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The purpote of thii journal it to record accu- 
rately. limply, and inter eitingly, the teorld'i 
progreii in teientific knowledge and induttrial 


Hiffh Speed ThitHigli the loe FieUe 

T he Board of Trade inquiry into the lou of the 
“TiUnio," which iN being held under Lord Mer- 
sey, naturally is oUciting more detailed evidenee 
than it was possible to gather during the necessarily 
limited investigation by our Senate Committee. Thus 
far, some very sUrtling testimony has been given 
(startling at least to the 4ay mind) by certain of the 
more important witnesses. Mr. Ismay, for instance, 
gave an unqualifled endorsement of the course followed 
by Capt. Smith, of the ‘•Titanic,’’ in proceeding at 
full sp^ after he had received several warnings that 
there was heavy ice ahead of the ship. The witnem 
made the pmnt that, by traveling at high speed, the 
“Titanic” would have been sooner through the sone 
of danger and out in clear water again. The argument 
is familiar. We have heard the same thing sidd in justi- 
fication of traveling at high speed through a belt of 
fog. 

So important is this testimony in the light which it 
throws on the risks of transatlantic travel, that we 
have made personal inquiry among the navigating 
offloers of several first-class passenger ships, and we 
find that if the weather is clear, it is tlie universal 
practioe not to slow down the ship, even though it 
be well known, through wireless despatches, that there 
is a field of ice ahead. ’’We never stop for ice in clear 
weather,” said one offloer of an English ship. “The 
course followed by Capt. Smith was perfectly justified,” 
was the comment of the leading ofB<^ on one of the 
fastest Oerman ships. Indeed, the consensus of this 
mpert opinion, without an exception, justified the high 
speed of the ’’Titanio,” as being in accordance with 
the recognized practice nnder such conditions on the 
bridge of all transatlantic steamshipa It seems to be 
universally held that, if a good lookout is kept on such 
a clear night as that of April 14th, it is praotioally 
impossible to avoid seeing an iceberg, Icmg before it 
gets into dangerous proximity to the ship. Obviously, 
then, one of the lessons of this disaster is that now and 
again, even though the night be clear, there will occur 
conditions, such as a smooth sea and an iceberg of a 
color that approximates to the general coloring of the 
■ea, which may make it impossible to detect the ioe 
in time to avoid collision, and so may render a repetition 
of the "Titanic” disaster inevitable. 

It would seem from testimony given before the 
Board of Trade that conditions did render it extremely 
difficult to see this particular iceberg. One offloer of 
the "Titanic” testified "everything was against us,” 
meaning that the size of the iceberg, its color and 
the absence of broken water at its base, made it prao- 
tioally impossible to detect the obstruction until it 
was close aboard 

In our investigation, above referred to, we found a 
consensus of opinion, also, that the chances of avoiding 
the ice when it was once sighted were as good, if not 
better, when the ship was running at high speed than 
when she was running under a slow bell; it lidng claimed 
that the ship would answer her helm more quickly 
at high than she would at low speed; which is undoubt- 
edly true. 

Now, since the steamship companies wish their ships 
to be run at full speed, if possible, all the Way across 
the Atlantic; sinoe the offloers in oaoimand of the ships 
are unanimously in favor of high speed; and sinoe the 
public, except when it is in a panic over some portentotw 
diaaeter, |t certainly in favor of high speed; it is safe 
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sometfdng diouid be done to nabs the ship tt b al i t a ii l l l iiii ' 

under thoee speoial oondltiotiB when “everytHiiiig Is 

against" the ship and the keen ^ and tte atr^lr 

hand are not auffloient to prevent eataatropha, 

The Board of Trade Inquiry now gohig on in LoBdOn 
will fail pitifoUy of ita pnrpoaa, if it doae not naike an^ 
ohanges in the laws goveniing the Mmotural nsquiid- 
meats for safety in future diipa as thall main tbsga 
practioally unshikaMe by eoUidoa, whetiitr with i^dier 
ship, as in the ease of the “RepuhHo.” or with ioe, M 
in the case of the ’’Titaiiie," or with tho dsceUett qh in 
the case of many a good ship that hae aaftod and novar 
been heard of again. 

BfBdciaQF aai 

T he mluetanoe of the Bouse of Representativea 
to provide the neoeiaaiy appropriatioDa to eany 
out the very reaeonable program for maintaining 
our Navy at its proper Kdatiye strength, ioohs Ilha « 
very poor recognition at the high state of effloioaegr tb 
whioh our existing fleets hare been carried. 

There may be other departments of the Govemmaiit 
which can ehow an equal rate of improvement; but we 
are certain that there are none wlnoh oan exoel the 
reoord which has been made during the paet two or three 
years by our Navy Department 
At the last analysis, the object of the money whiofa 
has been spent and the infinite cne, thought, patianee, 
and hard woric, which have so markedly okaraoteriaed 
every branch of the Navy Department, is the main- 
tenance (m the high seas of a fleet of battleahipa and 
cruisera, oharaoteriaed by the highest efficiency, and at 
all times ready for immediate action at the of the 
Oovemment. 

Everyone who is at aU familiar with conditions in 
the Navy to-day knows that this effleienoy has been 
realized beyond the most sanguine expectatiomr. Not 
only are the latest batlieehips which have gone into 
commission among the most powmful and most com- 
pletely protected in the wenid, bnt the effioieney of theae 
ships, as shown in target praetioe under battle condi- 
tions, U such as to warrant the belief that our gunnera 
lead the world in the aocuraey and rapidity of their 
fire at the longest ranges. 

The fighting effleienoy of our battleships of to-day, 
as compared with that of the fleet whieh fought under 
Sampson and Hehtey during the Spanish-Ameriaao war, 
shows an improvement whioh is scarcely beUevmble 
except by those who, like the writer, have had an 
opportunity to witness the work of the fleet from one 
of the battleehips engaged. ’Hiis improvement has 
been succinctly steted by Mr. Meyer, the Socretacp 
of the Navy, more than once daring tlto past few moatha. 

A comparison ^ows that, whereas the percentage of 
hits in 1898 was ZH with the large guns, firing about 
once in five minutes at short nuoge, the peroentafB of 
hits in the firing last year at the San Maroos was 83 1/3, 
the range being 10,(100 yards, and the pnownt rate of 
firing a single 13-ineh gun being about ten diolsi in 
five minutes. This rather overestimates the woA at 
Santiago and underestimates the work to- day ’ A 
roughly drawn oompaiison shows that we are about 
1,200 times better in gunnery effleienoy tb*" we WMe 
at Santiago. 

So far then as the ability of our 4iattleihips and 
oruisers to hit the enemy hard and often at gnat nagM 
is oonoerned, it is certain, if we mby adopt a oumnt 
phrase, that the country is "getting its money’s wm^^’ 

If the pruning knife of economy must be used, it wib^ 
be wise, surely, to spare a tree whMi ie yielding iiudt 
abundant fruit. 

A New Method of Tppttaw Ovd 

A s a test of the value end ohanuiter of fuel, the 
discovery of the amount of volatile matter la 
coal is unq 



importance. This is estimated by finAia g the lose in 
weight of about fifteen gzaine of a sample, fay b^^n gi yg 
it to a high temperature in a platimnn dtslL This sip* 
pie prooedure really livee mors infomiatiosi than .giny 
detailed ehemioal or oaloriantrio abalyiihi 

However, tbs eomplete ooeUaoy of tim tost it l|lit 
always posslhle. The aeigfai, Untih, ibreadth, 
inlensity of the flame aOd the heat, as Ivrit eg tbo |i)at|| 
num reeeptaele wUob holds the Mamie, the sart^^if 
gas and burner, the distOiMe. time, aod odiflbf. 
tions, aU.have some sfltom uvoti tip nWUsl. thgt ls 
upon tho Maidim keT aad ibi vfi|a^ maMag 

•ibe i^ommittoe on ooal^ aNSllif^, 

Chemioal Speiety OMpt twelve 'Mpt/'flo ma4t«g'^a»> ■ 


\ m, 

piam .vtitidh pm gNt. 

diffleniwe k.tlM htlWPpi * 

whieh wflt' bwourt far 

of the 'Old faethed. the idhitutt iih .4^ ~ 

ThO.eomtiss of 

’^io'be. tint, Otameais whfah'.lM:|ld'fai|gpA 
hi oambi«itfM^«l>'(mhe ^ 

SeeoBdly^ tip tfam a ot itipt 'Mm. 

moh as Bsat Otij i m of tha , ' 

M i ty r iiff i iiS’' • 

•nhataaefa'WVfidla^ . ' > ^ 

The sifai^ hMahini’# of .iplatfle mfastawMi.^' 
dapenda on lNmidth.«f ttiifiww wflUt. Whfabitipy gplp" 

inooataet. ^ ooti'ta'tho |flatisifao«lMd^ ' 

in a vary tM« IfaPr. It ttlM up fam MO 
of the wkil»\simfa. laa gas and.'tafsvajjMrtOlPtia' 
broader ana timo Is good. In ordsr'fa.fvqiiijibe aifacO 
oaueed by<wOst* epase over ihe .«oah'#Kt;%,4««|t> 
heatad amCSsfr fa oeotaot with the •ss at^wfalw'pafam* 
produets fa the enieible test, Dt. |«mm prsfan ifa 
oimdnet Us awOysIs with a smlA Vessti- 

He appifas the heat to the oosl famlf. ifad ifai to tifa 
volatile praduete, By fatroduofag a plsM <idi^ msto 
OB (he powdeted coal and fits fadg^ 4M» the ohfar 
cylinder, afl waste spane is p^mOMA gaNO 

and vapors are aUowed free play. 

Dr. LesstogV appafatua eotteiste «f « hsatfag . tufai, 
a quarto idasc eyHnder. Thje nonfaeadisfafat madlmn 
may have an eleettio resistanoe oofl Of jdatituim afao 
wound diteotiy aramid it, Numenma i^ >pta poifato 
are fiwad on iUs tube to Imsp tiw tuna or#« platfaOBi 
cofl apart. In order to edISiMBtoato the hfat where 
it is required, the ptatfann wire ia first wound fa * 
otoee eoii add this is wound anmnd the oj^dcr fafau 
The coil attaches Hselt by its own eUatioity. Ti|ie 
eofis are dose at the bottom of tin eyifadnr. getifag 
wider and wider apart, so that the heat fa |ttst enifalfa 
to keep the coal tar vblatflfaad. Anotlmr ^.TmWtiBi’' 
fiiaea veeael fits loosely Into tin other ‘Wtifat” ttfae. 
Its fatervsl diamoter Is about one third of Wl ipob. 

Fifteen grains of the powdered oedl fan Ihwed in 
the inner tube, sad into a third tube whioh teieseopM 
into the other Inner tube. By altatfag the weight of 
this innennoBt tube or mifag it with diffiwott Omounte 
of quarto powder, during tbs teat various pmsursO 
may bo exerted on the ooal. 

The ontetmaet tube fa burfad to an fasufatfag s«b» 
staaoe such he kfaealgubr. A tbooetat oofablt^ witii 
tin famacn tilows various tiwiiges of nsfafance nad 
the tempemtaw may be aeeoRifagiy alMrad. 

Tho tost fa made, by wefa^ tho eont into the mifaDa 
tube. Tbon the faneraMst tube fa fassfaafl over this 
and .the twp Pfamd wltlifa the •MttsMg.vfaMiilktod tidw. 

As the efartent fa toned fato tha ptstinum eoH, th* 
temperature dorriy rises, ahowfag fae |»ld«tiana astd 
etops of mbaalzation to tfa msfaidfaA ffasi, faae 
moietoie, then ootiuded gasSA aom to bo faflawto by 
tony vapors, win be am faesMMfag fa vffafaM. Al 
tidsdepSBdaMpantbeldifa^OatitoSMA fha hmnrfar 
liqnid tom' add pltohis efaifamm on ' 

the fanennoet tube,' The>”Whofa tost, zfafaifas^i.abdut , 
nx miautos, gad fa dum Bsefafatad to oafa. ofam , 
obtatiM‘-faowe-tito,4dMifaoifa;df>-timvf#k;^)}^!^^ 

Dr, lmdni*B sfahpfa' dm^ nfao sifavss,''fa' Meatify 
.the.fafavfa^ diSsifamih^W;to«It^]dhdtdi-^^ 
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■’ IMt'iWfWOti^ 1^, tte 

J M#iM(llig of 8 '|Mlr Moi ^pMwt 

., ^ i m b» 4vHy 

imMk fnwatod upon 
‘iimiim^t^ m vkwmw )imo la ttou^ 
u ott ixfittiimaiB, mM- 
Mtfm or oluiplo ManpOatiou. TUa 
B •• cba C^tttc* MopMttow Imi pmu, 
■««» elo««riM2 e^daeon. Svo 
)e «84 Sv* lotoign, pNaUhid ov«r 1»y Cbo «lil«r pro- 
Tlw 

lam iM« ^ toMiaiog oootrlbutioao tdt t)ie oonoomw ta 
|lHd|k 8t«t, 1914, furthor jafomAtion cm. be o8- 
labM laoto «1» Mkintaty ol tbe Mostefton OMooiatioa 
•4 fidgiiin, 81 nut SAtat-Qlllee. . 

'Ammr «f BImMo MMm Uaiw imonirfttMt 
critieal conannwre of deotrioal enetgy 
iriw, llayo noted tint tbeir eleotrio meten keep on nm- 
atatt for otto or two eeoondt after the lia^to erc turned 
<Mt «r tbe obtvator or otker motor ia abut down, may 


Bwm lar ^Mtiosu *FbaaepeeaonaeMbnvetbeir{een 
fUagntd by the eon^iMfloiia at • paper <m ^'Bfeetrieal 


Mtlnb ImtltutkA of Bleotriaal Baginieera, via., that 
em*a due to Intenaitteiit loada an nlativaiy anall in 
aaatwb of the type lefiereUy ueed la the United 8«ataa, 
darignad odth the Voueault fatakiog dkk. The fOot ie 
Babie to be ovedoofced that the iperti of the meter, 
oddah caoaea ttaa latter to run for a* moment after the 
eanaot ie lutemptad, nHU aleo tend to pmrant the 
mater ftom etartiiic for a aumumt after the ehealt ie 


faped at preeent in the inveetigatioa of methoda of utilU 
tang peat ae fuel in ^trie etationi. Bouthem Bavaria, ' 
for inatanoe, haa vaet peat fletde whioli would aerve to 
nm ateotrio planta of largo eiee end thie would give a 
great xecerre of power The peat beg* lie maialy in the 
ngfon of the Danube, and ate eethnatad to cover an area 
0 ^ W itLoiwo mitee. Sdppoeing the peat layer to be only 
8 feet in thiokiMaa and the cubic foot of peat to afford but 
8 pouttda of fuel, thie will mean a aupidy of SO million 
tone. With the operation Of extracting the peat regularly 
oaiiied on during the year for 300 daya thie ean afford 
700,000 bone-power in the apace of 60 yearn. The fuel 
ean be burned under boilen or it cm be ueed in epedid 
prodnoere to eeome a eopply of gM tor induetrial pur- 


KjF^eleetile Plasta in iedand.- 
laige amount of power In the dmpe of wateifaUs, and tor 
aome time paet the question of obtaining an eleotrioal 
aupply from them haa been under eonddecation, but 
What makes the matter dlffloult ia that most of the Adla 
lie atgmat diataaMa from the eomt endare lcr from the 
oantera of popolatloa. There are however lUMy other 
llidls whkeb oould be uf^imdt Quite nwantly a Piehch 
^m^cnte purofaaaed a huge e^ctent of ground in the iieiidH 
borbood of Tborlakabaven, aa wail w aevecul impa water- 
fhlfraltmtedintlwmowntelnregienahitfaaiiiteaicr. It 
la etated that the faUswUl be able to fruahhaamueh ■■ 
'' 800,000 h om e p ower. 3%i pt^t ayadlOate to to oon- 
airaet a good port upon Ita gybund ^ it «dl fumtob a 
anppbr of «wnmt to duierent Induetciea which are aiti^ 
mad to' ihto dfamtot. lOtw of the neweat enterpriaea will 
be flm ectoltontCtton of WM» f 


' IMgM icMoC in,' 1)wmaiifc.---Ac0(Nrdlag to 

^pmaar iadmitoimlB Xlwmawk. it eppeaito that ell the 
toiaMtabto 'uM'Ofver a^ now -provided 
wftbjmpp-cMt^^ dm «b.,ibw(wa'li|pt b^ 
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''pUrt' "ffapdtnr; " — 

Wnttoitog oadca coikUtibita, baving l^nn ex^- 
. tfcmtotfafrmnbtbof <beEoiymafnt000,andonetoKova 
bemMt in 10|B. Blddow propoaee to prooeed in a afaip 
to Sbana doaaf |mwt, uad thence to attempt a aledge 
join^Bey over Hu lee to Qreenland, by wiy of the pole. 
Gto baa annoonOed bto intentton of naming any land he 
may find near tbe poto “Nkhdai II Land,” and thus 
couBte on MOnfipif lid patriotic support of the Russians 
to hie undertewag. 'I'bere bee been ac^ talk in the 
Busaian Duam ad providing the expiorar with agovern- 
awnt veeaal, to bbogpoBiaily oonstrueted for ieomtuhing, 
in aooordaow arito an old plan of the late Admiral Maka- 
roff. 

The AwNcalaalMi AntarcOe Expedlfton, under Dr. 
Mawaoa, has not only jnoved the existence, over a dis- 
taooe of tome 1,8(10 miles, of Wilkes Land, which has 
been a boPe of contention between American and Euro- 
pean geographsrs for aeventy-odd years, but has ectually 
landed two parttoe on it; one, under Mawson himself, 
nearly at the east end of this eoast, at Point Aldcn, in the 
eastern part of Adelie Land; the other, under Mr. Wild, 
about 1,300 mUes farther weat, in the part of the coast 
that was named by Wilkes Termination Land, and that 
has Idtherto been either ignored or marked with a note of 
interrogation on all European maps. The landing of 
Mr. Wild's party wae acoompUshed with great difficulty, 
on the preoipitoue ioe-cUff of a glacier about IflO feet high. 
A year's stores had to be hoisted to the top by means of 
ahwdegs. BeeidM these two parties in Antarotioa, the 
expedition landed dve men at Macquarie Island, where a 
wheiess tdagnph statioa waa instailed. The “Aurora," 
the ship of the expedition, finally sailed hack to oiviliaar 
tion, aod wfl] ntum to relieve the exploring psirties in 
the southem aommer of 1912-13. Meantime, she will 
oarry on ooaanagraphio reaeareh — for which she is speci- 
ally equipped-^ the aouUi of Australia. 

8m RmUc to finbcria.— Contrary to previous reports, 
it now mvean that the plana of the English captain, 
Webstw, to establisfa, rei^ar steamship oommunioa- 
tlon between European ports and northwestern Siberia 
by way of the Arctic Ocean and Kara Sea have been 
tUsapproved by the Russian government, obviously for 
the reason that this bold uesdertaking, which Mpeared 
to be entLrely feasible, would have diverted considerable 
traflto from the trans-Siberiaa railway. On the other 
hand, the Russian authorities are farthering in every way 
the eitobltohmeat of oommuaioation by sea between 
Pacifio ' ports and northwestern Siberia, ma Bering 
Strait. A surveying party, under Capt. Orttnfeid, has 
proceeded from Takutok to Ntohni Knlymsk, at the 
mouth of the Kolyma River, to make a thorough investi- 
gation of that port, and the geologist, J, P. Tolmatseliew, 
wUI study the eondltions of navigation between the 
months of the Kolyma and the Lena, including an exami- 
nation of the Lena delto, with a view to estabhefaing a 
aaa route to the latter region. The ice-breahsn “Tai- 
myr” and “Waigatsoh” were to leave Vladivoetok in 
May for a surveying expedition along theooast of Kant- 
ohatka, after whioh they will proceed cte Bering Btreit 
to the Aratic noast of Siberia for a orulse at least m far 
west as toe Lena. If ice conditions prove favorable tfaeee 
vesaele will attempt to pa« Ci^ Ohaiyoskin and aeoom- 
plish the nertiwast paesage to the Bnropean port of 
Archangel. 

An Htoto td Uto,— At a repent meeting of the French 
Aondemy of SCtonoes, Aef. Metahnlkoff, Direotor of 
toe PMtonr liwtitHto, gave a towinaCiag aooount of 
anotoer advnhoe In Ms struggle sgetoat the faotoni 
oauting amftity. ' Reeent leientifc r eesatch has shown 
the natwal decay of the human body to be brought 
about by the bMterial flora of the inteotines. The 
fMt that the Btilgarian peasants feeding partly on 
yoghurt, a fermented product of oow milk, reach an 
totoundiiig knqpevity. is aooounted for by the invasion 
of benefloant baoteria taking the piaoe of the harmful 
InhaMtante of our .digestive organs. Arteriosclerosis, 
aristosia of toe UvCr and an inflammation of the ladneys 
an the three mHadies produced ecoordlng to Meteh- 
nikoff by ton poktonous iijttkm of our bacteria. Experi- 
menU nn antoato have shown the two toxins indal 
.aad ptotof, itoMh an rMpoaitble tor this poisimlag 
of the bwiy, to tsB- eltodnatod hy food rich ia sngpr, 
auto ae dhtok, hWtoBat, eto., toe eagar deetroylng toe 
, tolMlto ' flip, hetotoar,' toe stwar.-heing absorbed in toe 
af tl* totoetowa, duto not penetrate ap for 
faMiH I, whMi oontpdtts these dangetowa 

a ifU toppaahMk to he dsHgaed for tetooduelng Pngpr 

bklbMA ^ . 

fM '1P» lOKMMMSr WMII. 

. mpl toa,'SkMp'ltopi:'^«f «B«h mi .whfohV^a^ii^ 
I -eoaptotoftom of potM 

: tmm rnm^Ul^peitmki Wtt vmm «ha pndMNM 
h».'4iliw. 'l!!iBto''4H>«teaBto. to PRto hfvtohntlMrs 
^ dtofili, 'frrh' tlgvffnk stop towatd the eenvendoa;«f 


AeronMitice 

Th# Death of Harry Turner.— Harry Turner, a nine- 
teen-^lmuMdd mechanic in the employ of an aviator in 
Mineohk, waa killed recently in his employer’s machine. 
He wae making a circle above the field when he attempted 
to deacead. It is not very clear how the mwidunt oo- 
ourrsd. Apparently it wae due to had handling 

The FIret Navy ZeppeUn. — The (lerman navy is to 
have ite first Zeppehn airship. Hiliiorto, the rigid 
dirigibles of Count Zeppelin havo lieen used by the army 
and by a private company for the transportation of 
passengers. In its oflloial tests, the navy Zeppelin will 
be required to remain aloft oontinuously for twenty 
hours and to oarry one ton of explosives. Most of the 
Zeppelins are now equipped with wirdess apparatus. 

A Parachute Drop from an Aereplane. — The first suc- 
cessful parachute drop from a flying machine was made 
on Ix>ng Island by a venturesome young man named 
Law, who has been startling the residents of New Y'ork 
by leaping from tall buildings, in a parachute. Law went 
up with an aviator in a biplane. 'I'he paracliiite was 
attached to the under side of the lower plane. Wlulo the 
accounts that have been given of the exploit are not very 
clear, it seems that l4iw crawled under the plane hand 
over hand until he managed to lenze the parachute. 

Some Recent German Aviation Exploits. — It is otinous 
that we hear so little in this country of some of the more 
remarkable achievements of German aviators. How 
many people in this country know of the rcoent flight 
from Berlin to Vienna by Hirth wii.h a jiassenger, in 
wbiob a mountain range 4,600 fewt high was crr>ss<>d and 
in whioh an average speed of more than sixty miles an 
hour WON maintained? It may interest those reailcrs of 
toe Boixntivic Amsrican who have been following our 
articlee on the OouLD-BciSNTinc Amrricak Prixe that 
the machine was equipped with two motors and two 
propeMers. 

Aviation Insurance. — Aooording to United States 
Consul General A. M. Thackara of Herlm, the business 
of Insuring the limbs and lives of aviators is not very 
prosperous in Germany. The rate for the insurance of 
those who go up in bnlloons and dirigibles has recently 
been increased, while insurance for those who go up in 
aeroplanes is simply unobtainable. "None of tlie local 
oompames will now quoU' rates for the insurance of 
aviators against death. The rates for ats'idcnt insuranco 
for aviators are 82.38 for a policy and $1.70 for a 
policy yielding a daily remuneration of twenty-four cents 
dunng invalidity. The rates for the insurance of avia- 
tors against liability for damages arising from injury to 
other persons range from $29 75 for a tmliey paying a 
maximum of $6,9.'i0 when one person is injured or $17,850 
when more than one is injured, to $47 00 for a ma.ximum 
of 823,800 for one or 871,4(X) for more than one person 
injured. The rate for insuranee against liability for 
damages to property is 20 |>er cent of the policy when 
damages from fire or explosion are not iuoluded and 30 
per oent when such damages are included. The mini- 
mum premium is 82.38 and the maximum liability 82,380. 
The rules governing this form oi insurance are in general 
the same as those usually covering other forms of insur- 
ance against b'ability for damages. Insuranee against 
aooident of those who go up in raotorless balloons as in 
the ease of aeroplane acoident insurance is usually written 
in connection with ordinary accident inaurauco. The 
rate* for this combined insurance arc the same as for 
ordinary accident insurance plus the rate quoted aimve.” 

Tfce Naval Aereplane. — In a book entitled “Aviation 
in toe Navy," Lieut. E. I^apointe of the French uavy 
dieoiiaees the relative merits of the hydro-aeroplane and 
of toe aeroplane whioh starts from and alights on the deck 
of a battleship. He points out that the hydro-aero- 
piane is not favored by sailors because it is useful only 
in absolutely still watm'. To alight on the water, he 
argues, is no groat advantage except perhaps for a great 
aeroplane acting independently of a ship and attempting 
to make a protracted cruise. He proposes that a com- 
petition be bold for a naval aeroplane which, by means 
of special floats, watertight bodies, or even fixed wings 
serving as floats, has the ability to float on a moderate 
sea and in a moderate breeze for several hours without 
injury to passengers or machinery. The motor must 
be of such construction that, after several hours in this 
position, it can be overhauletl and put m operation in 
a few minutes. It must be possible to hoist the machine 
from the water aod land it on a sliip's dock by the ship’s 
crane. It must be able to start from or land upon the 
■hore under ordinary oondiliuns. Lieut. Latxiinte dis- 
tingoitoes between an aeroplane scout to carry two 
a pilot and on observer, for three hours with 
M extra weight of 100 pounds, giving a total weight 
eairied of 400 pounds, exclusive of necessary oil and 
gMoUne for the motor, and an aeroplane cruiser whioh 
ohall cany three posaengen, a pilot, a mechanic and 
M obaerver, for at least five hours, with an extra load 
of 200 pounds, giving a total weight carried of 670 
pound!, cMltutve of neoesaary oil and gasoline for the 


The IMnch howitser ia haaM by motor cars. 

A New Type of Powerful Mortar 

The Krupp Eleven -inch Howitzer and Portable Carriage 

By the English Correspondent of the Scientific American 


O W1NO to the dpvolopmpnt that has taken place- 
in the (IcHigii and eonKtriiPlion of proteclue work« 
in ponnection with fortidcations. where ever-iiicreasing 
strenifth ih Mwured to the point alrnoHt of invulnerability, 
there ImH bei-n n deniand for more powerful and heavier 
weapons of attaok There is no doubt but that in thn 
next war bi'tweeu any two of the foremost powers, 
greater stress will be Inid upon the artillery The war 
hetwi«ii Hussia and .lapan oraphasixed tins faetor to 
a eonvincinK degrei' when, although the dapanetKi 
brought the hilcsl slull in military seienee to liear upon 
Port Arthur, they made Init little impression with 
their lire upon the permanent works This attack 
was remarkahle for the fact that in the attack the 
Japanese eiiiploveil the heaviest arm that has ever 
lieen directed against forti- 
flnations— a 2H-<)enlimetcr 
or 1 1 -inch mortar 

In Russia, Austria-TIiin- 
gary and Francs i weapons 
of this tyiie of 2:i, 24, and 
27 (lentimelers, resjioctive'- 
ly, are in servioc, but in 
every instance thc>y are 
praotically permanent de- 
fense pieces, demanding a 
solid firing jilatform Ac- 
cordingly, if I ho occasion 
arises for the arm to Ihi 
removed from one point 
to another, the operation 
IB one of great diflflaiiUy 
and occupies uunsiileralile 
time 

R»<aliong this defioionoy 
in mobility, the Krupp firm 
has designed a new type of 
mortar of this character, 
the outstanding feature of 
which IS tiuit it is iiiouiiled 
upon a gun carnage, so that 
It can Ixt moved from point 
to point, and cun even bo 
attached to the artillery in 
field operations. This end 
is achieved without any 
saenfiee of ballistic efil- 
ou>noy, by the apphoation 
of a long invariable recoil, 
and Viy the employment of 
wlusils fitted witli feet after 
the manner of the Diplook 
pedrtui 

The Krupp designation 
of this piece as a howitnor 
IS to distinguish it from 
the mortar proper, rosen- 
iiig the latUir title for those 
weaixins able 

angle exeeeding 4f) degrees. 

This new arm has a greater 
variutiuu in its elevation, 
so that it nsilly is mom 
lloxible 111 use. The 
terms however are now 
g«merally confounded that 
It may he classed as a 
mortar 

Thu barrel is made o{ 


steel and oomprists the inner boro and a jacket, the 
total length being 11 feet. The opening and closing 
of the breech is effected by turning a handle through 
a burizontal are for aliout 135 degrees, and there is a 
safety devi(*e operated by hand to pmvent premature 
tiring or the accidental opening of the breech. After 
the discharge, the spi-nt cartridgi' is automatically 
ejected by the opening of the breech block. Owing 
to the principle of eonstnietion, the opening and closing 
of the broeoh ean be effeeted easily by one hand and 
in a few ueoonds, notwithstanding that it weighs over 
1,100 pounds. 

The carriage upon which the arm is mounted com- 
pnses in reality two vehicles. The barrel or mortar 
proper is carried upon one oarriage, while tho other 


carries the mounting with the recoil brake and the two 
air reservoirs. In transport the two jiieeea are hauled 
separately, the main wheels of each carriage being 
shod with feet, so as to fiermit passage over soft ground 
without sinking, wliile luiulage is carried out by gasoline 
motor oars, as being more suited to the work than 
horses. Upon arriving at the position of firing, the 
mounting carnage is planted first, and then the second 
carriage is moved up from the rear, until the bore is 
in line with the cradle of the mounting. By means 
of thin wire cables and pulleys the mortar is pulled 
from its own carriage, and slides over special guides 
through tho opening in the socund carriogo, until it 
is in the designed position, whom it is made fast and 
connected up. The second carriage is then withdrawn, 
leav-iug tho arm complete 
upon the mounting carnage 
and ready for flnng. 

The training gear gives 
a maximiiin elevation to 
the mortar of 65 degrees 
and works upon a rapid 
system. The weapon can 
also lie moved 6 degrees 
on either side in the hon- 
zontal plane. The upper 
part of tlie cradle into which 
th«> bore slides carries a 
group of three cylinders. 
The central cylinder is the 
recoil brake, while that on 
either side is an air reser- 
. voir. The recoil brake 
differs from the type adopt- 
ed in connection with field 
guns. Tho gun is not con- 
nected to the brake oylm- 
dors but to the piston rod. 
Consequently, it is the 
piston rod and the piston 
which move in tlie recoil 
of the gun, the brake 
cylinder remaining station- 
ary. The air reservoirs 
consist essentially of an 
air cylinder, a ram with 
piston rod and piston, and 
valves, 

Tho howitzer fires a shcdl 
weighing 136 pounds, and 
the charging of the weapon 
requires the aid of six or 
eight men, the explosive 
charge weighing 38 pounds. 
By using one of eight dif- 
ferent charges, it is possible 
to vary tho initial velocity 
from 500 to 1,116 feet per 
second. It Is posriUe to 
secure, with all dtatanoes 
exceeding 7,218 feet a 
falling angle for the afaell 
oxceedinff 22 degreea. 
The weight of the pMijeo- 
tile is mono than twiee 
that of tko next aost 
powerful weapon of its 
class, while its range ia 20 
per oeat higher. 



The morlar being transferred from its transport cradle to the mounting. 



Bore, 11 InchuH, lensth. il fern . shell, 136 pounds, powder. 38 pounds, maximum elevation, «fl dserees; 
m axi mum range at es dugreus 24,378 feot . maximum range at 42 R degrees, 33, 136 MM, ’ 

A mobile ll-ineh mwtar for field eerriee. 
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The Largest Ship Yet Constructed 

The Launch of the 65,000 Ton Liner “ Imperalor ” 


▼ » “Titanic” fwiih in the 
public mind, special interetit 
attaches to the recent 
launch of the "Imperator,” 
which exceeds that hujEo 
vessel by Bome 5,000 tons. 
The ship is being buiit for 
the Hamburg-Ameriean 
Company at the Vulcan 
Yard at Hamburg, and the 
oerem<my of naming the 
ship at the launching was 
performed by the Kaiser, 
whose interest in the Uer- 
man merchant marine is 
second only to that which 
he has shown in the up- 
building of the Cerman 
navy. 

The length of the “Im- 
perator” is 900 feet, and 
she thus has the distinc- 
tion of being the first 
ship to come within 
100 feet of the l.OOCt- 
foot ship of which naval 
■rahiteots have boon wont 
to speak in late years in 
naming the possibilities of 
length which might be 
reached before many years 
have passed. Her beam is 
06 feet and her molded 
depth 62 feet. From the 
keel to the lioat deck will 
be 100 feet and the distance 
from the keel to the trucks 
of the masts will be 246 
feet. The thnni funnels 
will bo oval in section, 
measuring 18 feet on the 
smaller and 29 feet on the 
greater axis. Thu rudder 
will weigh 90 tons and the 
diameter of the rudder 
stock will lie feet. 

The sliip will be driven 
by turbines of 70,000 horse- 
power which will be 
developed on four shafts. 



The “Imperator”— largest ship efloat to-day. 


and the estimated speed 
of the ship IS 22 H knots. 
She will lie equipped with 
water-tube Isiilurs. 

A feature of the ship 
which will be appreciated 
by passengers is that sbo 
will be fitted with the 
Frabm anti-n>lhng tanks, 
otherwise known from tlieir 
shape as "U" tanks This 
device consists of tanks <if 
largo capanitj, built on 
optMlHite sides of tile vessel 
and oonneclHd liy an in- 
closed waU-rway, through 
which the water can flow 
from side U> side of the 
ship as she rolls, its flow 
being subject to control by 
valves. Expcrienee in the 
few passi'iiger ships which 
have been thus equipped 
has shown the Fralim tanks 
to be the most effleient anti- 
rolling device yet tned 

With the “Titanic" dis- 
aster BO recent a fact, 
the questions which at once 
arise with regard to the 
“Imperator'' ore those re- 
lating to her internal con- 
struction and particularly 
her oonslruction below the 
water line. What provision 
has lieen made for meeting 
such a devastating acci- 
dent as tliat which sent the 
huge "Titanic” to the bot- 
tom in two hours aud 
thirty minutes? It will 
1)0 remembered that in our 
article in the WriuNTiric 
American of May 11th, 
we advocated «>itiier the 
use of a double skin below 
the water line, or the con- 
struction of longitudinal 
bulkheads to inclose coal 
inmkers earned along the 
sides of the vessel in tlie 


8w«0ed out portion oontutaia wing prepoUor Khan 

Bhrattaf tha MlUr akia npM tiM after pwt «f lha 



Laying the ataal plating upon the deck beanw. 





wake of the boiler rooms. The sule-ili vision •)! H«e 
“iMpcrator" Iwlow the wnlir hne has Issm earned out 
under the suiH-rvision of llie Oennaiue Lloyd's and the 
linmiKTation authorities. It eoiiHisls of a senes of 
mteraeeling transverse and longitudiual bulkheads 
Transversely, the shin is sulidivided by twelve bulk- 
heads, whieh are earned (wo deeks aliove the water 
line, with the exisiption of (he eolhsion bulkhead for- 
ward, whieh exlsiiid,s four deek.s alsive the same level. 
Thesi- bulkheads are iiiU'rMrled liy longitudinal hulk- 
heads, whieh subdivide (lie boiler and engine rooms, 
the under water jiortion of the ship Isnng dnided 
altogether into tweiitv-four separate watortiglit eorn- 
partiuents There are lour boih-r rooms, eoiiUiining 
the water-tube boilers, I be t.\pe used on this ship. 
The ^■()al hunkers are iilaeed above the boiler nsims, 
anA along the sides of the shui, m the latter ease IwiriB 
known as wing benkers 'I'lie longitudinal bulklieads 
ore plaeed about luneUsui or twenty fis't m from the 
Hide of Die ship, and they extend fnim bulkhead No. 
4, aft to bulkhead No. K Astern of the aftermost 
boiler room in I he forward turhiiie engine room, which 
IS proteeteil against flooding by two wing biilkheiula, 
lietween whieh and (he sidi s of the ship are plaeed the 
auxiliaries The after turhiiie room is divideil by a 
isuilral longitudinal bulkhead. 

lleeiiuse of Its great sine, H|M‘eial interest attiU'hi s to 
the turhiiie installation We tirestml illustrations of 
one of the low-pressure lurlmieh, from whieh one ean 
giun a vivid inipressioii of I he great sixe and weight 
of the various i»arts The rotor, or rotal.uig Jiart, eoii- 
tains 50, (XK) blades, and is eapahle of developing over 
a2,(XXJ horse-power. The easing is IS feel in diameter 
and 25 feel lung The shafting of all four proiH'llers 
is m feel in diaiiHtor The proisillers, whieh are made 
of turbadium hronxe, are ](i feet S iiiehes iii dianietiT 
Although the engines are spoken of as being of 70,(XKI 
horse-power, it is prohahli' that on test they will develop 
from St),(XX) to 85,tXXl horse-power 


the familiar Richard barograph. In the latter tfte 
reeordlug apparatua conaiata of a ayatein of mechanical 
Ipvtira and n iieu, reglateriug aa a revolving cylinder. 
The “loat inntlou" attending any auch combination of 
levers and plvota in the nature of thlnga obllteratee all 
of tlie delicate and rapid motions that would occur In 
the cells If they were diaconnected from the recording 
apparatus, ao that only the groaaer changes of preaauro 
are Indicated. The new inatrummit makea Ita record 
by the InUTfereuco of light A plane glass plate, all- 
vered on Us upper surface, la fixed borhsontally on top 
of the iipiiermost aneroid cell, and rises and falls with 
It. A second glass plate, thinly silvered on tlie under 
side, Is fixed rigidly above and parallel to the moving 
pliite; the two plates form the Interference aystem. 
Tlie source of light la a mercury vapor lamp placed 
II I most dlr<>ctly above the Interference jilates. A camera 
is so adjusted as to photograph the circular Interfer- 
ence bands tlirough a elit the resulting Image being 
II strip along a diameter of the drclee. The Image Is 
impressed ujion a film moving at a uniform rate As 
the circles cximnd and contract, with changee In pres- 
sure, each Interference band makes ita record aa a wavy 
or slmiouH line The exact time la registered on the 
film by the device of Interrupting the light for an 
Instant ut the end of each minute. The motion of 
the cells Is magnified, by this device, about 50,000 


Phagphorus Slag aa an Inaectkide 

T he slag or dross formed In the removal of pbos- 
plioniH from iron ore baa lieeu for years uaed as 
a fertiliser, on account of the phosphorus that It con- 
tains, and also on account of the lime Recent In- 
vestigation has shown that the use of this slag la even 
more profitable than had at first been supiioBed. 

The cultivation of the sugar beet In Oermany suffers 
great damage from the plant louse. The deiiredatlous 


Tlie F«aiiderti« of • i 

AlUtmrUileMkr " . 

April 16th iMt. aubmariM Wk. 6 c( ttw XnqwW 
^Japaneee navy waa loat whfle jnidutveriag io fiUPO* 
■hima Bay and all on board peririied. She WM mOf 
manded by Lieut. Takuma Faotomu, and after the veeeel 
WM raised, a letter of farewell from him waaCottiid k her 
oonning tower. Thia remarkable doeument will foe lead 
with intereat. The translation from the origiiial pnb* 
Ushed in the Japaueee press, appeared in the Kobe 
Utrald, and is as follows: 

“Altbough there is indeed no exouse to make for the 
linking of hii Imperial Majoety’s boat, and for the doing 
away of aiibordinates through my heedleesneei, all oa, 
board the boat have disobargod their duties weU and in 
everything acted calmly until death. Although wfo are 
departing in pursuance of our duty to the state the only 
regret we have is duo to anxiety lest the men of the world 
misunderstand the matter, and that thereby a blow may 
be given to the future development of the submarines. 

Qnntlemen, we hope you will be inoreasingly diligent 
without misunderstanding the cause of the aooident, and 
that you will devote your full strength to investigate 
everything, and so secure the future development of 
submarines. If this bo done we shall have nothing to 
regret. 

“While going through gasoline submarine exercise we 
submerged too far, and when we attempted to shut tiie 
duioe valve, the chain in the meantime gave way. 

“Then we tried to close the sluice valve by hand, but 
it was then too late, the rear part being full of water, and 
the boat sank at an angle of about 25 degrees. The boat 
rested at an incline of about 12 degrees pointing toward 
the stem. The switohboard being under water the eleo- 
tne lights gave out. Offensivo gas devdoped and leipira* 
Uon became diffioult. About 10 A. M. on the 15tli the 
boat sank, and under this offensive gas we endeavored to 
expel the water by liand pumps. 

“At the same time the vessel was being submerged we 



or line, the height iQcreadng toward the ends. There aie twenty-four waterUsht oompsrtiiNnls below w 


Inboard profile of the “ Impcrator.’* 


The German government, in its supervision of the 
ronstructioii of passeuger-ourrymg ships, pays as iiiueh 
attention to the question of flro-proteotion as it does 
to that of protection against sinking at sea. The tiers 
of passenger decks on a huge ship of the aiite of the 
"Imjierator'’ are filled with a great amount of material 
of a highly combustible character, such os wainseotting, 
passenger sIhUtihuu partitions, paint, varmsli, and 
general aroluleclural embclhshmout. This material 
would afford highly intlammable fuel, should a fire 
once obtain a strong hold upon the ship; and the long 
alleyways, if Ihi'v were not shut off at intervals by the 
screens, would alToni an easy means for the spread of 
lire throughout the full length of the deck. To pre- 
vent this, light steel bulkheads are run from side to 
Bide of the ship throughout tlie posNenger occoniinoda- 
tion spiu'CH They are iirovided with fire dwirh and 
drills arc held at regular intervals, in which the fire 
mams arc in full service, and t.he work of closing the 
smoko doors is earned through liy such members of the 
<Tew as are dctailml for this work. 

Wo ore informed by the Ilamhurg-Ami'rican (’ompany 
that the "Iniporator" will probablv' make her maiden 
tnp to New York in the early summer of 101,!. 

The Interferometer Barograph 

NEW device for oliHcrving and iiieiisuriiig minute 

ttuetiiAttoim In atmosplieric iiressure Is (U‘serllied by 
I’rof. AIIh'II ('. (treliorc and Major Cicerge f> Sipitcr. 
IJ. S A., Ill the BuHftin of the Mount Wiatlmr Oh, iirva- 
tvry The det(>ctloii of tlicsc fluetnatloiis, which occur 
unceasingly. Is a prohlcin that Is attracting Increasing 
attention, hoth from mcUsuologlsts and aeronauts. The 
first aiipamtiis for the purpose was tlu- Shnw-rUno* 
microbarograph: another was the viirlograph. Introduced 
two years ago by Hchinidt, The iirliicliile of the Cre- 
hore Sijuler iiistriimeiit, liowev'cr. Is eutlrcly new The 
apparatus Inclmlcs a set of edght standard aneroid colls, 
from which the air Is exhausted, such as are used In 


of these hugs are dcstnictlve to a large number of 
pliuite. All mixtures or liquors used for spraying 
plants as a protection against these Insects have been 
iippiled In vain The “false brown rust" or “curl" of 
the iieach Is caused by the plant lice, and It cannot be 
successfully fought because neither liquors nor powders 
cun be made to reach the little animals. When the 
lK>et plant Is attacked, the leaf curls up and protects 
the Insect against any treatment the farmer may 
apply. 

It has lieeii found that by the a|H>llcation of large 
quantities of nitrates after rains, the beet Is stimulated 
to pusii out new leaves, which take the place of those 
destroyed by the plant lice. But this method has Its 
dangers since an excess of nitrogen In the aoU may 
tie Just as harmful to tlie plants as the action of the 
Inswts .1 P Wagner, a sugar lieet expert, recently 
told the National Hoclety of Agriculture In France of a 
successful attempt to fight these Insects by means of 
phosphorus slug. He spread about 1,400 pounds of tbe 
piiosphonis slag to tbe acre on fields that were in- 
fested with tbe plant louse. Not only did this treat 
meiil iirevent the insects from attacking tbe leaves, but 
they were driven away from leaves they bad already 
attiieked. On another field tbe slag was applied lit 
larger quantities. Every plant was already attacked 
by the Insects when the dross was applied. Within 
eight days all the Insocta had disappeared, and the 
piniits recovered tbelr healthy appearance and color. 

The method by which the phosphorus slag opeiatsd 
111 these eases is not known. Wagner thinks that tbe 
couipouiid forms a thin layer on the leaf, spreading 
out over tbe whole surface, and that It la either dis- 
tasteful or injurious to the Insect. Xt Is well known 
that many lime compounds are injurious to animals 
with soft, naked skins such as snails, caterpillars, 
nuked larva* ; but it has not been shown that a similar 
effect Is actually produced In the treatment against 
plant lice with phosphorus slag. 


expelled the water from tbe main tank. The light having 
gone out the gage oannot be seen, but we know tbe 
water has been expelled from the main tank. 

"Wo oannot uoe the eleetrio current entirely; the 
eleotrio liquid is overflowing, but no salt water has en- 
tered and chlorine gas hss not developed. We only rely 
upon the hand pump now. The above has been written 
under tbe light of the oonning tower, when it was about 
11:45 o’clock. We are now soaked by the water which 
has made its way in. Our elothes are pretty wet and we 
feel cold. I had always been used to warn my shipmates 
that their behavior (on an emaegenoy) should be ealm 
and delicate, while brave; otherwise we could not hope 
for development and progreas, and that at the same time 
one should not oultivato excessive driioaoy, lest work 
should be retarded. People may be tempt^ to ridicule 
tbls after this failure, but I am perfeotly eonfldaot that 
my previous words have not been mistaken. The depth 
gage of, the oonning tower indieates 62 feet, and despite 
the endeavor to ifxpel the water, tbe pump stopped, and 
did not work nftw 12 o’eloric. The depth in this neigh- 
boriiood being 10 fathoms, the reading may bo oorreot. 

‘ 'The offloers And men of submarines must be appointed 
from the most distinguished among the distinguishod, or 
there will be suanoyanee in oases like this. Happily all 
the members of this orew have disehaiged their dutim 
wqQ, and I au oAtlifled. I have riways expoeted dOAth 
whenever I left my home, and therefore my iaalxrildy 
in the drawer At Kanaaki. (This remark ap^lM to 
my private affairs, and it is not nooesmry. 

Tagnohi and Aatmi please infonn my fhther ^ 

‘T reqieetfully request that nfm of the frinilfllM Wt 
by my subordinates ahnil suffer. The only thlni; I am 
aaxiona about la thia. (Atinoi|»lriirie p W a a ii re VulnawAS" 

ing, and I f eri iw if w tyhOiimun 

"12:30 o’oloelc, reapimtioa i« egteBariBaaify dtCMt 
I mean I am tweatbiag gnaolme. 1 am httoxieaUNl with 
gaadine. 

."It ia 12:40 o'dMtk.’! 


SdiNTIFlCAMEfflCAN 
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11^ atfttow are wt f«t»onaibte for tMemenU 
mit04» the (lorrooponaMoe eoum». ditott^moue com- 
iMiMiMtim etmnot te ooneiaerea, »«( the immm of 
obrreepotUlentt wtn be urtthheU token eo deeired.] 

tin Wright Bl«^ in the Nationel 

To the Editor at tiu> Boiaimrio AhMioak : 

fteferrloe to the angrestion in "Aeronautios’* oolumn 
of « Moeat iwoe of the Bciintii'ic Ambucan that a nn- 
ttoiMl BtUMUu ihonld tuKiuire an etfty Wright Sylng 
naOhine, it may intereat you to know that the maokae 
wfahdi ^e Wtight brothera flaw at Fort Myer (Waab* 
iagton) drill grounda, and wbieh waa bought by the 
Ooven^ent, now hanga in the old building of the Na- 
tiotial Muaeum, having been placed there by the 'War 
Department. 

Waahington, D. C. C. FuAvora Jbitkinb. 

IkKlng the ProfeieiiHul Man 

To the Editor of the Bciuntivic Aubrioaw: 

Replying to your queation in the number for May 4th, 
page 8M. flrat oolumn: "What State leviea a tax on 
membare of the bar, or, indeed, of any profesaion?” per- 
mit me to aay that for eight years, previous to a few years 
ago, 1 carried on busineas aa a profeaaional photographer 
at Newport Newa, Va., and that 1 paid an annual license 
tee of 161,75 for this privilege; part of tliis fee being for 
the oity and part tor the State. It was my underatanding 
then that moat, if not all, the profeaaiona, including the 
bar, were thus required to pay a lioenae fee. And this 
was a charge in addition to any tax on property, both 
real and peteonal, inNuding aewing maohinea and Bowie 
knives. 

1 think that this boenas taxation obtains in other 
Southern States besides Virginia. ! 

Hmnes Falla, N. Y. SAttnoL E. Rnax. 

Oregon'g Roads 

To the Editor of the SonEWTino Amkhicaw : 

In reading your Good Roads number of March Iflth, 
I find on page 240 the atatement tbat you were unable 
to secure any Information from the State authorities. 
You also state that the total mileage Is less than 30,000. 

1 will be pleased to furnish you any Information you 
may wish In tl«e future, but I wish to correct the fig- 
ures quoted by you Oregon had 84,238 miles of public 
highway In 1004, according to the United States PnbUc 
Hoads bulletiua My data are not quite conqilcte, but a 
conservative estlnuite gives the State practIcnMy 40,000 
miles to-day. About 48.000,000 was spent last year by 
the different counties and road dlatrtcta. 

Two sets of highway hlUe have beteu prepared for 
Initiative action this year, both creating the office of 
State highway engii>eer One gives him absolute au- 
thority and empowers the State to Issue bonds, the 
other makes him an advisory officer and loaves' the 
bond Isstiea to the soimrate counties. 

Corvallis, Ore E. F. Ayres, Highway Engineer. 

The Nut Problem Once More 

(TkoM of owr reader* lafco ha»e been foUowing tbe cor- 
reepondenee on Ike problem originaUp puhlvihed on png* 
174 (Ftiruarp $4tk, 1019) will he inleresied in the Utter 
reproduced beUw. — Bn.) 

To the Editor of the Scibntu'ic Aiibrican' 

I offer the following solution of the equation 
63 462 

A»3 F -f 1 whioh seems to mo to be more 

1024 1024 

eomplete than the one you give in your Notes and 

Queries column, vcd. cvi.. No. 17, page 890: 

63 F -f- 452 

X - 3 F 4- 1 -f . 

1024 

To find what dategral value of F will make the frac- 
tional part integral, let 
63 F -f- 452 

M (integral) 

1024 

63 F -f 462 « 1024 tf 
1024 V — 462 17 Jtf — 28 

19M-.8 -f 

S3 S3 

B^watiag tbs ^oeew: 

17 Af — 28 

- N (integial} 

63 

17J# — 38 - 68N 

+28 2 AT + 11 


Again: 2 AT + 11 

P (integral) 

17 

2 JV + 11 - 17 F 

17 P — 11 P — 1 

If . g /> _ 5 + 

2 2 

From which it is obvious that P - 1 gives the smallest 
integral v^ue for N and the other letters in order 

baekward. 

P - 1 

AT - 3 

M -n 

F - 204 

A - 824 “ 1/6 (whole number of nuts) — 1. 

Whole number of nuts » 3,121. 

New Bedford, Maas. Frbderick D. Stetson. 

b Oxyffen a Drug? 

To the Editor at the BciaNTiric Ambrican ; 

I beg to refer to your editorial “ ‘Doping' Athletes 
with Oxygen," in imue of April flth. In the same you 
declare Sir Edwin's proposal, to feed the Marathon run- 
ner with oxygen ae with soup and water, to bo “ama/.ingly 
unscientifle." At the same time you make several cita- 
tions, as “oxygen jag,” in wbieh “ideas swarm, but it is 
hard to seme them;” and sevmal statements, sunli as 
“Oxygen is a ‘drug* that ‘dopes’ the recipient, quite like 
many other drugs;" “pure oxyrgen is a stimulant,” but 
“as with all stimulants, excessive and ooeasionless use is 
dangerous;” and you speak of “oxygen intoxication “ 

I would oousider it in the interest of sound kiiowloiige 
if you would kindly mention the aiithonly you cite 
against Sir Edwin's statement, as well as the soumo of 
your information. Intereated in the subject of oxygen 
as any man would be who takes good oaro of lus life, and 
gathering my information from authorities which 1 lielieve 
to be loading, I beg to differ with your opinion The 
question whether or in what degree the designations 
“stimulant,” “dope,” and “drug” are proper to Im» used 
foroxygen should bo oleared. 

To eay that oxygen is a “stimulant” is very nearly 
correct, but more eorreot is to say that it is “the physio- 
logical stimulant." My authority on hand is Venvom, 
who in his “AUgemeine Phyriologic” frequently mentions 
oxygen aa “the only physiological stimulant and energy 
iwoduoor of living organism ” 

Among the stimulants" in which you seem to class 
oxygen, is there any one that Is a physiological neoessity, 
or one that forms a predominant physiological condition 
of life, as is the onse with oxygen? If oxygen is a stimu- 
lant, we cannot do without it; all others are stimulants 
without which we do bettor. Similarly, I would ask if 
among the “drugs” that ore “dopes,” used to increase 
cardiac action, or in some way to artifimally raise vital- 
ity, to exhilarate, if among those '.'doping” substaneos 
there is one whioh is a normal constituent of oiir system, 
or whioh nomudly circulates in our ImmI.v fluids? I can 
think of none, except perhaps adrenaline 

My further contention is that oxygen in the case of a 
runner is not used as a stimulant, but as a comM'tive for 
"lack of oxygen” and "metabolio abnormalities,” that 
such stimulant as you have reference to is not needid in 
the ease of the runner, and that oxygon in the most 
natural way can only benefit and never ondongtv the 
exhausted individual. 

The heart of a runner beats abnormally rapid, there- 
fore the moobanieal part of the work of the circulatory 
system is highly elBoient and a cardiac stiraulant is not 
required. The real danger for the runner are fatigue and 
exhaustion. These are due to the accumulation of fatigue 
products and to lack of oxygen. Fatigue products are 
dissindlatory products of incomplete combustion I'rin- 
cipslly lactic acid ia known to be produced by the work 
of musolM. Both lactic acid and lack of oxygen are re- 
ciprocal in cause and oonmiquenco, i e.. lack of oxygen, 
due to the extreme draught under which the respiratory 
process it placed, is the condition for the formation of 
products of incomplete combustion; and again, acid 
products (fatigue products, lactic acid) formed m the 
muscles and circulating through the blood, result in oon- 
ditionB averse to oonnal oxidation as well as to oxygen 
absorption; hence lack of oxygen. This is a pathologic 
condition whioh can bo remedied to a great extent by 
increasing the partuU preaeurt of oxygen for rtaptralion. 
It should be remembered also that in the caso of the 
short distance runner or of hard work, oxygen consump- 
tion inoreases to seven or eight times the normal If our 
system had enough flexibiUty to oewTospond, feeding such 
In c reas e d demand steadily, and if tho acid products elr- 
mdating in the Uood and in the tissues of tho lungs would 
not interfere with adequate oxygen absorption, tho organ- 
ism might continue to be satined with a twenty per cent 
Oltygao atmosphere. But oxperienoe has shown that mioli 
it not the case. Therefore, respiratory processes are 
greatly assisted by higher oxygen tenaioa in the lunge, 
and this is aocomi^isfaed by adding to the air which tho 
panting ronnor braariies, pure oxygen, or enabling him 
to take a few breaths of oxygen unmixed. Bat this is 
not exaatly srimulation, and should it be called so because 


it increases the vitality by combating fatigue, it Is stimu- 
lation by just tho substniipo whioh physiologically is 
wanted. 

As a few authontu's on tlio physiology of running, on 
fatigue producl.H, and on patliology cjf lack of oxygen, I 
may mimtiou Zunt/. and Schumburg (“Physiologie des 
Marsfheb”), LiM>wy-Zunt’/„ MOIIcr, (’’aspari (“HOhon- 
kliraer,” etc ), Verworn, Mosso, S .S<-hrotter, Haldane 
and Smith, Martin H Fischer 

Oxygen "intoxication" is a layman's expression, and 
seems to me iniHlciulmg for tlii' nuniHroiis readers of your 
sciontifloully rooogni/.od pajior. In the above sense we 
oan Bpoak of a “waste products intoxication" and of an 
oxygen “disintoxication.” 

Moreover, the difference Itcqween the physiological 
stimulant and any other stimulant is besides that tho first 
is normally and at a norinul fixed rate absorbed by tho 
blood and tlie latter abnormally and at a non-fixed rate. 
1 eile Nogers "Tt'xtbook on Physiology of Man," I 1, p. 
84; fUiristian Bohr, “Blntgase iind B(>s)iirat,orischer Qas- 
weehsel” "With iiicreasi-d tension (of oxygen) the in- 
creased absorption follows at reduced rates, and liefore 
atmospheric oxygon tension (in the blood) is reached an 
increase of tension has but little influence upon the ab- 
sorbed amount of oxygen, at saturation with pure oxy- 
gon under ii jiressiire of 7fil) niillmieters rod blood cor- 
puscles absorb proportionallj insignificantly more oxy- 
gen than lit saturation witli alinospheric air.” And the 
same, p 316 “When breathing gas mixtures onriohed 
wdth oxygen or pure oxygen under atmospheric pressure 
at not excessively long jmtioiIs, oxygen absorption and 
carbon dioxide secretion do not show important deviation 
from the noriiial However respiration of pure oxygen 
under a pressure of tliree to four atmospheres or respira- 
tion of ordinary air under a jiressure of fifteen to twenty 
atmospheres acts quickly deadly, as has been shown 
by P Bert ’’ 

This of course is a condition which can only be pri>- 
duced in a laboratory by the necessary paraphernalia. 
But the above should bear evulonce tbat tho runner, who 
is under oxygen starvation on aeeount of tho pathologic 
"fatigue” condition of his blood, and even a normal in- 
dividual, whose blood should bo of iionnal oxygen capao- 
ity, runs no risk in lirenthing pure oxygen for a while, and 
that tlio word “intoxication" is physiologically out of 
place. 

The immediate effects of o.xygeii inhalation are not 
felt by the reflesMory nerves; in otlier words, produce no 
sensation Any man who, in breathing oxygen at higher 
than aerial partial tension, feels exhilarated and like get- 
ting an “oxygen jag,” is either subject to imagination or 
the gas pontains some im)mrit.y that produces the effect. 

The soup or any nulnmcnl which the runner consumes 
during the run 1 would, raliicr than oxygen, consider a 
stimulant or a tome TJie effixq which these priMliiee is 
more in the nature of satisfying tho secretive fiinnlions 
of the system than of supplying energy The energy in 
sueh extreme strain depends on the body’s stores Water 
and oxygen are in my ojiinion tbe most needed factors in 
the maintenance of tho ciiiirgclic and respiratory func- 
tions of the system under extreme strain during a period 
of several hours I am however piixxled by your refer- 
ence to “tiascenl" oxygen. Has Sir Edwin really said so? 

1 would conclude that w'e may consider oxygen a stimu- 
lant or thi physiologic stimulant, a nutriment, an energy 
producer, a life siistainer, a eorreetive of depleted meta- 
bolism, or in general term, an inv'igorator — it is all that 
by nature of the phvsiology of organiml life; but we 
should not consider it a drug or a dope, an intoxicant or 
nareotic, nor a ilanger, if pure and not dry. 

I would dev'in it a favor if you will give publicity to 
this very br'of outline on the rfile of oxygen in the cose of 
the runner. 

New York city RiriiAnn von Pobbooer. 

[Moat conlrovorsy is over terms and liefinilions, rather 
than over ideas Ibire oxygen is a stimulant, in that it 
excites a diffused and transient increase of vitality and 
energy Rtiniuianls are oft-ontimes “indicated” in dis- 
ease, but, the use of any stimulant beyond the body’s 
physiological needs ia mtuxie.ation (“jag" in tho vemaou- 
lar). A drug is a medicament (“dope" m tho viilgate); 
pure oxygon is such in aiiennc coma, lobar pneumonia, 
etc. Pure oxygen 18 not tt physiological stimulant, but 
atmospheno air (oxygen 'A) 4 parts with nitrogen 80 — 
parts) is a most salutary physiological remedy Hydro- 
gen IS not a physiological remedy, but hydrogen 4 oxy- 
gon (H,0) is Carbon (like H and O) is a constituent of 
the bmly, but it is not a physiological remedy. How- 
ever, C, If, and O m eombiimtion (as soup, for example) 
make up a plivsiological remedy. I’hosphorus, sulphur, 
iron, ore essential constituents of the body, but not 
physiological remedies Tho editorial wril,er would re- 
state his mam tbiwis that the drugging of Marathon 
runners (the race is of some 26 miles) with pure oxygen 
would lund to physical disaster, sooner or later, for the 
man thus stimulated beyond his natural powers; and 
would l» most unfair to tbos»> competitors who depend 
frankly upon their own natural capabilities, adjusted to 
natural environment, for the victory. Lnnkosler is not 
responsible for the term “naseent oxygen;” the editorial 
writer used it in the sense of “unoombined oxygen."] 
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A New Use for Potatoes 

Raisin^^ Pcitatoes in Germany for Industrial Purposes 

By H. C. Price 


yt-nr tlit-ic wen- In oitoratlon. notwlth- 
HtHiKllug the fact that In tlml time the 


German Potato Crop. 


Statca They iirndiicii on the iivoroce two 
and one half tlniea an large an urea and 
Ui<- yleltl la twice aa much per aero. In 
fact, <mly two other cropa, Ihoao of rye 
uiul ottta, eurimaa the iH>tHto crop In acre- 
atte In Gerumny In America iK)tatoPB are 
jrrown excUialvely for human food, hut not 
ao In Germany; Immense ijuantltlea are 
KioH'U for induatrlal puriKtaea and uaetl 
for manufncturluK atari-h and denatured 
alcohol and for dryliiK, all of which are 
linpurtant Induatrlea. The market quota- 
tloiiH are <flvou rejmlarly for ia)tatoes for 
eatlni! puriMiaea and potatoea for inanu- 
facturluK iiunwaea and the price of the 
latter, oa n rule,, ia ahuut two thirds that 
of the formei-. 

Much iittcntion la Klveii to lireedlnK iw- 
tatia-a for atarch eontent and ex|ierlinent 
Htatloua are maintained In the various 
jirovlnees to teat the different varieties for 
yield of iH>lat(M>H, yield of starch per acre, 
as well us per cent of starch content The 
teal this past aousou of one hundred and 
twenly-llve varieties, showed a variation 
in the pttr cent of starch content In the 
different varieties Krowii under the some 
x-ondItloUM of from J!1 la-r cent to 2o |aT 
cent. 

The Germurm have paid particular ui 
leutloii to developiiiK the starch content 
of the |K>hito In order to lucrenae Its value 
for manufacturing; i>ur|;)oaes and In duluK 
so freipiently lose In sire of tubers and 
yield per acre. 

Development of the Drying. 

The development of the potuto-dryliiK 
Industry has ts-en the result of over-pro- 
duction and low jtrlces With such large 
arc-ns Rrown, as Is the ease in Germany, In 
jears of K(Kid croi« there Is a large over- 
production. In such yenrs formerly the 
farmers were ohllgeil to acx-ept ruinously 
low prices for their crops and were at the 
mercy of the isitato merchauts. The iw- 
tato la-lug perlslmhle, It cannot be carried 
OUT from one year to the next us Is the 
i-uw- with grains It Is easily frozen and 
uhen oiK-p frozen Is ruined, so that the 
dlsjMMjflori of a surplus in a good croji 


drjliig the sugar U-et i)iilp from the sugai 
factories (after the sugar had been ex- 
tracted) and using It as stock food This 
ga\e rlw- to the suggestion of using the 
surplus jKitatoes lu the same way This 
would not only utilize the siirpliis hut 
would presei-vf It In a form In which It 
could tie field lodoflidtoly and stored with- 
out danger of freezing It wi nid also take Ihc sii 
off the market and Insure a reasoiiable jirlco for tin 


The fovernineiit and the agricultural organization,-, 
offered large prizes In the latter port of the nineties 
for the most sueeessful methods of preserving iiotntoes. 
hoih for human and stock food As a result a large 
namber of methods and kinds of aprairatus were offered, 
so that It can lie said by IWKI entirely sueeessful methods 
had been perfected 

Two Mathoda Uaad. 

There are two types of drying apparatus on the mar- 
ket The one produces the so-called potato “acbnllzel," 



One type of potato-drying machinery. 

w hich Is made by sbreddiiig ttie raw (lotato Into pieces 
ahoiit as thick aa a amall lead pencil and drying It under 
veiy luleiiae heat The other produces what Is known 
as potato "flockeu” flakes. In this latter method the 
potatoes are first cooked by steaming and then mashed 
and dried by passing between hot rollers by steam, 
since the rollers are placed near to one another, the 
mass jiasses between like a sheet of paper. The beat 
caiiHes them to adhere to the exterior walls of the rollers 
and the motion is so regulated that they are com- 
pletely dried before the rollers have half completed the 
revolutloa Two knives on the outside of the roUera 
cut off the dried masa, which has a bright yellowlab- 


white appearance, u good ampll, and forms 
a coarse sort of isttnto meat 
In the drying of the raw potatoea, the 
shredded pieces are first exiwaed to very 
great teiuperatiires, often as high oa 1.000 
deg. Gent (1,88a. deg. Fahr.), ns they arc 
carried slowly through a long chamber 
with tlio tciniHirotnre constantly decreas- 
ing. When they go Into the dryUig clinnir 
her as raw iwtatoea they contain 75 to HO 
per cent water, and when they come out 
as the dried product or “schnlUer’ they ' 
contain 12 to 15 per cent water. In the 
manufacture of the flockeu such high tem- 
peratures are not necessary, aa the po- 
tatoes are first cooked, but when finished 
they contain approximately the same 
amount of water as the achnltzel. 

The amount of raw potatoes required to 
produce one hundred imiinds of the dried 
potatoes, derwnds uisin the starch content 
and dry substance lu the iwtatoes uaed, us 
well aa utmn the amount of moisture con- 
tained in the flnisbed product. The fol- 
lowing table allows tin- amount of dried 
potatoea, either as Hchiittzel or flocken, con- 
taining 16 per cent moisture that can be 
produced from iiolatoes of different 
qualities : 

Amount of Haw Potatoea Required to Pro- 
duce 100 Pounda of Dried Potatoea, 
Containing 16 Per Cent Uoiature, 
and Whm Thep Contain 
Per Gent. Per Cent. I.ba 

12 starch IT.K dry matter 4HO 

14 •• 10.8 •• •• m 


Use of the Dried Potatoee. 

The dried iKituloes. both schnllzel and 
flocken, are used ns food for horses, cuttle, 
aheep and swine, and liuve come to tw an 
Imisirlaut jiroduct on the market and are 
regularly quoted In all market reports. 
The potato flockeu Is jireterri-d, us It Is 
more dlgostlhle, and of the 404 faetorles 
la operation lust .veur, ;it4 were ei|ulpi>ed 
to nianufucture floekf-n That may he due 
111 part to the fact that It docs not cost 
8H much to inshill an ajiparutus to inauu- 
fuoturo potato HocKen as It does to manu- 
facture BChiiitzcl Oil the other baud, 
after the e<iuli>iiient has Is-eii Installed, tlie 
potato schnitzel can Ik- maniifHctiired more 
cheaply Ilian the flocken The Geruiium 
count that It costs $1 to gl.5() iwr ton of 
fresh polntoes to dry them In the form of 
schnitzel and $2 to ^2 60 iwr ton to^ dry 
them In the form of flocken. 

Although dried isdatotis may be used for 
all clnsaes of livestock, ns a matter of fact, 
they arc* used principally at the present, 
time for swine. KxrierltneiitH and practical 
exjierlence have jiroven that dried potatoes 
may be used oltiioat entirely to replace 
corn In the ration, and this is of tlcclded 
advantage to Germany, slnc-e all the corn 
that Is used has Pi l»e linporti-d. 

Advantages of the System. 

The extent to which tsrfatoes are dried 
ffoin year to year for stock food depends 
uiwn the crop, in ytars of over-produc- 
tion the suriiliis Is dried and thus put into 
a form that can lie preserved for an In- 


ffoin year to year for stock food depends 
uiwn the crop. In ytars of over-produc- 
tion the suridiis Is dried and thus put into 
a form that can lie preserved for an In- 
deflnlto length of time. By drying the 
surplus the farmers are saved from rulnoualy low prices 
for their crops. In years of short eroiw, such as last 
year, it ia uaed principally lo utilize- the cults and po- 
tatoes <that are not suitable, for human food. The dried 
potatoes are not only in a form that can he stored with- 
out danger of frost and for any length of time, but tbe 
weight is reduced about three-fourths, so that the cqgt 
-of transportation la reduced in like proportion, and 
surplus In one section can be shliitied to other sections 
of the country without great expense. 

Tbe system has passed the experimental stage and 
has taken a permaneAt place in the agricnltural oikod’ 
facturing induatries of Germany. 
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P erhaps it waH meroly a dPRirc for puVtlioily, pnrhaps an oxutwrant Hense of 
humor, that prompted Peugeot Prferes to offer two prizes for flights made with 
the aid of human muscular energy alone. Surely at this late day no one, and least 
uf all a firm of bicycle manufacturers, can plead gross ignorance of the first principles 
of cycling and of aviation, by offering a first prize of 10,(K)0 francs for a iriaolune 
which, propelled by human power alone, would cover a disfance of 10 nieters (32 S 
feet) twice in opposite directions, and a second prize uf 1,0(M) francs for a machine 
wMoh would cover a distance of 1 meter (3.28 fiHit) at a height of 10 c-entimeters 
(about four inches). 

Although neither prize could possibly lie won (the machines had to run on level 
ground, and having covered the prescribed distance, were to turn imniediately 'and 
fly back to the starting point), I^ris evinced an extraordinary inten'st in this Cow- 
enuTH dc I'AvutUr No less than one hundred and ninety-eight entries were received, 
but only twenty-three covetous aspirants to aviation fame appeared on the scene 
at the appointed hour. In the expectation of meing a verv novel cun test, no less 
than two thousand five hundred people witnessed the futile attempts of most of the 
twouty-thren to enrich themselves at the expemn* of Peugeot Frferos. Thore was 
much hooting, much whistling, much jeoniig, and much m<s*k encouragement 
The ignorance displayed by many of tho designers of the machines entered 
IS simply amazing Even elementary principles were ignorwl Almost every one of 
the machines that apjieareil at the Parc dos Pniices on .lime 2nd could not possibly 
get up a speed of mwi than fifteen miles an hour, so heavy were they Wings had 
been mountod on bicjtcles, apparently with no conception of the relation of lifting 
effect to speed and area of supporting surface. Home of the machines were pro- 
vided with elevating and vertical rudders; some had uo guiding devici^ of an.v kind, 
some were fitted with propelb’rs, and some had no propellers at all Apparently none 
of tho men who entered realized that a regular motor-driven (lying machine must 
have a speed of at least twenty^flve miles an hour bofore it ean vault into the air 
Twenty-five miles an hour on a bicycle is a remarkably creditable perfonnance. 
Riders who liavo mode it know bow considerable is the wind resistance encountered 
even at that rather moderate speed. Tho dramatic iMirformances of men who have 
ridden liohind railway trams (intended primarily to iniiiimi/,<> air resistance) have 
evidently boon without effeet upon tho general ruiffhiig piiblie If n bieycl,> ndor 
finds It diflleult to travel at. high speed on the open road, how is it possible for a man 
on an "aviotto'' to aoijuire a preliminary spisul great tmoiigh for bun to launch him- 
self into the air, when at either side of tho machine wings are to Iw found that have 
an area of forty square feet and that offer an enormous hend-on rasiatanee? 

Obviously impossible as it was to rise from the ground even with a monoplane 
aviotte, some of the contestants were foolish enough to attempt the feat with biplanes 
An inventor named Ihat, of Boulogne, for example, entered a hiiilane designed some- 
what on the principle of a Farmon maobine. Another, from Monlrouge, named 
Vincent, made attempt after attempt to win the 1,000-fmne pnze with a batlike 
machine fittiOd with double wings. Throughout the day he made effort after effort 
to gel Into tho air. Again and again bis friends started him off toward the track. 
Tho manner m which his performanoos were rw’eiveil by the crowd may be conjectured. 

Although no one suooeeded in leaving the ground, consolation silver medals were 
awardeil to tho sixteen men who trundled out their ma4;faineR and had the courage 
of their convlotiona The contest was supervised by a Commisston dr I’AnrUr, con- 
sisting of Jacques Balsan, de Knyff, Etienne Giraud, Isaac KiHwhlin, Rodolphe 
Koechlin, Tlisandier, Paul Rousseau, Frantz Roiohol and Alihert Tlio prize offer 
remains open until tho spring of 1913. It is said that another contest will take place 
some tune in tlio mouth of October. 





i Wouiiil Urn of bkyclo makers offered a prise of ten thousand fmnes ( two thousand dollars) for a flight of ten meters ( 32.8 feet ) mode with human muscular energy 
ilOM*. Om hundred Mid ninety-six Huebtnes were entered* of whIA twenty-three were sctuslly construeted. Not one of the mschines wss able to get off the ground. 





Preservinj^ and Mounting Plant Specimens 


How Pressure and Heat Can be Effectively Used 


A KIMI'LK iliid (■n’('o(lvr inotliofl of iiroHorviiiK |ilnnl 

.■<|H'rllll(>ll>l llllh llt‘1‘11 <llHC-O\ 0 r('(l. 'PllO IllOCOSh 1 h 

lllfclj to n>\olulliiiil/(> llio |ir(‘Hciit hIo« and liiliorioUH 
inopiii'lin,' and ininiiilliii.’ of hiMlmrlnin (ollwdons Ak 
a iimttoi of scli'iilltlo ('MM'rmu'tit tlio liotaidcul dopnrl- 
aicnt of tlio I id\<'rsl(\ of I'ltlHlnirKli, I'a , Ih KdliiK tho 
(iioco'^M a ti la I 

Till' plant Npi'iiniona lo In* nionnti'd luv lirouKlit in 
fri'Mli and inolat fioni liurdi'ii or coiiNi'i I’atoij TIioho 
aif aiili|(‘fti'd to a foicod prooi'ws of dnliiK mIiIoIi 
M i'VM'H till' nalni.il colors of stain, loaf and dower After 
tills tliei ate Inilieddcd, oi Inlaid, on a vleldtiiK sin face 
Ntteli as Idolllim piipci, oardlioard, silk, woolen or 
ntliherliied inalerlal, and when tlnlshed piesent the 
sniDotliness and eienness of a painting 

In deinonstrallii); the process for ini' tin* inventor 
liroKe a leaf fioni a piliniose jilaiit In Hie presenei* of 
the wilter This leaf was hfld sinootlili on all ordlnao 
pleee of lilottlilK papel. The lilollliiK paper 111 turn 
was laid on a siiiall Hteel iilale neitlier imtch liirKor 
not iniidi lliliker than a TixT ciiiiiera neitatlve Keveiiil 
sheets of Idotttiij; paiier were piled main the prliniose 
leaf to aliNorli llie niolsliiie and the wliole laid ii|aiti 
the hed plate of an ordliiar.v lo«Kle press of hiiiid level 
like ,V few steel plates weie thrust in upon I lie tilol- 
ters 111 order to Inilld up the iiiiiteilal to a tlilekiiess to 
meet the leipiltenieiils of tlie piess Hefore iipplyttm 
the leveiiitfe, heat was intiodiioed Into (he la-d plate 
lo iiieans of a siiiall pi|M> and u slopeia'k The level was 
forced down hy Inind, and at the expiration of Ihlrty- 
flve seconds, a cold drinis'lit snci-eeded the hot one in (he 
la‘d plate, ,iiid the diied spts'iuieu was renioied It 
showed Its original fiesliness. while the heal Imtli It 
reeelved, Miiiiewliere a hold a leiiiiieratiii e of tZIH) deg 
l''iihi , elleitniilh dost rot ed all germ or liiseel life 

Itv Immersing the i a rd in cold water for an hislant, 
the diied leaf slipiicd easily fioiii the card. It was tlieii 
laid upon the sheet (o winch It was to he permaiioiitly 
moimicd m liiliiid I'l iii'l a ,illi the same jiiocess in the 
toggle piess fill Hie |iei m,i iieiit moniiHng was gone 
Hiiiiiigli wlHi llioiigli "aims" were adjusted to the 
lever hi oidei lo ghe ii hlgliei degiee of pressure and 
less lieat was turned on In the lied plate The Inventor 
gives the (oiiipleted speeliiieiis a IJllal wasti of lt(|iild 
celluloid iiikI aleiiliiil ns ii proteeUon to Hie same In 
case of rough loindling 

The dlsioiei'ei of the jir.iiesH Is Willlaiu Heeren, who 
lias spent most of tils lifetime as n skilled urtlllcer in 
ineelotis nielals Mr lleeien ap|a*nred hefore the Ho- 
tanical Sis'lel.i of Western I’ennsylvaiilH at it Jis'eiit 
in(H*Hng and exiilldted iiian.i of his tiiihedded speeiinens 
As yet he lias iiol siwreeded In the Inlaving of the 
laiturul plant in a ground of sliver or gidd, lint he 
clHtniH jH*rfis'tlon so far as a yielding snrfiiee is ci>ii 
ceriied lie has hundreds of s|a*clniens and lias snh 
Jected these to severe tests to prove Hie jireserved cidors 
MS iHStiiig and the Inlaid growth as imietlcnlly Inde- 
structible, 

Mr. Heeren haa kept his tlnlshed specimens under 
water for a week at a time and has lifted out the 
carda with their Inlaid growth still unimpaired. He 
hue Imbedded hie leaves and flowers in celluloid or 


By Clara Reese 

tiuasiaireiit ground and hung tlieiu for mniittis in the 
window la the sunlight as ••transparencies” He has 
us<*d his moiiiilliigs ns decorative lump sliades ami us 
shades for electric hulbs and after a heated test of six 
iiioaths or more of household and oifleo routine use. the 
roses, pansies, violets and ferns are as bright us ever 
In their first color. Others are hung where they are 
suhJectMl lo ntmospherle chougeH. 

This experlmeiilei Is eijually successful In lmlH*ddlng 
spis-lmcnH wliellier of thick-stemmed and womly variety 
or of Ihe most delicate nud feutherv of plant growth 
He has Inlaid clumps of moss and corsage Imuquets 
of violets, nud he lias Inlaid the delicate tracery of 
asparagus vine and the dainty ia*tal of a rose He lias 
Inlaid heads of grain, princess feathers and stM*clniens 
of cattail, and he lias likewise Inlaid the ethereal quaker 
Indy, the sweet |s*a and wisid violet There has really 
been no llinituHoii in his exiierlinentaHou, and sprays 
from bridal Isimiuet'i lltid themselves iiulH><lde<l In small 
nieces of lelliilold ns ready for mounting us hriMiches 
anil hiiekles e* 

A floral la*lt has a iilace In Ills experiment collection. 
In tills iiislance the iiKiss rose hnds have been lin- 
bedded In a durable yielding strip of material As the 
strip came from the h.idraullc pressure, a corded ribbon 
of rich (iiinllty was laid over the stilp and the whole 
init through a roller The rlhhon was then ijeeled olT 
and Ihe hell strip ap|s*nrs with Its silken and corded 
markings Many dainty ••Irlmniliigs ” of shear material 
and silken fabric have their iiilayiug of delicate flower 
or lining Mi Hei>reii has not conflned his exiierliuents 
exolnsively lo jilant giowth, hut hutterflics and hrllllant- 
liued lns**cls are Inils'dded in a lasting manner. A 
most iierfecl and rich siieclmeu of a iHiacock's fentlier 
In Inlaid on a black ruhlier panel. 

Mr Heeren Is not n botaiilst and will likely develop 
his discoverv along ornnioeiital lines us siiitahle to his 
cniftmanshlp. Ills workshop shown the ornumoiitnl 
trend In the groujilng of blossoms and colors and Ideas 
for fans, hniidbogs. glidles, gift cards, brooches and 
Iniclvles, likewise lamp shades and traiisiairencles. The 
possibilities In these lines are eiidiesa 

Niivertbeless, Mr. Heeren Is maklug a herbarium by 
the usual process and Is mounting Mpecliuens of plant 
growth the old way as a eomimrisoii with the new 
method By the old plan the siiecliueus an* carefully 
arranged on blhiilous pntier, and pressed between smooth 
Isnirds by putting weights or using a screw iiress The 
I»Bt*or Is Changed every day or two as the plants part 
with their moisture When the process of desiccation 
is complete the sjieciiuons arc fusteneil on slieots of 
jmiier by gummed strips. To protect these dried brown 
specimens from the ravages of insects, eainpbor is re> 
newed frequently In the cabliieta. 

Ill his demonstration lM>fore the Botanical Society, Mr. 
I leeren contrasted the two methods and showed how the 
new way in the hands of Imtaiilcel exiierts might bring a 
iiractical herbarinni within reach of the ordinary class 
room without danger of mounted dried specimens break- 
ing loose from cards or of destruction by Insects The 
“wash” given the Inlaid cards preserves the specimens 
from Inroads of lusects. Be showed bow science ml|d>t 


utlllxe Hie method likewise In a systematic arrange- 
ment for a largo herbarium. 

Mr. Heeri'u showed also how outlines might tie printed 
for the youthful botanist to proi»erly color. He deftly 
lifted an Inlaid specimen out of Its tight bed and showed 
how the matrix or Impression might lie used for print- 
ing an outline on drawing pajwr. He has examples of 
this outline printing as ocourately defined as an en- 
graving. Ill Ihe hands of the aklUed Isitanlst, the In- 
ventor says, there is no reason why plant ami flower^ 
should not lie preserved in natural color and desired 
arrangement with much less waate of ttme, lalior and 
stmee, Ilian at present. 

Mr Heeren’s discovery Is the further developnwnt 
of nil Idea of his which Is now classed as a successful 
invention, namely, the celluloid tags or number plates 
swu everywhere on the raps or coats of expressmen, 
messengers, jiorters and others In uniformed service 
.\s the nnmligrs are separate with each individual, these 
numls'rs are mHieBaarlly Inlaid hy a quick process. These 
smooth white disks with their hhick nunierala are turned 
ont In great quantities in a siieclal factory uniler the 
snpervlslim of the inventor. The curved plates for the 
caps are shaped on a curved lied plate In the toggle 
press. On a recent round the world trip, the tiiveutor 
met bis tags in every land and Intrudnced himself In 
Alexandria, Egypt, by removing one from the cap of a 
porter and ixilntlug Ui the Arm uame and address on 
the under side 

The Prsctical Use of Seaireed 

S IX kinds of seaweed are used In tlie construction 
of Japanese Islnglasa, or agar-agar, the method of 
manufacture being described as follows In a recent 
U. H, (tonsulnr reiiort: The seaweed Is first crushed, 
each kind separately, to remove shells or other adhering 
matter, and llion washed clean with water. The 
washed seaweed Is placed on a mat and dried until 
Its color liecnmos xvhlto hy the action of the sun, frost, 
and dew This o|ieratlon takes place during Septemtier 
and October, and when tileached the weight of the sea- 
weed la decreased nearly one-half After hleaching. 
the six kinds of seaweed— In the proportion of Ixu, 4; 
Egokusa, 4,- fiilsakt, 3; Illrakusa, 3; Nanhu. 4; and 
Onlkusa, 2 — are all put together In a boiler and cooked 
for about 14 hours, until they have become soluble 
The liquid Is then strained through a sack and a liox 
with a liamboo sieve on one side, from which It runs 
into a container From the Container tlie liquid la 
ladled Into trays about 8% feet long and S inctaea deep. 
After remaining in the trays about 12 hours these are 
placed on a low stand, and the Isluglass Is cut Into 
strips 8 Inches wide and 14 inches long, with a knUh 
and ruler. These strips are then put Into a long dhaed 
wooden box <tbe ends at whtcli arc 3 luchss square, 
one end being open and one filled In with a wire sieve) 
and pushed through the sieve end in the form of long 
fins strips. The Isinglass Is then placed on a low steadt 
whldi Is covered with a oteaii mat, and dried In tlis sw 
during the day gud froaen durtog the night fMr ttro 
or three weeks during Jeauary and February, twikf 
watered at midnight 
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The Laboratory 


Some Suggestions for Home Experiment 


Bspecinaiti WIili Higii>freqiiency Cnmnts 

BrPU«» EMnun 

T aflSBSI to vCiriMMW ao one plM« of appantiu bo 
IsteMMtlttK «« « btgb-fteqMiDoy or Tenia coli. With 
It tha laini"<ii«f etoetrielty are apparently violated. 
mooMiHto of yplta are takaa into the body with no 
ntipleawDt effaeto, Uunpa are Uchted without oonnectlnK 



Fig. L— Tha eomptotwl eolL 


wlrea, InsulatorB iMMJome conductora, and varloua otlior 
woudera are accompllahed. There to no end to Ita won- 
dera, and yet It to a comparatively lUmple piece of 
apparatUB. 

There are two general types of tbeae coUa, the oll- 
Imnieraed and the open-air kind. For performing the 
following eaperlmentH the latter tyiie will be deacrlbed. 
a« It to much almpter and . accoiupltohea ttie aatne 
reBUltB. 

The secondary of the coll to wound upon a paper or 
liber, tube 10^ luchea In diameter and 10^ Inches high. 
Reglnniug % Inch from one end, wind 80 turns of No. 
28 Bttrlng braaa wire upon this tulie. Wind tbto wire 
on very carefully, spacing each turn 8/112 of an incb 
apart. About 1/8 pound of wire will be needed, (live 
the flntohed aecondary aeveral coats of orange shellac, 
allou'lng each coat to dry before applying the next. 
The ends of the wire are fastened to the tube by punch- 
ing two hole* In It and sewing the wire Into them. 

For the primary winding, form 7% feet of No. 4 rub- 
ber or weatherproof covered wire Into two turns IH 
inches In diameter and as near to a perfect circle ae 
jMMMlble The complete coll to shown in the photo- 
graph, Fig 1. 

The accesnory apparatus necessary are: a or 1 

kilowatt transformer or large a[iark coll , a large con- 
deuaer, gap, etc. The transmitter of a wireless station 
will just about conform to tbesc requirements. Tbto 
Tesla coll will work to some extent even on a 1-lnch 
spark coll. It gives a 8 to Wneh spark on y* kilowatt 
according to the adjustment. 

Two methods of connecting the colls are shown lu 
Fig. 2. an alternative form being given In Fig. .S 'I'lie 
success of tlie coll depends on the adjustment ITou 
must have the right amount of capiiclty ( condenser) 
end the right length of stairk gago or you will get but 
poor results. Tou can only determine this by trial. 
After you have found the right proisirtlons and the coll 
to sparking well, you are ready for the exiwliuents. 

({round the lower terminal of ttie coll and close 
the switch controlling the spark coll or transformer 
Now bring your hand near the top of the will. These 
experiments are best done in tlie dark. Before you 
bring your hand near the coll, the top of the secondary 
glows with a beautiful corona hnisli. I have seen this 
done with a IR-kllowatt outfit. Snukc-like twisting 
sparlu shot out from the toi). Tou may be able to see 
these on a small scale. As your hand approaches, n 
beautiful blbe brush forms between It and the coll. The 
color Intensifies until— -‘‘tmoh !" A si»ark Junqis t«> your 
hand and stings yon. Now bold u pair of pliers, screw- 
driver or any metal piece lu your baud and rejHHit the 




fife. niludg ut tmuniaim tke oelL 


exiierlmeut. This time the spark Jumps to the metal 
and then Into your Ijody. If you are using less tluin 
% kilowatt in the coll you will not feel any pain; % 
kilowatt will sting a little 

You may wonder at Uito. Yon know that If this bad 
been an ordinary sinirk at low fre(|nency It would have 
Iteen a terrible Jolt, If nothing worse. Roughly count- 
ing Ifi/XK) volts to the Inch, you can readily calculate 
wliat you have Just liad through your totdy. But high- 
frequency curretitH, unlike low-frequency currents, 
travel on the outMlde of a conductor, and do not pene- 
trate the Inside The current travels on the outside of 
your body, and does not iienetrate to your nerves. 
The sting yon felt was caused by the heat 

After you have become accustomed to taking this 
spark, grasp au incandescent light bulb In your hand, 
as shown lu Fig- 3, and bring It hi the top of the coll 
Sometimes in doing this the Hlainent is Jerked to 
pieces. An ft candle-isiwer lamp works tiest. The fila- 
ment lights up Try the lamp on the middle and also 
near the bottom of the coil Th<‘ lamp lights up 
brighter near the liottoin tlmu on top. There are iiumer- 
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Fig. S.— Lighting lamps without wirre. 



lug the direction and position of the tube and noticing 
the change in the brightness of the tuto* A strange 
effect Is shown by Fig 4. Your hand and the tube 
form another secondary of the coll B<«sld(>s the tul)(''s 
lighting, little stNirks pass from the liiiiid to the tube 
If you vibrate the tulm backward and forward rajddly, 
you can see little bauds of light and shade. 


GPoi/fteea wme 




Fig. 6.— Curious brush discharges and 
illuminated signs. 


You remoml>er the burning sonsatlon of your first 
Hi)ark To yirove tl»ut tills spark Is very hot, you can 
light u inatch by It. It Is liest to use a pair of pliers 
for comforl Yon cun burn wood, iwtier. light a candle 
and iiowder In this same way Try the exiierlment with 
these materials, as shown In Fig 4. 

If a glass plate to laid on the coll as In Fig 5, the 
spark will seem to pass right through It. But the glass 
to not pierced , Instead the spark Is transferred to the 
other side of the glass by condenser action. 

By forming loops of various shapes, as in Fig fi, you 
can get some very tiretty brush discharges from your 
coll A name sign, Fig fi, is prepansl by coating one 
side of a glass plate with tinfoil and the other side 
wlUi the name, formed with fine wire A terminal of 
each side of the coil is cimuectcd to the plate and the 
mime respectively. 



fVT attmtni. njtrt 

Fig. 4,— Experiments with burnt-out bulbs and 
lighting a match. 

OUH variations to this experiment For instaiuv, two 
lights can he lighted, as shown In Fig .H. 

Now grasp a lump by the bulb (It may lie a burnt- 
out lamp) and allow the siiark to Jump to the cupiied 
end of the bull). Little weba of sjiarks will form and 
the filament will dance around The filament may get 
r«l hot The bulb to now charged and If y<iu jiut your 
other hand on the cap you will get a good shock. The 
bulb may Im dischargisl to some one else, the ground or 
any conductive toidy. 

Holding a buriit-nut bulli by tlio cap, bring It near 
to the coll At first It lights up a 
imarl green. Next tiring It very 
close for a aecoiid. allowing Uie 
spark to puncture tho glass, when 
It will turn a jiliik color, and thon 
of you continue a while Uiiiger It 
will turn a purple color. While It 
retains this purple color it Is quite 
sensitive, and lights up if held In 
the hand a few feet away from the 
coll. These effects vary with every 
bulb used. Boinetimes exceptional 
effects can be seen, while at other 
times DOthlug extraordinary hap- 
pens. 

Ctolssler tubes held several feet 
away from the coll light up bril- 
liantly. They are real wireless 
lights because there are no connect- 
lug wires. You can trace the lines 
of force to a slight extent by ebang- 


Some Experiments With Blue Glass 

By Prof. Gustave Michaud, Costa Rica State College 

C OMMON blue glass owes Its color to the presenco of 
cobalt II to transparent for the tno extreme re- 
gions of the Hfiectrum, red on one side, blue and 
violet on the other. It stops most of the central siiec- 
trum, 1. c , orange, yellow and green From that point 
of view eBiH*etolly, II Is altogether different from the 
yellow and red glasses used In photography and for 
which tho absorption spectrum to uiillHU'ral That the 
cobalt glass allows the free passing of the extreme red 
Is by no moans evident at first sight, and it seems as 
If only pure blue light were admitted In the ex- 
tremely simple ex|H<rlmenl described here the rod light 
admitted wllh the hlne and violet Is caused to stand 
away from both and thus liecomes visible. This ex- 
lierlmeut to probably the only one in which an uhsorp- 
tlou spectrum can he distinctly percelveil without 
prlam, diffraction grating or aiipnratus of any kind 


(Conelvded tm pace M.) 



The eye used ee a epaetreecope. 
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The Levis Gun for Aeroplanes 

By William Joaeph Wheatley 

W HKN an aeroplane Hoared aloft, fiH>tn 
the Array Aviation Sehonl at (/Ollogo 
Park. Md., the flmt part of Juno, oarryin* 
a new rapid-flro (fun, tho invention of 
Lieut«nant*(^>lonol Inane N. Ijewis. of the 
United Status Array (’oaHt Artillery Corps, 
thoaamaeluneaieft the realm of air aoouta 
and from that time forward beoamw active 
entrinoH of war for both offeniiivo and de- 
fenmve work Tho possibilities of tho now 
Run wens roabaed when tUn aeroplane oaiuo 
down after Capt Charles doForost Chand- 
ler, commandant of the sohool, who manned 
the Riin on its air trip, had cUsoharRed a full 
meRaKine of fifty oartridRes, and an exami- 
nation of the tarRist had diiwloiuid the fact 
that tho forty-five shots fired Imd buried 
themselves in a spooe thnw yards by oiRh- 
teen Tho white tarRet of oheesooloth 
measured three yards by fifteen, and while 
a number of shots liad piensed the oheese- 
oloth, the Rreator part wore bunched just 
off the end. Five of the shots from tho 
maRar.ine had lieen sent into a fishpond on 
the reservation in order thal, C'apt. Chand- 
ler oould Rot, hy the splash of the water, an 
instantaneous report of tho aouuraoy of 
his aim. 

Tho aeroplane, driven by Lieutenant 
Thomas DoW. Milling, ono of tho array 
aviators, was hiimininR throuRh tho air at 
approximately fifty imles an hour, and at 
an altitude of (k)0 feet, when a ripping 
sound heard above tho roar of the engine 
told that the gun was in aotiou. Twice 
again the aviators flew over the target until 
the magarjiie liad been exhausted. The 
foot that this was the first time the gun 
had Isien taken aloft together with tho 
truoness of the aim as shown by the exami- 
nation of the targot spoko emphatically 
then and there of the great possibilities of 
fleets of aeroplanes loailed with those rapid- 
flrc’ guns, soaring over a column of the 
enemy’s trisjps. 

No smoke, no flame — only tho sound of 
the explosion tells that the gun htin been 
fired There is no nxtoil and tho gun is so 
balanced by the maga/.iiie that tho aim is 
not even iiiterniplod while tho gun is 
being fired It can be tired at as high a 
rate as TfiO shots a minuU', but the rate 
may he reduced to 360 shoU per minute, 
or to any iiiiinlier ts'tween those limits, by 
a simple adjustment of the ga»-iH>rt valve 
controlling the admission of the gas to the 
piston cylinder. 

The (irinaipal and most novel feature of 
tho gun IS its air-cooling system Tho 30- 
oolibor gun barrel i» surrounded hy a close- 
fitting aluminium jacket, cylindrical in 
form and having some twenty deeply-cut 
longitudinal grooves which extend from 
breech 1o muzslo. The gun barrel with 
its grooved jacket is inclosed in a light steel 
tube 3^ inches in diameter, the portion of 
the tube which projects beyond the muzzle 
having a reduced diameter of only 
inohes. The inclosed grooves, forming 
oontinuous air ducts in the aluminium 
jacket throughout its length, have free 


coiimiumcation with the atmosphere at the 
briMSih and each time tho gun is fired the 
ejector action of the discharge blast sucks 
in a draft of cool air from the rear through 
these ducts, thus carrying off the heat 
transmitted to the jaoket from the barrel. 
The cooling IS automatic in action, without 
the use of water or other ooohug hciuid and 
without meohaiiiam or moving parts. Ac 
aluminium has six times the heat couduo- 
.tivity of stool and but one-third its weight, 
this very effeotivo method of cooling the 
gun adds but a few pounds to the total 
weight carried. Another novel feature 
which differentiates the Lewis gun from 
all other gas-operated guns ia the small 
inclosed operating spring which is located 
near the trigger-piece at the brceoh far 
removed from all injuriouh heat effeote. 
The temper of this spring cannot be af- 
fected by either diriwit or transmitted heat 
no matter how rapid and long-continued 
llie firing. 

When flnng at full speed it takes approxi- 
mately four seuoads to discharge a moga- 
zino of fifty cartridges, and the empty 
magazine may bo replaced by a full one 
within two secouds The drum magazine 
used with this gun is H}^ iiicties in diameter 
and 1 ^ inches deep It is stamped from 
sheet steel, has an aluminium centerpiece 
to hold the cartridges in plaA and resem- 
bloSi somewhat, a reel used for winding 
cinematograph films. w ^ 

Colonel Lewis designed the gun primar- 
ily for infantry and cavalry use, but its 
fiameless feature coupleii with the absence 
of rmmil and its light weight brought to 
mind the possibilities of the rifle for aero- 
plane use, and a test was decided upon 
with the success already noted. 

The development tests of the gun, which 
have been in progress for tho past two 
years, show that the bsurel does not become 



I overheated under oontinuous fire at fuU 
speed, and that it will not therefore be 
ueoessary to carry along on extra barrel 
when on the firing line. Since no oooling 
water ia necessary, and no speoial mount 
except a small stake or “oow-boy” mount 
weighing about eight pounds, the field 
equipment of the Lewis gun is reduoed to a 
I minimum. The gun may be fired from any 
I natural support found in the field such as a 
rock, log, stump, tree or mound of earth. 
It is even poesiblo to empty a magazine 
while bolding tho gun to the shoulder or 
from the hip, os the reooil effect is very 
alight. 

It is a matter of note that one of the most 
oonspiouous things on the battlefield in 
South Africa was the jot of steam from the 
boiling water which was being used on the 
barrels of the rapid-fire guns for cooling 
purposes. 

Weighing os it does a little more than 
twenty-five pounds and requiring but one 
man to operate it, Colonel Lewis’ invention 
has certainly made a great stride toward 
devidoping the aeroplane into a firstnclass 
ship of WOT. 

Tho gun is simplicity in itself. It has 
only forty-seven parts, as compared with 
twice that numW for other rapid-fire 
guna. On the battlefield or in the air 
where tools are ueeoaaarily soaroe, and 
where they are needed more than anywhere 
else when they are wanted. Colonel liewis’ 
invention would certainly cause no worry, 
should some piece of the meohanism be 
broken or otherwise get out of working 
order, since the only tool required to dis- 
assemble or assemble the gun is the point 
of a bullet. 

The sustained rapidity of fire of which 
the gun is capable makes it a far more 
dangerous and effective weapon thou any 
bomb-dropping device as yet devised. 



Ae cm lit use from the croud. 


As soon OB a sew machine is delivered 
to the Signal Corps to replace the filer 
whhih was wrecked reoently, further and 
more complete firing tests of the Lewie 
gun will take plaae at College Pork. It it 
proposed to oany tho gun and one thousand 
rounds of servioe ammunition to heights d 
1,000 feet or more and fire at selooted tar- 
gets to determine the aocuroey of fire at 
different heights and speeds. The results 
of these firings will no doubt have for- 
reoohing effect upon navy and ooMt de- 
fense plans for the future. However, with 
the results already obtained in view. It 
■onms only a question of Congressional 
appropriation to decide whether or not we 
ore to keep the lead in aeroplane arma- 
ment. 

Another question brought up in oonnee- 
tion with the possibilities of tUs gun is its 
ability to attack tho men on the deeks and 
in the fighting tops of battleships. Battle- 
ships of the future, of eourse, will be 
equipped with bydn^mroplones for snout- 
ing purposes and even, posailtly, to report 
the gun ranges of the enemy. ShWd 
these hydro-oeruplanes each be equipped 
with the Lewis rapid-fire gun they would 
play havoc with the range-finders tele- 
phones, lines of communication and the 
personnel in the fire-control masts such os 
those with which the battleships of the 
United States ore equipped. It would 
mean that the men who diroot the fire of 
their guns from these fighting tops will 
have to he protected. Some fonn of over- 
head protection will undoubtedly be neoea- 
sary to protect tho fire-control personnel, 
and naval ollloers of the various bureaus 
are, it is said, much exercised over the 
possible effects of attempting such pro- 
tection. 

Tho gun mode a very successful demon- 
Btratimi of its posaibiUtiea as a aervioe 
weapon for the mobile army at Fort Mynr, 
Va., reoently, before Secretary of War 
Stimson, Major-Oenerol Leonard Wood, 
Chief at tho Cenerol Staff Corps; Brigo- 
dier-Oenorol William Crozier, Chief of the 
Army Bureau of Ordnance; Brigadier- 
General Erasmus M. Weaver, Chief of tho 
Coast Artillery Corps; Brigadior-aenerai 
E. A. Oorilngton, Inspeotor-Oenerol, and 
Brigadier-General E. H. Crowder, Judge- 
Advoeate-Generol. 

A Prize for a Practical 

Sugar Beet Puller and Toppw 

T he Great Western Sugar Company of 
Denver, Colo., has offered a prize of 
tl0,000 for a prootiool sugar beet puller 
and topper wMob shall fill the speeifleo- 
tions given in a oireulor published by tho 
eompony and which may be obtained friw 
of charge on appUeation to the eompony. 
From tUs oiroulor we glean the more salient 
oondiHons os foUows: 

The beet pUUcr and topper mutt tulflH 
the required apeoifloatioas to Uie eomplete 
eoUsfsiotiaB el a eommittee of judges op- 
pointod 1)y the oompqny. 

~ The dfler,piay be In fane until the first 
day of Monh, KUfi, but the pvin nu^ fas 






tlw iHitiv te tb* oc N«lai lor Invwian Legal Notea becently i 

« PMoIM beet puller a BMed WruWiiif MwW.e.-In e w- Reoeut Adjudicmted Pete»to.-Out of „?;"!!* 
topiw lelortiMUii^ oent teue of the Soieirrmo Amsucan wo five edjudioeted cmob reported in the Pat- with the inrentoi 


^ t«N> olr Uwte eWteetaote fttUU UE the } atated that » meohine was needed for 


wrap- ent Office Official QtueU$ of Juno 4th, Advertiiing Dop 


BECENTLY PATENTED INVENTIONB 
Theie roluintiit «re open to all patente«i. He 
DOtlcei ere Ineertcil by ‘ippclal errenaemeDt 
with the Inrenters IVnuK un applicetloa to the 


oonditiona and ipeoffiaattoiia. the ping h,**d in ^itabie paper. We an in 1912, only one patent waa declared invalid, ameeicaw. 
uoltMttee el judgee are to eumiM their noeipt of a letter from the JVolional Baker, Thi* waa the deidgn patent to Boldt, No. mn . . . .r 

fOle dtaoretion and are to award tlM piiie of Philadelpliia, informing m that auch 39,921, for a bottle, and the U. S. Circuit prVinr .xirr n 

to the one who in th^ opinion hae artved m ao hine e are well known. Court of Appeals held this patent void on Route «, carroiuon, in tu.. aim in tiiiHlIai 

the ptoUem moet practieaUy< ^ Packard Antomobile Inventton.— The *t® husk of patentable novelty and la to provide a ma.iiini- eBpociaiiv doHiKnod 

Tha oontastante will be requiied to de- invention. In the other four oases, three i"'*winE up com stubs ana cimppinB ih.- m 

monstrate their maohiM at thaee were held not infringed and one. the Truf- ‘hu •<*!'** im., smnii pieces or frasmei 

^ ***« of the body ex- «*e6rW for vehicles, was held valid covkr i’cr pk.u h baskk ts - i 

tend to the rear of the body and a license “d infringed. mce, Bradeuiown. Kb. hik eover win , 

Great Weetern Eugnr Company« and of all mounted on and dmiotly above the ^ Process Aftor sn Apparatus Interfer- vent injury to the fruit from pressure, eit 

sugar ompaim. rear esttended part of one of said guards *"**• — In deciding ex parts Gold, Assistant “«■ internal, and by means of wh 

“ “* c-»»i-i«--B3.ioioi»t^».h.,«». ,r : 

awanli^ the pnieiriU aeqoire n^Mmt above the extended part of the guani with ‘‘“n «• adj^teala said, "it is perfectly ,„,v« on the maiket ....injured i.v undue p 

In the to vanoonf assign or or me one of its lenses faolng the license plate so APPurent that if the claims state merely the sure from tha cover nr other erutea ataci 

BUMsarfUl aratostant, li gh t from the lamp will Adjusting of the device so as to operate it in “P"" the craie in .luesti.m, 

Jf iauminats the hcenae plate. “»« way in which it was designed to be opei- or o...or.i lurerct. 

^ H«dson Maxim p.|«it,,_Mr. RBQisTBHiNtf hkal brkhn - f d ht. 

exoesriva, that is, It must ^ mnWM foitt Mwrlm hui twn natamts themaohmeitself— mother words, that they pee, WinUmal.urg, Ky Thla invention haa 

horses par beat rori'. If animal power is used. lfWf|472afid 1028 473 fnr i-nl nl n nf “* different sUtements of the inven- ▼!«*» a preaa havluK uaao.lated therewith a r 

The davins most poll and top all the beet. tion defined by the appsretus claims. It. “> '“p-- 


Of Oenoral lulerM 

BBQI8 TBBIN<{ hkal brhhn - 
PBB, WlllUmahurg, Ky Thla Inv 
rlow a preaa having aaan.lated lb. 


beets and tops convenient t 


, tudinally extending water compartments 


prior interference is a bar to the allowance e 


be done by two nuuihine.. of which one « imm^ion w«n iniet. ana ouuets i apparatus i 

does toe topping, the other one the puUing leA^n* *® the front and rw raj^tively interference." 


:l‘’^S^"hrsS^S1LCtSto^ _S.cmlngBe.e«. or For.lr. Application. 

The beet puUer and topper must be adjust- “Where au appUcant claims the benefit of 

•>» *“■« <» • 

inones ^part. i/amage lo sne oeeu or country for the purpose of overcoming a 

tops must be avoided as much as possible, war neaa. peferenoe. his affidavit, filed under the pro- 

The seWng price of the machine to the A Msehlne that Demenstrstes Vsr- 7 ^ .^hould be accompanied 

public by toe local dealer, whether com- nlshsa-In a patent. No. 1,029.223, issued by a copy of the original foreign appliosr 
bined or otherwise, must not axnaed .1300 to the Ohio Varnish Company of Cleveland, <^rtifled to by the Patent Offloe of the 
if the motive poww is animal power and Ohio, as assignor of Walter R. Rae of „ountry in which it was filed, and if it is not 



must not exoesd SOOO if belt-propelled. 

Anrcntal— A New White Metal 
A Compatltor of SUvsr. 


Ch«^. there IS ^ntod a demonstrating R^Ush language, a sworn transla- to the i« 

machine in which is oombmsd m^ for ^be same or a translation made by ‘ 

automaticaUy performing re^t^ cyolre. ^be official translator of this office. If the ,« 

These cycles include the application of the application waa not made by the inventor offleer.’ The 
mten^ such M varnish, the mampulation bi„*,|f, applicant’s affidavit should also h^tici ...etie 


or being had only by the removal 
ordinarily In the nature of s 
l.leli door Is oorniiiUy looked and 
to be opened only by the proper 
ingraving abuwa a longitudinal 


. mt^tly^nTvoIved. tU the application i 


after many *y«« of rJLh and experi: asTD^’a 

ments. by William A. McAdams. This 1’'^“™ i* aooordanoe with the f, „ , 

new metsi will be named "atgental," bo- procedure in the foreign country.’ ’’ to travel 

cause it is an aUoy of silver and aluminium, !„*? Concealment of Invention.- Asst (^om valve hav 

the affihity of which is produood by chemi- ‘ppl^tion and manlpu Ation of the i^ Tennant in the cose of Quenzor v. (Tallis 
Sl3^IS Smi.. anditispi:rexoel- i«ain indicates the dang., of concealing an 

lenoe as a substitute for silver having all ^ parwouiar mawnai. invention in the event of a contest nnaing 

iUaualiUosexoept weight. Horsashoes.— An industry which m to priority. In this case the Board r>f 


NON-ItBKIU,Ain,E BOTTI.K -W E (Jisoco. 
88.1 Decatur Ht , Brooklyu, N. Y , N Y tiae 
Is made In this Invention of a vnivn mounted 
to travel In a aplial path In a vslve easing, the 


the affibity of which is produced by ehemi- ^ 
oals and rare minemls, and it is par excel- , 
lenoe as a substitute for silver having all 
its qualities except weight. 


Argental has been produced to compete might, it seems, be developed to advantage Examiners in Chief hold that in view of fVe 
with silver and for general manufacturing *“ country, is that of rope horeesboeH. ctonoealment of the invention, he had for- 
and industrial uses it is in many ways far These are largely used in Germany and teitod his right to a patent, and the Assist- 
Bupertor to silver for the reason that, iv^iie g *»me other foreign oountries and should ant Commissioner in affirming the decision 
alloyed with aluminium and oast by means because of the large mileage of the Board quotes portions of the decision 

of a patented compound and molds, or paved streets in most American cities, of the Court in the case of Warner v. Smith, 
dies, it haa many times greater strength The rope portion is inserted in a metallic 84 O Q., 311, including the following: 

either silver or aluminum. It is *’‘**^1' I™®® And in most instances pro- "Can one who has made an invention 

white like silver and not leaden or blue Yision is mode for withdrawing a worn rope and who has looked it up in the secrets of 
like aluminium. section and replacing it with a new one. In Ids own exclusivo knowledge and who pro- 

The silver in its composition prevents w®® instances the rope which is sometimes duces it only when some rival invente.r has 


the aluminium from being attacked by ' 


3 or other reinforcing ma- entered the field be held to have acted i: 


ordinary alkalies, and the aluminium pre- ***’‘*^ interwoven with It. Berlin is the accordance with the policy of the law or ^ 

vents the silver from bemg attacked by headquarters of a syndicate composed of with the spirit end purpose of the consti- NoN-BErii.i.ABLK bottle 

ordinary acids The alloy cannot be mAnufaoturors located at diflaent tutional provision? Such action, or mao- 

affooted by nitric acid, and it will not tar- P«*“^ Germany. Possibly the praotioal tion, as we might more properly term it, nt the'ii.jui.i at ih.- iii..., tiw i« tntvs and 
njsh or oxidise, by exposure to the atmos- development of the industry in this noun- not only oontravonos the interests of the tbn vaivp u off its aaat Tbo engraving of thla 
phere or gases.’ Its spooifio gravity is only would necessitate the modification of public, but also operates to injure the rival improvem. ni Hbunra a -. i tiimai aid.- elevation 
one third that of silver, and consequently’ t*>e shoe either in its metaUic or rope poi^ inventor who in the meantime enters the "‘ti* 

three or four times the quantity of manu- tions or l^th to ad^t it to local ooudtoo^ field invention.’’ 'oatb “ ir"".- ANnsas.-N, r r n. Mount 

faotured articles can bo produced from the ActiriUes in laventfons. — Activities A Marconi Decision. — Mr. Chief Juaboe Vernon, Wanb In the preaent patent tbn In- 

aame weight as toat of silver, such as watch along certain lines of iaventions result from Shepard in the Court of Appeals of the ventinn haa for its nbjoet the pmviKiun ..r a 

oases and movements, forks, spoons, bells, various causes. Sometimes the demand District of Columbia has held that "When single and iheapi.v rouHtructed device, hating 
tableware, ornaments, hardware special- creating the activity is local, at other times after the termination of »n interference the i>w«n« wber. i.y it umv i.e opened by pernona on 
ties, typewritm and flmilar machines, not it is universal, while it is, at other times, losing party presented claims which wore 'or the' vl hu 

mentioning a number of other Inoidental produced by some peouhar condition call- necessarily included in the scope of the ri-oRcii j 7. iia>m<n and it ibium earc 

articles. ioc lof special results. Thus the huge deoisiou in the interference and concluded of j 7, hanhon. AiM-Mi.-en Idaho Thu inven 

Comparing argental ia weight urito other number of apartment houses has led to the thereby, it was the duty of the Commis- tion relates to a t„ieh puiiiciiiHriy admii. d tor 

metals, we find that It is one fourth the activity in the class of automatic fire re- doner to reject such claims.’’ burning underwood The loreh la 

weight of oopper, one fifth toat of iron, one- oorders for indicating the precise location The facts in this caw are stated to be as u to'"I)"’o- 

fourth that of gaid,mnd one sixth that of of a fire within the area covered by the foDows: whiVt, r,',nii a low torwa.diy- 

platimim. * ^PPAmtiis. Automatic telephones have "Ji filed two applioationa disclosing dif- gpreading dame in advance <>r the aame 

The alloy can be cast, die-oast, railed, experienced en impetus fhim the installa- foreat species of the same Invention; but in (.brin.i .ioint - \v i> n ntvn. t.yt Macon 
^■iw , drawn into win, milled, engine- tion of phones in small series whioh do not neither of them was the invention claimed Bt . Brooklyn, n y . n ^ ruis impiovement 
turned, and turned In the best maimer and warrant the expense of a "hello girl" ex- broadly. After toe deolsration of the inter- fei»tca to a form of spring joint that 
the finest of threads out on *lt. It takes a change. Local conditions in California foreooe bstwoon tjie Utar application and t®' 'joinrir^ tnatT’''n"^^^ 

Am pniiElt and emoredo, those great resorts for con- an 'application of B, a patent was granted p^xiuLc a aupcrior joint which con bp uaed lu 

This metal is simply pure stiver, alloyed sumptivee, have contributed largely to the on the earlier apidloation. The interfer- aimoat any relation wher.' two parts arc to he 
with alomlaiam by means at tomnioah inaiitent dmnands for antie^^ mouth enoe was decided in favor of B, and there- folded tugciiicr 

and nf« ntowrals. In the ease of acgeatal, pleoes for telt^toene traasmlttere, many after M sought to reissue the patent with umbrella - t stiaBMinL and o p cai- 
toe Iffiver is all^ with ahimiiiinm, to patents for Sttoh 4eviess to>eiitoato>g from claims broad enough to eover the devices molJ n’lcHcniTr 

erdSf to ptaduee a aeiltml metal, whioh is mnpUeatoms filed ftoto-aueh States. This disclosed to both of hisignilioations. ffeU. ^ th,. with 

totof ngaiflst erdtoiwy aekla and sUodies, offarn a field for toventton which it pcao- that these olaims were properly refused on whereby it may be dtaaaaembied and com 
had iW to gain greto stnngto and Uffitt* dealty as unlimited as that for todividu'! toe ground that M’s right thereto was oon- pseted into a amaii apace and carried ir desired 
ditoktog caps. eluded by the deoiaion to toe totarferenoe.”. in a amaii case tor the purpose When ipread 
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open »na In ai-tlTo u*e. It Mmimci two dlatlnct 
forum nultable for uw niulor different weather 
CModltlona 

JltiKBlSHHOK — A M H. I>* JlartCKER, 17.1 
Herentli Ave , Brooklyn, N Y., N Y Thl« In- 
ventor provide* a homoehoe provided with de 
tarlialile anti Kllpplnn device* to p*'rmlt the 
borae to ohlelu a mire rnntliold eeperliilly when I 



r rtJHNACB FOB OAB OHOTDHATOBB — F. J- 
Oaa, 7(11 Proapaet A**., BnifAlOt N. Y. Thla 
II Invention coneervea the Biaflmam onita of heat 
. hy heatlnR the walla and Interior atmetnro of 
the furnace to a radiating ooodltton, which, af- 
e ler being raleod to the necoaaary tomperaturo, 

, I* I ben maintained by renewing the haat loot 

1 by radiation ; and proWdee a convoyanee of air 
. and ga» through the walla and atmeture of the 
furnace to produce the maximum effect 
HowMhoM CtlUUM. 
fly khcapk fob bcbkbnb— h. w. 
WBLTI, 41(1 E 40th Bt., Chicago, lU. The In- 
tention in thle caee Ii to provide a eereen for 

donra and windowe Of bnlldlnge eo eonatmeted 
aa to permit the eacapc from the building of 
Buch tilea and other Ineecti aa may be upon 
the Inulde and yet effectoally prevent the en- 
trance to the building of inch fllee and insecU 



toereMtoff «««*». ^ 

tlNd preesnM aatf pf dij Btyw tBiii f didtvfdp 

BAFBTT riBIiro A^4MaNW fOA; 
BB8KCH UJADIKO m«WTt<|R. 

FMd Boapital No. *,. VmUlk M. 

CaL Thia Igventlim rribrtiW th MM tM aM 
eoaat defenaa and awMiM M JtMnffgMilnff eapr 
rtacea. The aim U to prMidb met AttacbiMBt 
ter hreeoh-Ioadlof rUea, atMUffMl to praVeat ^ 
artng of the loaded gan iMtO flpa Mttor tt 
tBlaed In Bring poelttoo, ttaapMnnttng ptent- 
tare dlecharge of the fon Into the pm^Mtinff 
pnnpet 

CLOTH LATINO MACBINB,--A, H. Tag 
Dgragona and J. B. Moogg, eate of H. Tag Da- 
TagoiB, Cedartown, Oa. Thta machine tgffl 
etaek enperpoecd layen of ehitb In predetep. 
mined longtha In a emooth and even manner, 
with the leant poaalble effort on the part of tha 
operator. The machine can be need to lay dif- 
ferent length! of cloth and etaok them by 
hand or power, In a pile on an adlnatoUe cloth | 
receiving member. 

CBUBNT BLOCK AND BBICK MA^CHINBe— 
W. I. KxNNnnT, Ocahen, Ore, The satire na- 
chine aa abown In the aerompaaytng lllaetra- 
tion la conetrneted of lion end gteel and la Teiy 
etrong and of comparatively light weight It la 
alao eeelty operated. The hinging of the enda 
preventa any tendeney of tha enda to pttU oa 


NON-EBFILLAIILK IIOTTI.K- I. SriiAr- 
raar, BIR Knickerbocker Ave, Biooklyn, N. Y , 
N Y' The Inventor prnvlfleu a bnitle which can- 
not be retlll(>d but will pormit the read.v efflux 
of liquid from the Bame Another object la to 
provide a bottle In wlileh It t« dlffleult to oli- 
teiu Bcceai to the neane cloelng the name And 
further to provide a bottle wbich cannot be 
opened by exhaimt iirenaiire 
DEVICE FOK I'MKVKNTINd HI'HKAl) OF 
BXPLORIONH IN COAI, Ml NEB -J C08A- 
VCI.UI, 114N I’eiiu A\e |•lttBhlll'Kll I'a In tblB 
patent the object of llie Inventor N to provide 
the chamber of a coal mine. In wlik-h coal lx | 
being dug. with a Hullahle device (oSperatlog 
with the (loora leading Into Ibe Raid chamber 
RO that BhnuUI an exploalon occur In thIa cham- 
ber, tbe doora will l>e cloBcd Immediately. 


HOSE LOCK - 
UcC'ULLuuaR anc 
Oa In thia Invei 


CMIKY ('(IMR -W 
11, Mlneolii, I, 1 . N I 
aa for lla purpose t 


OAItDKN HOBE KEEL.— E 1) HlBIKLX, 808 
Aycrlgg Ave , I’aaHUle, N .T Among tbe princi- 
pal objects which the present Invention baa In 
view are to form u reel adapted to antumatl- 



callv wind tbe hoar aa the reel la moved aloni 
the path of the iwnio to avoid dragging thi 
hole over the ground ; to provide In a rei i o 
the character set forth tneana for releasing thi 
windbag drum from tbe rotary mecbanlam then. 
for; and to provide maane for holding the ree 
in nprlght position to aewe aa a aprinklln; 
adjunct Tbe reel la ataowa In a front view n 
tbe iUiutratlon. 


I na moy Iv on the outside. The screen Com- 
, prlaea a frame of the utnal form and of any 
, usual or preferred material. Tbe aecmmpany- 
Ing Illustration provldoa a pnrapectlve view of 
a portion of a door or window acraen embody- 
I Ing the Invention and looking at tbe ootalde 
, thereof. 

, RRAi KET— W PaonowiKt, 414 Bedford 
I Ave, Brooklyn. N Y. Among the principal ob- 
, Jecta which Ibe Invention haa in view are: to 
I provide brackets adapted for Inatallatlon wlth- 
I out marring tbe trim or flniab of a door or win- 
dow opening It Is to obviate a number of 
objectlona that the pruaent bracheU are pro- 
vided with means for securing them to ths 
' trim different frulu that heretofore employed. 

nnoklnoa and IMoelaaalcai Itogleoa. 

' BELT BHimcn.— B J. BcuJt. Winchester, ' 
' Ky This Invention has for tta object the pro- ^ 
' vUlon of a simple and positively operated ' 
' mochanleiii tor use In shifting a belt on stepped 
eone pulleys, wherein the shitting mechanism Is 
' supported on a traveling carrlags, opecRtod by 
' a traveling cam 

' IHTCIIINO MACHINE.— N. W. and 

A <) OatauiB. B F. D., 4. Van Wert, Ohio 
' The purpose here li the provision of a device 
' which will remove the soil by layers, until the ' 
' ditch Is completed, and which will be entirely 
■ automatic In Its action, and wherein a grinding 
means la provided for coostralniog the uiaehlne 
to follow the ditch. ' 

MACHINE FOK I’lLlNO TEXTILE FA- j 
BB108. — C. J PaiasTBa, 85 Bleecker Bt, New 
, York, N Y Among other prorlalont this In- ' 
ventlon provides means for supporting and de- 
positing devleea, roda, or other retaining raeana ' 
for bolding the fabric at each end of the lay ' 
performed by tbe roacblue , provtdea moans I 
wherein anchoring devices for bolding the cloth 
at the ends of the lay are carried, and from ' 
which they are automatically fed ; provides 
means for feeding cloth to s cutting table to 
previmt trapping tbe air Iw-tween layers of 
cloth to disturb regularity of the lay; provldee 
for guiding cloth from the piling machine to 
the lay , provides receptacles for the clotb- 
ancborlng devices snd adjastsble means for 
feeding cloth therefrom when delivered In bolt 
or piled form 

FLEXIBLE CODPLING.— W. J. FaaMCKn. 

^ care of John Waldron Co , New Brunswick, 

N. .1 In tbe present patent tbe Improvement 
has reference to shaft couplings, and the pur- 
pose Is to provide a new flexible couplittg ar- 
ranged to Insure proper transmission Of tbe 
power from one shaft to another even ahonid 
such coupled shafts be out of line or out of 

MACHINE FOB CDTTINO BLJCKB OF 
BIITTERBD BREAD AND SANDWICHBa— 

B A asak, IS Rue de Presbourg, Paris, 
France This Invention relates to a macblne 
fill the production either of slices of huttered 
bread or of sandwiches, the nueblne bsiug so 
Lunatructed (bat tbe two pleess of bread shall 
he of the same tbiekness and the elloat of but- 
tered bread or eandwlcbea, as tbe caw may be, 
delivered in a continuous way. 

ROCK (JATIIERINO AND BXCATATIMQ 
MAC'riiNE— D A On CRUST, Belgrade, Mont 
Draft animals may bo attsehed to tbl* ma- 
rhlne, and If la constructed so that It may be 
operated automstically when advanoed by tbe 
horses to pick up rocks Ijrtng at or near tbe 
surface of the earth A spselal arrensemeBt la 
made for adjusting the device to tbJa Wofb, and 
K Hcoop attachmenta are provided ter uee to 
i. tranafiirm the miehinc into an eieavator. 
t (’ENTRIFTJOAL PUMP OB BLOWVB.— M. 

'• Nrumaveb, care of W. C. Oreen, BOB BeB 
Block, C'IncInnatt, Ohio. This macUne it atm- 
'I pie In conatructisn and rendeiod very effeettve 
g In eperatlon by tbe use of a apeelal nmnW 4M 
n a plurality of auction ebamben. Be that thi 
fluid paeeee throogb tba inaebMi to atbpaa mttk 



the ends of the formed block. The object of 
tbe Invention la to provide a maehlao adapted 
: for making blocks or bricks wherein a plnrallty 
of interchangeable pallets Is provided, and a 
plnrallty of Interebangeable core supports ths 
pallets having openings throogb which the cores 
pass when the support Is In place, and a sec- 
tional mold reatlng on tbe pallet. 

METHOD 07 PERFOKMINO OPERATIONS 
INCIDENTAL TO MACHINE EMBROIDERY. 
— H. Bosbbabdt, Sb , BS 6 Hill Bt., Boboksn, 
N. ). This Invention relates partleularly to a 
method of forming a combined color fliled and 
embroidered fabric where flgnrei are stenciled 
on the fabric instead of torwing said flgartis 
by means of color covering or loaf eMtch and 
more partleularly to a method of pantographl- 
cslly forming a duplication of tbe figures on a 
pattern blank and In forming outlining stitches 
bounding said figures after they are stenciled 
on tbe fabric. 

CENTERING DEVICE— F. L WHgai.Ilia 
and F. A. Roouas, 745 Lake Bt., Los Angcloa, 
Cal. This device is for Use on lathes and simi- 
lar marbtnes, and mors especially for eontortai 
"oSSet" work such as crank and cam shafts, 
vslvs eccentrics, etc., arranged for keeping tbe 
work In one center while one or more cranks 
or cans are being turned. For this purpose, 
use Is made of a face plate attached to and 



rotating with tbe bead stock spladle of tha r 
lathe, a tall stock faeo plate mountod to rotate a 
on tbe tall otodt spindle, and work-carrying b 
means sdjasted latsrally on tbe said (aoe ' 
plates, for snpportlng tbe ends' of ths work so- . 
centrleally to the axis of tbe aplndles, The ^ 
engraving showe a rear view of part ' of tbs 
lathe with the centering devlee, and showing a ! 
crank shaft for turning the cranka thareef. 

WORD CODNTINa ATTACHMENT FOR 
TYPEWRITERS AND TYPEBBTnNO MA- * 
CHINES.— E 7. Oolif, Matdln, Okie. Thta In- I 
rentot haa In view a compact ragiateilnB ap- < 
plianoe appttcable to any typewriting «r typ^ < 
setting soncbfne, nnd readily thrown Into and * 
oat of oporatten, aa well as reeat, by dopranalble * 
keys. Tbns ttao working of the counting device * 
can be carried oa the wme as if It termed a part * 
of tbe koy-operated mecbanlam of the nadilaea. 

Mrl nat ■•watw nM Rtealr A neaM art aa. ' 

INTEBNAL COMBURION |BN6UnB-~0B. 

B. B. PowBLv, Qrattoa, W. Va, Tha flWeets ^ 
htrt aM to ptovMe a devlee by aenw «f wEilah , 
the icaveagliig of tbe engiM mf he Mwtlv<)y ,< 
eccoeepUibod I * dovtae la whltlh a Mshet eM*., 
preeelon te eecnrod ; a maaaa .4Ar ueaUng Em 
ptoteu and the eyllaiar: a deviM In Whith M; 
carbon depsoit mi fhe pteton abd Ja 

radueod to a MMAng, dae t* iiM mM ] 
basthmi Md m doviM mMbta of 4 


tumWAX gwncttrH^ « •' 
atoavHla, N. Y. thte poatMM^hdfM Is 
'opcNiMa tram the ittaet «at, «N,' ' 
thrown by fht metonMn fo oMfit^M 
tlooe by dtproooie* of, 'ah' UPOraEgg'^t 
oarried by the ear, tbt iheaibw 'JR 
atanee at either side of the awttdb wefalnh dhb 
of th« two aittniPg otwrMihc eamt si bfb 
paOMb thereovar, wh(«h fflnfia an MpWUJr o#i- 
aected and ordiuarny arranged hOtWMh .tho; 
rails, one of those eMU botog thtoWR ah - to 
oporative posltloa when thb gthor ia dogrffMd 
to throw the owlteh. 

SDBE^ iTemwnnndh, 

Orempolst Avs., Woodaldo, t- Ir, K )r. , . fhta 
Inventor provldea an khparahM the cparuflcHi 
whorwf teoalts to the af a gtorultty 

Of soap bahbtoa, ona eoatotoed wttWa Ew ototr i 
and providts msana ootttolhod within tho 'Appa* 
Mtat for towutag tho fa«lu#an of tho hahhlM 
la the preaeHbed mahner and ooTrelat]|^ 
VanntoiM «• TuEMua. 

BEEIUBNT VWafC&H WaEBU— Bt. f. 
Bwaanr, care of J. E. Betouoha, EtowOM 
Padhttg Oo., Beraaton, 7a. Vhla wheel hM a 
hnb and a rib mombor spoeod thonfroot add 
dlap o aad tberaatoand, tbere being r eca i aeO IM 
the hab and In the rib memtaer ter receivtog 
proJecEone oa pnenmatlr inembers, which are 
dtopoeod between these members, tbe pneumatic 
bdag retntorced by rods bavtog threaded tto- 
mtnale projecting through toimloule of the 
pneumatic mtmbcrs, and which are eageged by 
nuts preeftng the tcrmluels of the pneumatic 
members against shoulders oa thu rcids, the 
uttti engaging neighboring nuts. 

SPRING TIRE FOB VEHICLES.— S, B. 
Cuwg, Tampa, 71a. This tovegtlon baa for IM 
object the provtolDn of a practlgal, efletoat. and 
dnrable -spring tire for autos and other motor 
vehicles to wbleh metallle springs are substl- 
tnted ter pnsnmatle preasnre. The Invention 
applies e pnaeturalesa tire having the same 
elastic (inallty as the more axpenelve pnea- 
matle tires now generally need. 

rtlMP FOB AUTOMOBILE ALABMB.— W 
H. Qablocr, P. O. Box dW, Beattie, Woeh. 
This deriee le ter nse In eompreomna air to 
sound an alarm. It li capable of betog oper- 
ated by hand or foot of the driver, and may 
be applied to vrBlelet of any construction with- 
out change In tbe vehicle Itselt, and wherein 
the operative parts ate thorongbly proteetod 
from weather and exteraal vtolence. 

Trtnio Btovera mmd Ttoofr Aooosowrtaa. 

OSCILLATING VALVE.— f. W. Davii. care 
of a O. Bau., Bex SdO, Wbllaflsli. Mont. This 
Invention relates particularly to oaclUating 
valves for locomotives, ead to menai for per- 
mitting tbe engine to rim free when tbe valve 
Is sbut off. It sutomstlesily oonaocts the In- 
take and exhaust ports of the cyltoder whea 
steam Is sbut off so that tbe piston may freely 
move Without creattng any bock presaurc. 

BOTABY PUMP.— B. B. Daunaa, 414 E. 
64th St , Los Augeles, Cal. Tbe object here Is 
to provide a new and Improved rotary pump, 
more especUlly designed for use to bored or 
driven Wells, and arranged to prevent the bear- 
Inge of the pump shaft from betog cot Iqr sand 
or ottaar extransons matter. 

DEtUON TOR A*BADOB.— Mabt 7. B|4.t- 
TUX, can of Ma Cowan, 1418 Fifth Ave., 
Manhattan, N. Y., N. Y. This ornamental da- 
•Ign ombodlos ths Irieh omblem of the sham- 
rock and tho saake. tba animal lying obMuuoly 
across ths stem and partly on tbe two tower 
leavee, 

Nom.— Coplea of aay of tbeae patents wlO 
be furnlBbed by the BoiaWnmo AmnieAN for 
tea cents each. PlesM state tbs luuae of tbs 
pateutoe, tttls of the lavsnOea, and date wt 
this tmwtr. 

Wa wlah to eaU attanEan to the test thM wo BN 
to a pmltloo to render cMmpotant amvlom la uvery 
brmmhufimtoaturlrado-BmHtwmfc. OnreMIe 
eooipdiiiid at w e w he alo a l , oleatrieal aad e||am»iteM 
expertt, tootougUy trained to pmphu and emm' 
euta ail gateni appUeatkms, tangpaoEva of tha 
eouatoik hature of tha tuMeot ontWr tovoivMt. 
or of ths apeemiiaad, wehaleaJ, «r Mtatoto 






Mo lituiiMB 


(taeSft) ^*Alt«Mler(WT»&Y«M«"liu 
oMkM «• M to *ti* «Md«« taotiml <M otM^ 
MMMbto M u o t i. MMl wliot oudMaorr to uw. oto. 
WOtnttM oMBMMOtM tk* (Mit thct «o do not oni^ 


(laeW) T. ». 8. Mka: Hm Omn ev«r 
MU *07 tror d I ouuMd to moke to& bjr ortk 
lew OOttoBT ▲.Ttavoli BO proof tWtoturiUn 


' by to rt (Wt l ii> powdBr 1 
« of JM&tltol to fOlB. Ill 


BdW wo teoolood lit OTW 0 iWKloroto otom. 
nU topie to toootiod la IfUbun's ‘kleteocalur." 
• ■otrbook, tAkta iro oaad tor t4.M. 

(12867) Wo Terr Irequentty rocelve Uto 
OOaitton, “la ttaa lltoalialppl Olver blgbor at 
Id BMOth tbon it to at Ita aourcc?" A cor- 
HOpOOftoat rteutir erlUt-toed oar ■aying that 
tho floor to tartbor from tba otator of tbej 
tOftb at tta Mootb tbaa It to at Ita aouroc, 
awl aloo toat It ran down htU all tbo war 
from Ita aoaree to Ito montb ; that to. th«| 
ao«r«a to blghor aboro a orator total tbaa to 
tu montb. Both of tbaaa atatomaato ara truo, 
aad wa propooa to diaenoa tho BMttaf more 
fiil|r< Tbore art tore polafa latoltad In the 
goeatlon : tbo dgaro of tbo oartb, ana tUt re- 
lattu of tba rifor at polata along ito cooraa 
to tbo total of tbo Ota. ritot, tba gguro of 
toe oartb. Thooo orho would read a rtooaid 
of tola aabTaet wlU And a ctoor otatemeat glton 
In tbo Mncrclapodia Brltanalca, oletonth edi- 
tion. tol. S, pigoe 001-013. The dgute of the 
earth to defined aa “the eurface of tbo eea 
Imagined to percolate the oonttnente by eanali." 
It to therefore a trator-cotend inrfaM along 
what to called toe aea-totoL tUtbematlcaUjr It 
to an oUlpeold ai rotation, ae ebown by baptooe 
la bla "Mecaalque Oeloete," and. In BngUeb, 
by 8|r Oeorge Airy In ‘Uatoomatloal Traeta," 
and many othere, among whom we will name 
Mr George K. Darwin, the eon of Cbarlea Dar- 
wla, aad not toae lUuetrloua la matbemattca 
than bla fatbar In biology. Tba genamtlag 
elUpae to rotated upoo tbo polar axle of the 
earth, wbleb to atoo the mlaor aato of toe 
elilpee. To detenataa tola elUpae aumeroua 
meaaaranMaia of area of marldtona have been 
made In .tarloae parte of the earth, from tbo 
efioator to Bammefeat beyond the Arctic Clr* 
ela The reenlta ere dleeueeed by A. B. Clarke 
in toe "Oomparkone of the fitandarde of 
Loagth" la IBM, and In hto "Oeodeey" In IMO. 
The coaoiualoM reaebed arc that toe equetor- 
tal eeml-dtoBMter of the earth to 20,933,302 
feet, and the polar oeml-dlameter to 30.334,890 
feet Tbeee are the dlmenelone of the earth 
employed by aetrooomere end geodeetote In 
their eomputatloae, aad they may be relied 
upm ae kaelog but a ellgbt probable error. 
It to tbaa aeu tout tbo tquatorUI Mml-dia- 
meter to loagor thoa the potor by Tl,30T feet, 
or 13.C04 aBlee very nearly. It to upon this 
that the otatemeat umwlly *a!to la baaed that 
the equator to 18 mllea faitocr from the centee 
of toe earth tbaa an the polea And tbaa It 
to toat a river running toward toe equator 
In eitoer bemtopbero k rlalng farther and far- 
ther Irout the center of toe earth ae It flowe 
over the onrface of tba eqrto. We referred 
tok queetlon to the V. S. Coact and Qeodetle 
fiumy and reeelved from them toe tonowltig 
data; “The btotaaeee (|ram toe outer of to« 
earth to polate m toe apbaroid (that to, the 
average aea-tov«l auttace of the urth), ualng 
approximate totltufieo, are aa tollowa. Mouth 
of tot MUalMlppl Blvar^ lat 89 deg. OO mlB., 
MT8,lM matera. flowoe of too lUmkelppt 
Blvar, kt 4T dem 19 mia., «.8ttlB34 meten.” 
BbdiklBg toe dtffwikce betweu tbeee tore n«B>- 
here to mtlee, we find tbnb toe moertb of the 
lOMUalWl Blver k «.lf «al>w daatoer frem 
the eahter of the ewtb tom to He eource. 
ttonbUmi mut of our 'ipeMton.nndMeMM that 
thie figBM Of toe cwtli bm fefiii*ed,|rom «ha 
cemMMfiai fareo of Ite rotatkn open l» UtW 
WMk yet ptwtk to MB ualy httoonr. paedoelav 
tbemkktwM itog abut 188 pdkalW- 
tWe fwAmo I* w tki 

')iml qC toe weOto. -if 4hh aooroe of too 
lita^dl torn were 4kl2 mlUe nurer fba 

K 'OtotoU'Ofifiho awto 'tonp, Me uewto k, there 
‘ wel^tot.'W Ito fiow- of in 1*0 tofi oon 
e #t -uay mu 

kng »«8 omtenimw «w^ 
a Oh '•!!**' ooiitoh. If a toto 
toe pole to BN eqmtar, ft 

«( to« oeyhfie J»* *»>» k**"* 

lli^r'df 'toe ufto than when 

8. 


tofintog frem Min Itaau te 
we ttolttif HelikiiL It te raked te toat beigbt 
by the •arth'e yetatlenai veioolty. Tlite brings 

te too OMOndpkht to toe dheetloil,' the altl- 
UdM of toe river at varlou plaeea along im 
Uhrea “Blghoe" of eouree refeie to altltudea 
*b«N Mh keel. Bere we hare reoohree to the 
enOeHent “Dtottonary of Altttwdea," oemplled by 
to# V. fi. Oeok«kal Rurrey, fenrth edltka, 
IRM. and give toe heights of extMme tew and 
high water tor severel plaeea, with toe datee 
when thcM belgfate occurred: 

low. Hlto. 

Place. feet. Tear. feet Tur. 

Mew Orlaane, La. 1 1888 IS 1883 

Bed Blver. La.... 3 1878 83 1883 

Tkhtowrg, Mlaa,. . 42 1873 94 1884 

8t LouU, Ho ...879 1844 414 1888 

St Baal, Minn . .383 1878 703 1881 ! 

Lake Itamw, Minn., altitude l,de4 feet 
If we take toe ilfurei for extruie low water, 1 
It la evldrat toat the Mteeteaippi River faUt 
1 foot In the 106 mllM from that city to toe 
Paieee at Its mouth ; and that it felle 3 feet 
to toe 810 miles from the Red Blver to Me 
mouth : and toat Ite tout fall from the eource 
to toe CtoU Is l,d84 feet. Ae we uld In our 
toroMr anower to Query 13dl8 to which ezeep- 
tlon was taken, "The Mleeiaelppl River flaws 
down bill all the my from the source to 
Ita •mouth, which means that toe source te 
higher above a water level (which te eu level) 
toan toa month la. Water doee not anywhere 
on tba aarto run up bill (exMpt under preo- 
oure la clooed chuneUl nor along a water 
level It eta only run from « higher level to 
a lower level.” 

(12688) O. P. G. aaka: Buppow that we 
have two clectrioal reetetenosa. equal wtau hot. 
and In seriea. ao that they wltt oaoh abaorb the 
came amount of energy. Let ono realetanoe teke 
toe form of oar • tungaun lamp, m that It wlU emit 
dfaetergaatpaaBlble amount of hght. Lettoaother 
rematiiiee be oomtmood of Buch a length and tfalek- 
nawi of My Iron wire that It wBl bo only biaek hot. 
Here we have two rea ta ta n o e a oaoh trnmformlag 
tba oama amount of elootikol energy, toe firrt 
hMo light and hMt ud the faooad Into hMt only 
Query WlU toe number of tbermel unite Uboratod 
be the Mme In each oaeer— a thermal unit being 
that amounl of heat naeeeeeiT to retee 1 pound of 
mter 1 deg. Out. If you enawer "Tee," It le evl- 
dut toat we got the Ugbt for notUag. whlcb to 
net tbtahabk. and 1 would ask. tetbera any theo- 
retleat limit to too amount of light that aeay be 
prodoctid from a glvu number of mtte? A. Wo 
muet anewar your queetlon that toa hMt gener- 
ated k the same when toe ourrent and redeaanoo 
In twooboaltaaf theMmenMUlaratoeMine, tor 
tho mme length of tlSM. Tho formule k 
Oalorlee « 0 34 OAt In oeoonda. 

Tbet e pert of this radiated anorgy h of e ahort 
mve loaigth which can affect the eye at light when 
It happeaa to enter eo eye, but toe rest la of each 
tong weves that It only affeete ua aa hMt and doee 
not aSoet the sum total of energy radiated at aU. 
Hmi aad tight are not two energies, but one ap- 
preetotod by different aenaea The anrae wavM 
wtakb affect toe retina ae Uihl would, if they tm- 
phwed upon the efcln, affoct the nervee by which 
toe oeoMtloa of warmth leproduoed. The energy 
k net Ugbt tiU It affeete toe optk nmve, nor hMt 
tlU It kperodvad by toa proper neoM. Itianote 
esM of getting anything for nothlag. We get ao 
much redlent energy That porthn wbldi wo use 
aeUcbtwadonotuwMhMt,end*<cee«rM. Wo 
know ao tbooretlcal limit to the watt -valuo of a 
Tbo arc lamp producM a eandte for the 
koat etaotrkel energy. What can be done to re- 
duee tok ooat we cannot my. 

(126S9) C. V. H. anki: In your number 
of AprU arth you etetod that any object wUota 
doM not float at the surface wUI not float at any 
depto. What k. then, the reason that divers use 
lead book and otoer' weights In erder to afnk aad 
keep their bateneeln underwater wreoldag opera- 
ttensT A. INvera me lead wdghMHpon their feet 
to alak them, beoauM otherwka they would float 
and not dnk at aU. The air wttoln tboir rubber 
‘mits would pr eve n t them from going down. The 
wteghto are bMvy boMUM they nond to pmh aad 
work at too bottom, aad unkH they have a heavy 
wMgbt to^ would have no power to do any week, 
but would be moved abobt by toe eUghtoat pree- 
sura egalaat any Objaet. They eeUM not even 
went about The welghM on their feet ere much 
grMtar tbaa are required to ehik them. 

(iaa0O> W. C. R. Miyi: 1 obeerve that 
In toe esM of the "Tltaak,' ea ef otoor atoaraon 
toat bare foundered, it k elatod tost wbea the 

Mnk hfilVr floodiMtad. 1 oui itttAop* 

mnUi timt % iiiMi c< ymrn tuiblav ta tipoa th$ 
Are would areate a uaet aaomt of tree ateam. 
but toenld that bare to do with proMure in the 
boOera, whito one would egpeot to he kaaened vrtto 
toe eattagultoment of ton diwf A. The audden 
entry of waur Into toe town eii would genmate 
largo qnantttka of stooM, whkh would rush up 
toe uptalue aad amuhtotedim. Tfak aad the roar 
of toe meapfag otaam nlitot ktd to the belief toat 
the boaerf bad enloded. The told WBMr woidd 


NEW BOOKS. BTC. 

Thb Nnw Navt op tub Unitbp States 
By N. N. Stebbina. Introduction by 
the Admiral of the Navy, Oeorse Dewey, 
U. S. N. 160 half-tone UluatrationB' 
New York: Outing Publishing Com- 
pany. Priee, S1.60. 

Printed descriptiuna can do much In describ- 
ing a warablp, but a photograph or a drawing 
can do much more. It wa* with thU convic- 
tion that the anther of the present excellent 
work, who la a marine photographer by profi‘a- 
alon, has gathered together a aeries of photo 
graphs taken during the past twenty years by 
himsolt of the ships of our new navy. The 
author, whose studio Is In Boeton, wee par- 
ticularly well situated lor the task, for the 
reason that of late years most of tbo trials for 
speed of our warships have been carried on at 
Bookland, Maine, and Mr. Htcbblna has made a 
point of being present and taking photographs 
of the ships on their full-speed trials, whenever 
It was possible. In the early pages are to be 
found some Skcellcut views of the older shipa 
of the navy, includng tbo “Conatltntlon” of 
1797, tho “New Hampshire" of 1817, and the 
"Hartford” of 1868. The new navy dates from 
the early elgbtlea, and the photographs Include 
some exceltent views of the ships of the cele- 
brated “White Squadron,” such as the “Bos- 
ton,” “Atlanta,” and “Chicago.” The later 
ships follow pretty much In the order of their, 
conetruction, and the last views fnclude such 
late shlpa as the “Florida" and "UUh." Also 
there wlU be found reproductions of wash draw- 
ings of the hsttleshlps "New York" and 
“Teres” and “Wyoming" and “.Arkansas’’ 
now under conetruction, and a deck plan of the 
"Nevada" and the “(Iklahoiim.’’ The list of 
views Includes tbo colliers, the converted yachts, 
snd the cutters of tho Hevenuo Service ('apt 
II. Uberoth's article on the Revenue Cutter 
Service le one of the most attractive features 
of the work. j 

EmciBNCT AS A Basis fob O^bration! 
AMS Wages. By Heurington Emerson. 
New York: Tho Engineering Magazine, 
1912. 12mo.; 254 pp. Price, S2. 

Tbb Twblvb Pbimciplbb or Efpicibnct. 


(12661) W.H. if. mrim: To what dqiths 
btmedlvungiMsr , A ’nM"Mgkpgk|todklkllaa- ' 
nko," voi. 8, todk am. mum towd tos giMMat 
depto M wbkh kMftd woik Iws btog Abm k Ids 
ftot. A SpMflto 'dftor tototo eo d flRtor flram a 
wndkM^dMMh. 6»aiim''«toM «k# to a 
nuHtoBaa duntoot IH flsMi. litf Nm itoid Mmt 

‘!»to6|tokMkmeAawMOAit, < 

% i(»,M(h.|^#mto*M09aWiMkwi«u(kM I 


423 pp. Priee7l2. 

If AnMrlcan Industry, Judged by oemiy attain- 
able etsmdarda. la only thirty per cent effleieat, 
toon the sooner Amarlcan Industry awakes to 
toe Bituatiast, the better for all oonoemed. Are 
w# waotlng nearly seventy per cent uf our time, 
msorgy, and monoyT Could a few ebangea In 
Industrial admlnlatraaon abullsh too bread Uno 
and the neoesalty tor feeding sovon hundred 
starving children at tho East Side schools, and 
teddentolly pteco tbo United States In a position 
Whare she need not rely upon her ezonptlotuU 
but fatilag reaouroea for oommcrctal pre-eml- 
nenoef BUmlnate tola seventy per oont of waatc, 
Mya Mr. Emerson, and men may work leas 
laboriously, receive higher wagee, and deliver a 
better and cbmper product The works nxhIMt 
a mastoriy command of facto and llluatratlona 
They are brood and humane without being 
vague, keen and prectai without being narrow, 
and toey oompel the moat serious consideration 
When manufacturing planto, railway repair 
ahopa, and building operations are shown by 
reitablo statlatios to be carried on In so wasteful 
a way, certainly tho remedy offered should bo 
thoughtfully atudlod. It la not an untried expoii- 
ment, but a plan that has already spelled success 
In many bistanoea Briefly, It Is to furnish 
toe Old-Rue orgonlutlon with standards, and to 
supplement It with staff organlMtion The line 
•boom no more resent this aid than — aa Mr 
Emerson has It in one of hla happy Illustrations — 
the oonunander of a aubmarine resents tho 
tqueaklug of the mouse that warns him of the 
preaeoce of dangerous gaaes. The author pro- 
oeeds to show toe appUcation d staff and atand- 
ards to a typical shop Five surveys are run 
to detormlne toe condition of machines and 
eooia; toe relatton between wtaat men are actually 
doing and wtaat toey ahould do; toe relation 
betweao currant coaw and standard coats, tbo 
a p ead of movamant of work torougb the shop, 

ohaeklng matcrlala The old method of finding 
casts after aqmpletlon of the work, la super- 
sedad by toe new method of anUeJpaUng them; 
In taat, predetermination ef results is too main 
ohoraoterlatle of toe new metood on the cost 
aooountiag aide It la etelmod tba* “the eflkleney 
ayataaa’’ bat resulted In reducing teoomotive 
rapak ooot bom eight oente, ten eenta. and even 
twelve canto par mile to ek Oento, and toat In 
ether OOtlvlUm toa redaoMon In oxpenM baa 
boon os awaoping aad axtnMdliwry la “Tho 
Twelve FrtaiGlplea of gtflkkmte” the system is 
tuirtoer amplified aad anpMXidad, and ita clalma 
tubstantlatad by dtatlona of actual aoeomidlah- 
moets. In short, we mdat charaotartm thoM 
aa two remarkable h ot fl m whom ovary word la 
worthy of earetul study and kbOM tanots demand 
toe raoet careful teet. 

SoAF Bobblbs. Thidr Ooiors and th« 

Foms Whioh MgM Thmm By C. V. 
Boys, F.R.S. N«ir Yurie: B, S. Gorham. 
1612. 16mo., 190 mj.; iUustFated. 

FriDe,8&tMBts. 


■nd poaelblUtleB of soap bubbles The oubatanoa 
of the book was originally delivered In toe shape 
of popular lectures before Juvenile audleocea, 
and serves admirably to awaken tho youthful 
mind to toe marvols of natural phenomena, and 
to incite It to further and mom serious study. 
CoNSTRIJCTINU OoNCKETB POKOHKB. By 
A. A. Houghton. Now York: The Nor- 
man W. Henley Publishing Company, 
1912. 69 pp. 

Concrete Bhidoes, Culverts, ano Hbw- 


Tbeoe two books may be commended for 
their clear, concise diacuaalon of Important 
phaoes of concrete construction 


1911. 12mo.; 471 pp.; illustratod. 

Aa an elementary text, written for the average 
student, appeal la first made to any knowledge 
of the topic which tbo average student may be 
expected to possess, definitions are as rryatal- 
lUed as It is possible to make them, what little 
apparatiu la used is carefully set forth in expla- 
nation and lUuatratlon, principles are concretely 
applied, and problems of moderate dlfflculty. 
calling for oonatructlve reasoning, are furnished 
In abundance The arrangement of material ta 
sound, and Ita variety and attractlveueos com- 
meodable 

Meteorology. A Textbook on the 
Weather, the Cauaos of its Changes, 


York; The Macmillan Company, 1612. 
8vo., xvi, 549 pp.; illustrated. Price, 
94.50. 

Meteorology has had a long struggle for 
recognition aa a aultablo subject for tho univar- 
Blty curriculum In tola country Why cbls is ao 
It would be difficult to say, in view of tho fact 
that wcatlior Is a subject of univortal Interest. 
However, Uie anomaly uf Uie situation appears 
to have boon brought tu tho attontlon of acadomlc 
authoiitloB, and within a few years past couroM 
In meteorology bavo been Introduced at a score 
or more of our Instltutlona of higher education 
A suitable textbook for these courses was an 
urgnit desideratum, which Prof Mllham has 
happily supplied In the treatise under review. 
Since the publication of Prof Loomis' now 
antiquated, but stlU highly useful. "Trmtlse on 
Meleorolagy.'’ no work on this subject has 
appeared In tbo English language at all approach- 
ing Prof Mllham '8 book In ita avallablUty far 
use tel toe college classroom Lot us hope that 
some one wlU soon supply tho equally pressing 
want of a textbook for high schools to replace 
the obsolescent elementary tiwatlses of Uavti 
and Waldo. 

Aa a textbook. MUbam’a book may be com- 
pared with toe aecond, condensed edition of 
Hann's "Lebrbuob der Moteorologle," than 
which It Is more comprebenalve, but less thorough 
Thus, Mllham coven several important topics 
that Hann completely ignores, e g , nictcorulogloal 
instruments, weather prediction, and atmospheric 
optica On too other hand, for rigorously sdeo- 
tlflr explanations of stmospberlr phenomena In 
the light of lundem Investigations, Mllbaro’t 
treatise can by no means bo aoeeptod as a sub- 
stitute for the groat German authority, and 
tho teacher who uses MUham's textbook In hla 
clsases will need to have at band both edlttena 
of Hann for constant reference On toe deecrlp- 
live ride, Mllham Is adeiiuate, but on the toeo- 
rutloal ride rather aiqiertlcial, and sometlmea 

For too gonoral reader. Mllham's book may 
bo recommended as a compact tiody of up-to- 
date Information It Is especially to be oom- 
mended for Its cosmopolitan outlook. As a 
rule, an American work on meteorology ta apt 
to bo too American, and an EngUob work too 
English, but Mllham has drawn hla information 
from all available sources, and especially booa 
toe rich atoroliouao of German adenco. 

As to make-up, each chapter begins with a 
useful syllabus of Its oontenU, and closes wlto 
ooUectlona of questions on the text, topics for 
Investigation, practical eaerclsea, and reter- 
enoes; all of which Is In anxinl with the best 
pedagogic practice The appendix contains a 
copious elaaalflod bibliography Charts, plcturoa, 
and diagrams are uumerous and generally oxoel- 
ktil, though too charts would liave betui more 
InatrucUve If coloring bad Iieen more generously 
used. This is a point in which American tnt- 
booka suffer In oomparlaon wlto Gorman 

This book has ono serious blemlah, which we 
feel It our ungrateful duty to point out — In 
toe apeUhig of foreign words and names, with 
which the book naturally abounds, flagrant 
errors occur by the score Wo must hold the 
author reaponrifale for toe bungling of personal 
names with which toe pubilshors’ itolT could 
hardly be expected to be familiar, as "Dova" 
lor “I>ove’’, "MUhy" for "MUhry ”, "Fisher ” 
tor "Fischer", "Lemstron" for "Lemstrdm’’, 
"Edward Buxdmer" (or "Eduard BrUckDer'”, etc.; 
but author and publisher are Jointly to blame tor 
the numerous egregious blunders tei the speUbig 
et everyday French and German words entering 
Into the titles of toe works hated In the blbUo- 
graphies. such as "Erganxungsoheift" tor “Brgla- 
mnigalMft’’, "atmospberlsche” for ‘atmoaplii- 
riaoba''; "piacttque'' tor "pratique", etc The 
number of soefa ecrore In toe otharwlao oxaellanl 
UbUoRraphles la truly appaiRng. 
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EDUCATIONAL BUREAU 


DEPARTMENT OF 

Indiutrial Chemical Research 

Rohert Ktmedy Dmean 

anionrHi^offittobursl; 

A ciimpreheniive cliemKal truming: i’« offered 
by the University of Pittsburgh to every student 
— complete courses in CJeneral, Analytical, 
Physical and Organic Cheinislry and Metallurgy. 
These courses are given by the permanent staff 
of the Department of (.'hciiiistry, associated witli 
thirty highly trained fellows in chemical research, 
holding Kellowships of the grudiiate Department 
of Industrial Chemical Rescarth 
Special lourses leading to cliemical competence 
in special industries may be readily arranged. 

For bulletin or other information addressi 
S. B. UNHART, SacraUry of tha Univardty 
28 Grant Boulavard Pittaburfh, Pa. 


Rensselaer 
Pol3rtechnic 
SRsa Institute 

Fat salaloua and iUiiaaated painphlati thasraif work af 
■n^la and tiudaait and tkwi at buiUofi tod eonipui. 

****>' JOHN J. NUQENT. Ragiatrnr ^ 

PORTLAND CEMENT MAKING is described 
in eacollent articlei contained in ScKntific American 
Supplemenu 1433, 1465, 1466. 1510. 1511. Price 
10 cents each. For sale by Munn Sc Co., Inc, and 
i ll newsdea lers. 

New York University 

School of Applied Science 

OfferH to Kratluates of approved 
high schools four year courses leading 
to the degrees ttf Bachelor of Scienee 
in Civil Engineering, in Meehanical 
EngintHiriiig and in Chemical Engi- 
neering. 

fiulUhn upon application to 

GEORGE C. SPRAGUE, Registrar 

WaahliKten Square. Naw York atr 

~ 'mechanics institute 
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Br M. C. WUtalMr, ProCtHor of EBgiB00(lag€lMM> 

Mry, School of dMidotnr, CoJiunbJs Unlvonlly .jWPif W' MlStSKr 

1 7’Me f* ^^0 nfth of a tertea of artielet fntended to tet forth faith tha btuitwaa mmm 

poasibiliUrt of the technical profaatUma. Tha article* are prepare* by mem who are If jiM W* M 
connected with the more important teohnoloyioal tmtitntione of thie oomtrp am* who 

are for the meet part prominent ediuoatori. Seoause three teachere have imtrmate* Pm*N 

hand) rd» of youna men in the prinoiplee of enpineerino, they are boil qualijle* to nadsTiM your iaveaiaiM I'M 

u-rite upon a eubject ao immeneely importat^ in the future developmemt of Jifueriotm the denaa iaflalBio# fti Ofmri#*. ' . ' , 
manufaeturinp iiulu*triee.—EDTTon.J All aeomtuataatuiiM an etWedy oaofUMthlL 

• Oar sreat praetsee, aataodlag otter « iwM *•# 

T he induatrial progrete of a nation trained in the appUoatlon of engineeiiag ■«>« than aiaty years, Msblw w is mem 
depends primarily upon the akiU and method* to ohemioal probloou ii amply 
Inventive talenU of a oertain portion of iiluatrated by roferenoe to the history of j, ^ ^ rKUest. This i- fkT itf' wir 
its population. The natural resources of a number of our noted devdopmenta. Tito tastbode, term*, sts., ia rtpud to PATBMfT^ 
a country may be exploited by a foreign chemistry of the 8olv»y eoda prooem «m TRADE MARKRIIOREIGN PATENTS. Ms. 
people, but the national beneflu from a available for tbirty-flve years before the A1 pataate easartd «Jn«u«b ei aso dseatM 
true industrial growth oan come only from engineering dlffloultiei w«r® solved. Our ♦* thifstsotssia tbs SCIENTIFIC 

native initiative. Industrial wealth in- present water gM system lay dormant for amhiucan. 

oreases as a result of reeeareh and dis- fifteen years before engineering talent MirMW nOMDAMV 
loovory, and all developments not based could make it oommmially snoeenful. irxxiN X 

on solid scientific knowledge are unstable The prinoiples on whioh tha wonderful oon* BROADWAY, NEW YORK 
and soon become undermined. tact proeess for sulphtuio aoid Is now BtaaA Olfiss. 6*S F Street, WatWaiWf. C. 

The first requisite for permanent Indus- operating, were well known to the ohemist i 

trial growth, therefore, it a class of leadew for many years before the IndlepensaUa „ t a i e * 

of thorough Hciontiflc training combined ohemut.«ngineer8 were found to solve the OUttlllfd AdVCrtiSCnUmtf 
with a natural or acquired talent for Urge scale appUoations. The eleotro* adverUBas to this column is 7s «»iie a Uaa Vo 
developing applications Advancement in ohemioal principles published by Faraday Ism thaa Amw aormorsthta is hm soesytsd. Oomt 
the science and the art of mining, rnU- lay fifty years awaiting the development *<•" »»•«>»• •"««»- 

roading, electrical applications and me- of the mechanical and eleetrioal appUanoea 

ohanica! developments is necessarily solely needed to perform the ohemioal funotiona, g,in«80»ILB« AND MOTCWCVCLU 
dependent upon such a body of men. The The European monopifiy of the world’a tiintiirrirrliB. stttiTtt 

more thorough and complete the training, supply of sulphur was broken by a man 

the greater will be the facility with which who had the courage and ildU to engineer AugBieibUs Bro to. Dept, s. a., aiswat lanC 
they handle the ineviUble new problems well-known physical and chemical prinoi- 

arising in their work, and the greater will ples and thus oreato a now Amerioan WW HE— OPFORTUMillM 

be their contribution to the profession industry. aatsd aiwSn nr ‘ySSf i 

engineering, and to permanent induatrial In the other engineering branches there »***“•' 

development. is usually a prompt application of newly mandfactubebs and Sala wMi to 

Schools of meohanioal engineering have disoovered principles, but in the ohemioal 
for forty years met the demands for men is often a long delay between Oo., fitodo.^. 

to develop the innumerable applioations ^he publioation of a new idea and its suo- FOR MIR 

of meohanioal principles and physioal laws, eesaful industrisJ application. Innumerable fob Pradiw ^ o. w^i asto 

and the graduates of these schools are iUuatratlons might be oitad to show the ^^'HiSSSir toSTjSrt 

engaged all over the country in designing, of oorrelation between the aolence of Apply H. Maihat.ww.S4ih It., ny! 

building and operating appliances for the chemistry and modern engineering dovUop- 
utilisation of power and the transformip. » tbe principles foUowed in the 

tion and application of energy. The effect training of mining, civil, meohanioal and 

of their work may be seen in the develop- electrical engineers are oorreot, and their WARIW 

ment of the multiple expansion steam results seem to justify thla oonoluaion, the gtto daot 
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gas engine, steam turbine, trans- field of ohemioal manofaoture has been R»g5y«aM»i 
>n maobinery and innumerable Mdly neglected, and the diffloolties ex- SSmjSe. wmsom 
lechanical applications. porienoed in the upbuilding of many of "gg^ **^** 
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Polytechnic Institute of Brooklyn 

COLLEGE OF ENGINEERING 

Coursfis loading to the dagrtme of C.E., 
E.E., M.E , and B.8 in Chemistry; also 
graduate courses in Science leading to the 
degree of Master of ,S<ueno(i. 


FOR THOSE WHO CANNOT AFFORD 

A FOUR-YEAR ENGINEERING COURSE 
Two Y«.r Prw SlosBi and MacMao Dastgn 

^plied Leather Chembtfy 
bi^na Coeatraeliaii 

UwTdHfaa. WfBaaawfarlBwInSadCradas 

Pmtt IiMlitUt*, (Dept. 8 ) Breekini, N.Y. 


other meohanioal applications. perienoed in the upbuilding of many of SSSJSiiSity 

The education of men for the applioa- o«r now suooessful processes have been due Oempw. soi w.Y 

tions of eleotrical energy has kept pace » sosroity of men trained in the special MACar 

with the development of the dynamo, the ot ohemioal engineering. ^mab^mabimb m 

motor, the telephone and the t«fiegnph. Other engineering devdopmeato are ^ 

wireless telegraphy, etc. Our railroads, already being bamparad by unsolvad g **^**|^ say 

buildinga, bridges and munioipal works are ohemioal problems. Borne of them prob- trgda to ^ martiw.ptifcttoBMT'w 
directed and developed by the produots of lems remain unsolved fhnn laok of know* ySSam vwlS^^wr^Emvlpp StS 
numerous schools of civil engineoing. No ledge, some from laok of reaouroea to *“ •w“® aia»vtmsot of sMmu 

I one would question the wisdom of tha pursue the neoessary iavesUgatiou on an 
' establishment of schools to provide the illuminating scale, and others from the ttsThow York oily, 
j training for these engineers. The soientifio failure to oentralize enginearing reeouroes if A W Tf* 

and industrial development in their r»- around the focal ohemioal point. Railroad wAKTxp by a isrss Snn of patwit sttsraays, a 
speotive fields has amply justified the engineer* are demanding improvoments in ASdM^ost'^SnSn^rra^SnM^ 

' existence of sueh schools and the demands the ohemioal ci>mpoBition and manufacture oitr. 
for their graduates are oonstanUy inorea*- of steel to reduce the number of eatastrophes ^ 
ing. oroastoned by the rapid inmaase ia the ^ 

There still exists, however, a branch of speed and weight of traint. Disintegratioa 
; engineering, the soope and possibilitieB of of atruotural materials like oemant and ' 

, which are greater than all of the others steel are hampering engineering develop- { 

combined, and tliat is the fidd of nuinu- ment, and ohemioal manutacture itself Is ^ 

facture involving the principles of ohemis- handicapped by a laok of refractory metals ~~****~ *7 ”^ 

try. The value of the chemical products and matenals. Fuel problems, food prob- gjsra ^Tw^ aT ordsn^ea%% 

manufactured in the United States during irms, illumination problema. problema in- 

the last year aggregated over 88,000, (X)0,- volving the conservation of Mfe and Oo-am N. Oiiit. Ohimso. 

■ 000. The development of the men to property, are becoming more prasaing as 
build up, manage and operate the numeroua a raault of the advanoe of general en glnB a r 

units going to make up this great industrial log. In almost every one of thete dlffloult wodbl and oloqk tbaih WOBjt. 

■ division has, until recently, been largely a and important proUams, the lolntiui will g&iWw s^g^wy k^g^ e T 

hit and mias matter. oozne through a bettor knowledge of iSBiaiasstia 

Who is beet equipped to design, build chemistry and its appUoatioei. . ^ ii i im i .n w. i lll■llsll | wwqwqp^— 

and operate our factories and processes flomo of our leading Institutions are INQUIRY COLUMN 

1 founded on chemical prinoiplea? Certainly fully alive to the importanoe of ehemioat ■' * 

not the electrical engineer, educated to engineering as a profearion and ore pro- 

work around the pivotal point of elaotriool riding exoellent oouraea of training both jaealry Ns, pn gf.-WiiFii*4. Ugnee eqaeaaetvee 

; theory and with little or no knowledge of In the, fundamental soienoei and also in waohiawr iw swans vUhm 

1 chemistry. Certainly not the meohanioal the study of the appUoatiMM. Theie 

engineer, specially trained in the develop, ohemioal enginwring oouraea requite new Ig™ . 7^ 

ment, use and application of power and and expensive laboratory equipo^ quite iJ^ffiSvfWidsSMki&ktesi^sSm WHKslre 
I energy; nor the civil engineer, edueatod different in kind from that heeatofan need "^ S wwy'aiyi. irnr rt s so b» a Stowtw a 

. In the theory and praotioe of conitruotlon: in engineering idhool instniotioii, Mid g 

' nor the mining engineer, eduoatod to win infinitely more varied in ite eoope. 

> the raw materials from the earth. Among deretopment ot great IidMrataiiee of Oju* TSSl.— 

the olaases enumerated, we find only those gineeriug chemistry will natuielty O0tf UMjjBSrsr awP^wsBEraKwi^wlsal 

who are apecialised in the reeorery of raw the beet faoUittee tt» the invMtiffMikNk ^ ' lEBiiti ra »e.WB»:w iwMa’j^^ 

^ materisla and thoee trained to nuke appli- great irnfautrisl problems, InlttelhMllMll. 

cations of the finished produoto. The men wltii a knowledge of fito theiMBlMil '’*•'■*•** * '“*'0* tor 

Intormediato step— that of manufaeturq— loieBoee may be toa^t the hwt apfiHai a '<'0 

has been entirely omitted. Our faihdw to tion known to the omnliiiMld engtlieertlif 
. reoognlM the need and to provide mem vaftmtoa. ^ jfjjiBlBWaJBiB, 


INQUIRY COLUMN 


e Bpecialised in the recovery of raw the beet faoUittee iot tire invMttffattqB of latito ra »e.Wg>:w seMa’Wi*tototoiew^ h 
ils and thoee trained to nuke appli- great irnfautrial problema, InMMihoMl. | 

I of the finished produoto. ’hm men with a knowledge of the theeMileil 'tosatai. A'watotok tor | 

ediato atop— that of manufacturq— aotoaoM may U toa^t the htott apjiiOH 'ISiiiiiSr^Bto.^ '’'0 | 

sn entirely omitted. Our faihdw to tion known to the omnMiMid SRrtiiMrtlliy 
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TIwm men, who know, coneider Goodyear 
Rubfaetiied Aeroplane Fabric mighty dote to 
petteoticm. Itiijvwr/intheleadof otherfabrici. 

Thooiandi of tettt have eitabliehed thli fact| 
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maf rtntek, Mr brartt, mtidnu and rat. 

(jooDj^jSaR 

RUMIHOZED AEROPLANE FABRICj 

Only the mM coady linen and cotton cloth 
go Im our fabric. Each thread it thoroughly 
Matad, Mhtratad and impragnaUd with genuine 
Aura lubber. It ia moiiture-proof and unadected 
bychaagei of temperature. Plain, vamiahed “ 
treated fabrica are too unreliable even to 


or niffkftl. 

Oim AEROPLANE EQUIPIIENT 

Goodyear Aeroplane Tirea— buikby the umi 
tire eepcita aa the famoua Goodyear No-Rlm- 
Cut Auto Tire — are the choice of moat aviatora. 

Another popuiar acceaaory ia the Goodyear 
Rubber Shock Ahaorber, including Blerj^t type. 

We now supply complete, fully-equipped 
balloona in all typea. Prompt deliveriea aaaured. 
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|the Amutal CoiiT«nti<m of the 
Master Car Bniiders’ Aesociation 

Bjr Regiiutld Gordo* 
fT*HE annual convention of the Maater 
* Car Buildere’ AMooiation waa held at 
Atianthi City. N. J., June 12th to 14th, 
inotueive. The delibMationa of this body 
of praotioal railroad men are alwaya pro-i 
duotive of matter of great value to thej 
eepeoially in this day 


of large, heavy, etoel oars, inoreaeiug rate 
of wages and alwaya oloser supervision by 
State and national oommissions. There 
ie a marked tendency among the various 
technical, railway and manufaeturers’ 
oiations, of which there are many now In 
existence, to work together in the investi- 
gation and solution of the new and inoreaa- 
ingly oomplex problems that arise from 
time to time in the eoonomioa! operation 
and maintenanoe of railways. A large 
proportion of the membership of these 
aooietiea is composed of teobnioally edu- 
cated men, whose opinions and deoisiona 
questions relating to their rmpective 
depsutments of a railroad are of great value, 
involving, aa they do, the expenditure of] 
millions of dollars annually for labor, new 
materials and supplies. 

After the address by the president of 
the M. C. B. Association, reviewing the 
work done during the past year, and the 
general progress mode in oar construction, 
the convention listened to a report upon 
jgpeoifloationB for cast and rolled steel 
wheels for oars. The experience gained 
during the past few years with the wheels 
used on 60-ton capacity coal and ore oars 
has shown the necessity of establishing 
rigid specifications governing the chemical 
composition, method of manufacture and 
mode of testing of steel wheels intended 
for that kind of service. While the majority 
of wheels in use under freight cars are of | 
chilled oast iron, a kind of wheel that has 
given yean of satisfaotory serviee in the] 
United States and Canada, many railroad 
men now distrust its maigiu of safety 
under modern conditions with heavy loads, 
which in the case of a loaded car means 
a weight of 37,000 pounds carried on 
every one of the four axles. The effect of 
bad traek, the brittleness of the material ; 
at the low temperatures that are common 
above the 40-degrec parallel of latitude, and 
the excessive heating caused by the brake 
shoes applied to the wheels on long descend- 
ing grades, require a wheel that is very 
strong, bard and tough in its oliaractoris- 1 
Uos. The steel wheel coats more than that 
of chilled cast iron at first, but its depend- 
able period of serviee is longer. Never- 
theless, there were many members at the 
meeting who advocated the continued use 
of oast iron wheels, having found them 
satisfactory for all kinds of freight service; 
partioularly on account of the low first 
cost and the guarantee by the manafao- 
turers of a definite life or mileage, in addi- 
tion to an allowance for scrap value when 
worn to the limit of safety. The wheel 
makers also are willing to furnish a cast 
iron wheel guaranteed for use under oars 
of 70 tons capacity; but as yet there are 
only a few of the latter, for special sorvico 
such as the transportation of bridge mem- 
bers, large castings or heavy guns. 

A very timely disousrion was held on 
the inspection of box oars, with particular 
reference to the transportation of their 
oontents without loss or damage. At all 
important divisional points, freight can 
are inspected in the running gear, couplers 
and air brakes, in order to determine 
whether the oars are fit to run. An 
examination of the roofs and doors fmr 
floors to determine whether 
there is any oil, lime, arid or any other 
oorrosive substanee that would 
damage certain classes of goods; or of 
Ae sides and ends for the removri of 
projecting nails, splintered boards, eto., 
is seldom thoroughly done. Then sgain, 
loaded Sat ao in- 
Seeuraly fastened that the theft of their 
pontente ia an easy matter and otM that is 
eoastantlyoeouiriiig. Themembars agreed 
detailed inaperiioa of 
■MfB is needed, as ia evidenoed by the 
of money oomtantiy pud 
eoupeniea in settlement 
of goods 


A guide to correct Automo- 
bile lubrication 


A plain talk on Carbon Deposit 

There are three mistaken ideas on carbon deposit. 

(1) Lig^ht colored oil is commonly supposed to leave 
the least carbon deposit. (2) Heavy-bodied oils are 
often avoided through fear of excessive carbon deposit. 
(3) Claims that some lubricating oils are “non-carbon” 
are often accepted as sound. 

Our experience has clearly shown that : 

(1) Color is an unsafe guide in determining the 
amount of carbon in an oil. 

(2) The body of the oil does not determine the 
amount of carbon deposit. The heaviest oil that can 
be properly used gives the most efficient automobile 
lubrication. 

(3) “Non -carbon” oils 
do not exist. Lubricating 
oils are a hydro-carbon pro- 
duct. Were all carbon 
eliminated, the oil could not 
lubricate. The free carbon 
is the only carbon that can 
be safely removed. 

The amount of carbon de- 
posited in the cylinders depends 
partly on the carburetion and 
gasoline combustion, partly on 
the oil, partly on its fitness for 
the car. 

Unfortunately, the more the 
layman tries to comprehend car- 
bon deposit, the more he is 
bewildered. He needs authori- 
tative guidance. 

Equipped with the experience 
gained from our authoritative 
position in lubrication, we studied 
every make of American auto- 
mobile and many foreign makes. 

We found that no one grade of lubri- 
cating oil w'ould suit all cars. Wc pro- 
duced pur Gargoyle Mobiloils in several 
grades, and prepared a schedule showing 
the correct grade for each make of car 

The' complete schedule (printed in 
part on the right) will be mailed you on 
request 

We refined and filtered these oils to 
remove free carbon. Aside from furnish- 
ing the correct oil for each car, that is 
the most that any producer can do toward 
eliminating carbon deposit. 

Wc can say without fear of successful 
contradiction, that these oils establish a 
world standai^ for automobile lubrication. 


ilip nclirdule the letter oppmlle 11 

te« the fffRde uf Garffoyle Mobiiull Uiit ihoukl 
eximpte. “A ” means UfirfuFle Mobilnil A * 
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VACUUM OIL CO., Rochester, U. S. A. 

General Sides Oflkes, 29 Broadway, New York City 
Dutrihaie^ vMrthautts in tkt prhu^l citiei tlu warU. 




**I1ie Best Hack-Saw Blades 
in the Shop!** 

Simond* Hack-Saw blades have be- 
come the standard in many ihopa 
because they will outcut, outwear any 
other blade. 

Simonds Hack-Saws 

(rmaoanoed Si-mondi) 

aiv naturally flat— due to our temi>erinj; proceM 
—hence the itiains are uniform throughout the 
MW and it cuti freer, runt caller and with leie 
power, and wean longer. 

The iliu. ilant and act of the teeth are eelenllflcallf 


Free Trial Offer 

WevUlwndroemiMbladu. TMlIwnafUMuf whM 
Mher br dminc oai «ab t mich or omBllni Uk mnktt m«M 
wrwtbroufhfheaewber. Tb«o •eebowiMMTeeueecbbl.le 

The reeam fi>r tbie Mpedodn' Ii on tlOMiMle IpeeUI Cm- 
fMc Iteet. wUcb we lor^tble p«idy^|wifc 

Tebee Kipoddee. Unioai Cfomu Grouial Cim-C« im 
beeemweibndooMciboeeleof urMberoelte. We aekp 

Ati PMir AmUr pr mriu u Alnlt 
Send foe "The Cerpeoter’e Guide Betoh" 

Simonds MUeCo.*^ Fitchburg. Mass. 

CUoffo poftlnd laa Frindiee New Orleani 
NewYork tMOk Moamal Leckpofi. N.Y. 


I Joining and 
Cutting Metals 


by vanous processes is treated 
veiy fully in the Scientific 
American Supplement. 

The following issues will be 
found valuable to every worker 
or worker of metals ; 


leSO -Tk. OuT-AcetpIene Pnoe«,ieU 

I4S«- The CeruU PreoeM of Gomori 
Oapeeu and Hpdraean, dewdUe an kok 
way of Bwbnp nixl uane ikeee ium foi wdduia. 


MUNN& COMPANY, faiCe 


in transit. They algo urged upon oil their 
feiiow members the serious oonsideratios 
of stouter oonstnietioa, better materials 
and more frequent inapection of all parts 
of box cars in order to reduce the loaa 
from tlie cauaea meatloned. 

Owing to the increasing variety of the i 
diitillatcH of petroleum that must be ac- 
cepted for shipment In bulk, the M. C. B. 
Asaoiimtion has found it necessary to 
promulgate apecifleatUma for the construo- 
tiun of tank cars for the transportation of 
different kinds of oils, naphthaa, bensitm, 
etc., to cover not only the material to bo 
used in the tank plates, but also the method 
of (lonslruction, whether riveting or weld- 
ing, and the siae and location of the safety 
valves on the Mime. Tliese apeoiiioations 
are also in a<!eordanoe with the require- 
ments of Uie Intar-State (lommerce t?om- 
misaion on the same aubject. Safety valvea 
on tank (iars must be set so as to blow off at 
a Bi»eeiftod pressure, in proportion to the 
vapor tension of the liquids contained: 
and must operate and relieve the pressure 
when the vapor pressure inureaaos by rea- 
son of the heat developed by any fire to 
which the car may be expoo^, either by 
reason of wreck or a conflagration near the 
track. 

A committee reported to the convention 
that the railroads have great difficulty in 
aeciiring satisfactory rubber hose for air 
brake and signal connections. They And. 
that some hose stretches too much, be- 
comes soft, iKirouB and leaky; and. on the 
other hand, some hose becomes britUoi 
and cracks, also causing air leakage. It ia 
a matter of oonunon knowledge among 
engineers and trainmen that locomotive 
air pumps in freight service are overworked; 
and this is largely because in a long tmin 
there are usually many Imky hose lengths 
to wluch oir must be supplied m order to 
maintain normal pressure in the train pipe. 
The committee hM drawn up apeoifloations 
covering the quality of rubber and canvas 
to be used in the manufacture of standard 
air-brake hose. 

Another question to which the conven- 
tion gave considerable attention and di^ 
cusHion was the report on the eleotnc light- 
ing of trams. As is well known, there ora 
three principal systems in use: (a) the 
"lieail end” system, employing an engine- 
driven generator in the baggage car; steam 
for the engine being supplied from the 
Uxiomotive; (b) storage batteries oorried 
iu boxes under each oar; and (o) the 
axle hghting system, having a generator 
mounted on one of the Iruoks of each car 
and driven by a bell passing over a pulley 
on the axle. This system also employs a 
storage battery as an auxihory, to supply 
electricity when the train is not running as 
well as at speeds less than seventeen mites 
per hour Two standard voltages, 30 and 
60 volts, are in use; the tungsten lamp is 
now in common use for tliis kind of light- 
ing, iu foot, is used almost exolusively, and 
a groat deal of study and experimentation 
has been turned upon finding the best kind 
and shape of shade to furnish pleasant 
illumination, bright enough for reading, 
without objeohonablo ^ore. Cor wiring is 
put in regular oonduh, and oil eirouits are 
brought to a switoh panel in the cor and 
provided with approved types of fusee. 
Few people realixe the advanoe that has 
been mode in the art of train lighting dur- 
ing the post two yean; and in this con- 
nection the Assooiatiun of Railway Eleol 
trioal Engineers has done a great deal ot 
work iu developing the details of mooessful 
electric hghting for trains; not only in 
designing new apparatus, but in perfeotiog 
mechanioal appliances for axle moanthagB, 
batlery boxes, etc. 

Other topics presented and discussed 
were those on cor oouplv side deOiraDoe 
aud standard dimensions, best location of 
train pipe for steam heat eoimeotion, 
freight oar springs and cost steel truck 
frames. The committee on brshe shoe 
tests also reported progrcM in theinveetiffo- 
tidii of rate of retardation of rev<flviiig oar 
wlu'olB by brake shoes at different pree- 
Btiros It was stated, buwevsr, that ^ 
Kftolu on the broke shqe teoting moddhe 
l^not strictly oompanUa with eafVlBe 
where the wfaiod ia MBing akilt 
•iMil'jMd, that oooasqqaiKlIjr tto) eoMhi-' 
.ii^||p^beaeoeptedwith«^ ^ ,. 


The Bobieot of mk dMf ogWilllkll. Wi 
brought up, and the oomeosua of ofiHkNk. 
seemed to be that boy* who » liap m . 
apprentioes do not have 
scMnent held out to ttm to laidlitoi mmi" 
to oontinue in the oar depntUMM dfAiMlkl 
way after they have beeonM ffiatoAMK 
wcrimien. In oonsidentioa of the knowls 
edge and skill oequhed dariaH appmUiee^ 
ship, many young men seek amj^oyouBt 
where they con obtain tiettoriMUr,; nottotllf 
with the railway equIpUMoit aami/laolttr- 
en; eo that the railway oomposiee have a 
rather limited number of trained, eldUed 
men upon whom to depend (or making 
promotions. 

The sessions of the M. C. B. Assooiathiiil 
closed on June 14th. and were followed * 
few days later, June 18th, by tbow of the 
Master Meohanice’ Convention, bM oleo 
at Atlantic City. 

Experiments with BIm Gbni 

lOemoluitA from esgs 11.) 

Through two or more thlckneesee of 
blue glass look at a Uiflited Handle idoeed 
at a dlsunce of more than efx feet from 
your eye. While so doing hold yonr fore- 
finger vertically In contact with one comer 
of your eye and bring It Slowly toward 
the center ot the eye until it Intercepts 
a part and only a part of the beam of 
light which pusses throngh your pupil 
(see the accompanying figure), that Is, 
until the light of the candle suddenly be- 
comes dimmer. Instead of one flame yon 
will then perceive two. They stand aide 
by side; one Is blue, but the other la oa 
red as blood, without any admixture of 
blue. Thunks to the anaebromatiam of 
the human eye, the crystalline lena acta 
In that case as a prism aud the ouppreo- 
slou, through the cobalt glass, of almost 
every iuterinedlate color between the two 
extremes of the spectrum allows the clear 
separation of the red from the blue. Aa 
to the forefinger Its object Is to close the 
central part of the pupil and to allow the 
passing of light only through the most 
anacbromatlc part of the crystalline lens, 
1. e.. Its margin. 

Chancing one day to look through two 
glasses, one blue and one yellow, placed 
one liehlnd the other, the physlcUt Shuler 
was amaoed to find out that while other 
objects were hut little changed, foliage 
aud grass had become of an Intensely red 
color. A glance at the siiectrum of the 
light reflected by chlorophyl explains the 
mystery. This spectrum contains an ex- 
traordinary amount of the extreme red for 
which the cobalt glaw Is tranaparent. 
Most oUier colors are stopped either by 
the blue or by the yellow glass. The ex- 
periment Is well worth being made, as the 
apiiearanco of a landscape with everything 
uliout as usual except that every leaf or 
bit of grass Is as red as Mood is extremely 
fantastic. Unless the blue iflass la very 
thick and dark two pieces, dhe behind the 
other, must be used. One yellow gloss is 
enough. It Is essential that the vcgets- 
Uou be In faU sunlight. Diffused light on 
a cloudy day gives no results at all. 

Although the ivrlter has oome across 
more than onq ueuttou of the curious ex- 
periment he is about to describe, be has 
been unable to find the name of Its author. 
Besides the blue glass a concentrated sotu- 
tlon of quinine sulphate, to which a fow 
drops of sulphuric odd have been added, 
Is needed. WlUi thto liquid used m IMi 
and a pen cut out of any pteoe of wood 
( a steel pen should not be used)., the ex- 
perimenter writes on a sheet of white 
paper. When dry, the script oattaot be 
read, as quinine sulpbate Is os white ss 
the paper. But If It Is placed IB a dark 
room. In such a position as fo hf, tifihtcd 
only, or almost only, by a heiWn of sW>-. 
thfot whteh bos passed through h bhte «o- 
balt glass, the haudwritiag, while so hlM- 
ed. to plainly visible In white eh . a Mfie 
field. Ko other m'mpatbstlp Ink aqai^ 
quinine -sulpbate in the rapidity ‘WUh 
ufltlch the seelpt can be saailto' to sfisyf', 
ot to dtos OT sa r , r t'. 

The wrttor h*a fohad to chtoto^bWfoto 
nnOto with :a.. Mae sstesfi, iisahe 
' MtOUiOA , 
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a Magidd Apparatiu 


vftjliipil iitttt ipltiw^tet raSM. Me^jrleiie 

n^itfA 4;ltoiiinl tlie tMUMliif at theme 

|)i«l|ltive raralte. It In prolMhle 
ttM explftmtioa ot the pbenomeAon 
Urn la Qte AlMiocittioa by the cetHOt glamm 
y« u 4e hot mum the fl«o- 
-MMeaw at QvUiliw euii^te. The paper im 
tbua ooBaUtontily darkened, but the fluu- 
•erlpt reDoaine about «■ lumlnooM 
h« » Ut white Utht. 


A n AbMimot of PttUleation No. 127 of 
the Coroecie Inmtitatioa of Womhing- 
ton, by W. F. M. Qon, hoe Jumt been itmued 
M Bulletin No. 57 of the Eaclneering Ex- 
periment Station of the Univenity .of 1111- | 
nob. 

Thia bulletin glvee a nimmaty of forrign 
pnotiee in the use of superheated steam; 

It oontoini a teport of on elaborate series 
of tests mode upon on Amerieon looomo- 
tive to detennlae the preoise odyoatage to 
be derieed from superiieating under vari- 
ous eonditions of looomotive servioe; and 
it shows that the use of superheated steam 
is tkot attended by serious dilBoultles. The 
superheater is easily maintained, and its 
pr o s e no e os a detail of looofflotire meobon- ' 
ism introduoss no new probleins in mainte- 
rifnoe. The snperiieater improves the effi- 
eienoy of the looomotive through the saving 
of oool and water. Tests ran with boiler 
■ures varying from 120 to 240 pounds 
square ineh, for which the steam was 
Buperbeatod approximately 150 deg. Fahr., 
prove that neither the steam nor the eool 
ooiuumption is materially affected by oon- 
sideroble ohonges in boiler pressure. This 
foot justifies the use of oomporatlvely low 
in oonneotion with superheating. 
The saving in water oonsumption was 
found to vary from 18 per oent at a boiler 
pressure of 120 pounde to 9 per oent at a 
boiler pressure of 240 pounds, the oorres- 
^nding saving in eoal varying from 17 per 
oent to H per oent between prassures of 120 
pounds and 240 pounds. The power oapoo- 
ity of the superheating looomotive woe 
found to be greater than that of a satur- 
ated steam locomotive of the some geoeral 
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No More Corns 

No More Dangerous Paring 


Nobody needs to suffer from corns 
linM Blus-Jay was Inventsd. 

MiUlons apply this little plaster. 

The pain stops In- 
stantly. Then the B 
a B wax gently loos- 
ens the corn. In 48 
boars the whole corn 
comes out— root, 
callous and all. 

Blus-]^ has done 
that for fifty million 
corns, without any 
soreness, any 
trouble, any delay or 
dlicomfort. 


Common traatments mean just a 
brief relief. Blue-jay ends the corn. 

Paring a corn just removes the top 
layer. The msin part is left to grow. 
And in myriads of oases paring causes 
Infection. 

All those methods are wrong. Soon 
or late the corn must be removed. 
Why trifle and deloy? 

Blue-jay removes it In two days. 
In the meantime you forget it. 

Please prove this — for your own 
sake. It is the only right way to 
treat corns, 

A tat the pletnre I* the left BAB wex. It looiea* the eona, 

B proteele the oora, etopplax the polo at once. 

C vrepe eronnd the toe. It le earrowed to he contortabla. 

D It nbber adhatWe to tastso the platter on. 

Blue-jay Com Plasters 

Sold by Draggiale-lSc and SSc p«- package 
Boapla Mailed Free. Alto Blue-Jey Booloa Plaitart (MB) 
w*Blaek,CUeafe«dllMrTsdk.MalMnefiaSHaaiyPtckafaAbtiib«BtCalleo.ele. 


IF THE TRIAL BALANCE IS ‘‘OUT'' 

It worrlit no one but you— the bookkeeper. 

No matter whoee mittakc it It, tt’t up to you to ttay and drudsc, 
.4Ssi«ilett of itaular bourt, until the bookt arc itimlshtened out. 
Ocn'idolt-therelaabctterway. The 

Comptometer 

icu^Stm 


Copies of Bulletin No. 57 may be ob- 
tained upon appHoation to W. F. fif . Ooss, 
Direotor of the Engineerihg Experiment 
Station, Univenity of Illinois, Urbona, 
IlUnois. 

The Current SufipieiiiMit 

^fiS current issue. No. 1905, of our 
* Suppi,«i»K!«T bnngs a number of lula^ 
csting and important ariidas. Mr. Cooley 
rqwrts on some tests of voonum deoners.— 
Mr. Miller givro a ouuerete example of 
the applications of Motion Study to the 
improvement of manufoeturing pffleienoy. 
— Mr. John Jay Ide, who is wdl known 
to our rooders, describes the Tatia-Paul- 
lun Aero Torpedo. — ^Prof. E. F. Northrop 
gives a most intereeting survey of the 
range of temporatUees knosrn to us in the 
labbnvtory and in uature, and of the prop- 
ff ties of matter os it is exposed to different 
Iwrtions of this large range.— There la no 
naUoa in the world's history which has 
shown such rapid rise from comparative 
obscurity to modem dviliBatioa os the 
Japaneee. Something of what the Japan- 
ese have done in eoienoe is told us in on 
article entitled “Some Jhpanrsc SdenlisU.'' 
-/Tte otfllaation of waterqMwer* through 
the mednim of eloctrlolty, for industrial 
pilrposw. is a subject that con never lose 
its iaterast. An srtide on this subject, 
illustrated by a front page and other 
engravittge, forms pari: of the preeent 
iSHie.— Mr. M. Phdpe tdla us cf 

Amsrican industrial onterpriae in, India. — 
Mr. Tweedy writts on the CoM 'Btoroge 
of Furs and Fabilas.r-Bipt, limiasky. of 
FOris, disMUNMM the bodjf ribape of ^hee 
t»S infiuenMd by tho oA^ df water pres- 
pi».--Thosc of owr htoifon who own 
w# be intsbeStod in on 
on tiu fim adftastiBoiit of these 
~ r'ital^thfbaldiMIssand 

''SqwMiF '«r .Wtsr, to 

; in . fit JIf ■ . 


J your mind of J 
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^ethtoi. 
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le^'^htUTeMuracy. TtyJ 
Stoat It and gtt frM (opy of '1 
FELT A TARRANT MFC. CO, IWBN. Paulina 9t., CHICAGO. lU. 



r haJ a fatal acadint. 
t nin 48 hour* before 



RcproBonttMl In (jr«at Britain 

bVim 

Oarmany. Anstrta-Hungary and SewndtnaTian (JountrlaB by 
I/ildw Loffwe A Co , Hutton Stramo IT-W, Berlin. 


Incorporate^ 


Tsar PATENTS 
BUSINESS 
ARIZONA 


yORMtS IBL'KE-IAI 


Do you want GOOD information CHEAP 


VY/RTTE to US and we will refer you to a Scientific 
W American Supplement that will give you the very 
data you need ; when writing please state that 
]rou wish Supplement articles. 

Scientific American Supplement at^dee axe written by 
men who stand foremost in modem science and mdustry. 
9 Each Scientific American Supplement cosu only ten 
ft CO Inc* 1 1 ^ informatton it contains may save you 

^ hundrods of dollars. 


Ml 

NtwTork 


U BOikfaig. Act on this suggMtiaii. 


Chicago beach Hotel 

Summer's Most Ideal r'^T" ^ 






The Fanless Man 


Wears B.V. D 


others ply fans and mop faces, mum 


wearer of B V IJ is rea/(j/. In his Loose 
Kittinit B V D. Coat Cut Undershirt, Knee 

Length Drawers or Union Suit he is free from the irritating discomforts of 
summer heat 

B V D Underwear is made of light, durable woven materials, soft to the 
skin. Quality of fabrics, true-to-siae fit, careful workmanship and long wear are 
assured and insured by 


B V D Coat Cut Undenhirti 
and Knee Lenfftli Drawers, 50c, 
75(, Id UU and (l.SU tlie ipir- 


B V. D. Union Suits (Pat 
U. S A April JOth, 1907.) 
11.00, Id -50, S2.00, S3 00 and 
tS 00 the suit 


THE B. V. D. COMPANY. NEW YORK. 


I'hc SPECIAL ‘ 

KODAKS 

*They take what you want 
when you want it. 


■ Snap-Shots on cloudy days, snap-shots in 
limit shade — even in-door snap-shots vv'hen 
coBidirions arc right — all these are easily pos- 
sibH ^yk h the Special Kodaks. 

carry t li em vvhereyoii^\vd ; th 
so simple that you readily learn to use tl^n; 
they arc capable instruments, so efficient tMt 
they take what you want, when you wantH. 

IN I>l I AIL Kocirtk Aiiastl);m.ii lenvts, speed / 6j ConmAid 

exposures Rising .ind|||||3|MBj|ng^n^^niuii fur focusi^y^veriiible 
Made 

c.itlier bellows, heavily accurate in 


No lA Spei i.il Kod 
No 3 

No 3A “ 


2«x4Jg: inilirii, *50.00 
3«'x4!C '■ 52.00 

3Vx554 ‘‘ 65.00 


EAsSTMAN KODAK COMPANY. 


ROt'HKSTER, N. V., Th, Kv.Uk Citt, 



(CANADA] 

liK- luilmg Orillia and Gouchiclung, Mndcoka Lake* 

I ..Ira, of Bay*, Maganetawan Rhrar, Algoaquitt Natkmal Park 
Temagami, Gaorgian Bay, Kawartha Lake* 

Spend Your Summer Holidays at 
One of These DetightM ^iots 
Reached in Palatial Trains over Ae 

Grand Trunk Railway System 

Finest summer playirrounds in America. Good hotel accommodation*. 
The lover of outdoors will find here in abundance all thing* which make 
roughing it desirable. Select the locality that will afford you the greatest 
amount of enjoyment and send for fribt map 
folders, beautifully illustrated, describing these 
out-of-thc-ordinary resorts. All this recreation — 
paradise only one night away from the leading 
cities of the United States. Address: 

J. 0. MtDONALD. 0nt. I, 113 Vtt AUmi tmtt, CUt tm 

f. r Dwrai, i., *** Sm iA nx . Hnt r«f* Ckv A 

E. H BOrmON. 0»n I . ts$ WmMmlw S»tm», B-m f 

W. BOBINSOM. 0^ I.St7M> BmUkm. nthUnA I 


W. B. OAVa. 

Pm TrvtU Up . thmi 


The Scientific American 
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Prof. Elie Metchnikoff 


Tlie Most Distinguished of Living Bacteriologists and His Wf)rk 


HK followinp artU'le t« aUttrartnl from an rsmti 
L * “Matchniknff and ToMop" hii Mr Hun 

Itanhifatir, forrmtna one of » »crie.i of popular »fifnH/tc 
discanraea ooUected in book form under the title 
‘ScfeniH! From an Eanti Chair” (Methuen and Co.). 
The author enfov* a personal urt/uainlatu'c uHth Ptof. 
Uetehttikoff and, i» therefore, able to pivr firut hand 
information on a atudy of prolonpina human life, vrhieh 
htta recently aitractcA ^ride-npreoa otfetiUon.— E oitor. 1 

Tb«> nwogiiiUon of tbo derivation of uiuii from ani- 
mal tinceatora, and of the complete coDiraunlli^ of the 
structure and the chemical Hctlvit.v of the orgnnH of 
man with tiwee of the organa of anlniale, haa made the 
study of the' dlaeaaea of anlmnla a necwKiiry feature in 
the audemtandlng of the dlm>nNeN of man. The far- 
reachiuK prtncli>le of Darwin that the mechnniamH and 
prbceaaea obaerved lu the bmllew of plunta and of anl- 
mala (liicludliut man) iiiuat have Imh'ii mdcKied in the 
HlrugKlc for existence and iierjKinuliHl, bocause of their 
uUHty, led Metohnlkoir ti»| liitiulre wlmt Is the value or 
use of the pmews cnlUsl liitliiiuumtion ami of the “eal- 
liig corpuscies'* or "pIirK<k‘> tes" (so callwl by him) 
which wander from the blo(»d into Inftatiied tissues. 
This question had le<l lihn to ihe disco verj tliat Uie 
phagocytes engulf and destroy dlseaso-germs, and are 
the great |)rotectors of the uiilmal uud huinaii body 
against Iwcterla and others germs which enter cut and 
wounded surfaces, and would start disease were thert* 
not "tndammatluD,'’ wlildh Is nothing more nor leas 
than a nerve-regulated sfagnalloii of the olrculutlon of 
the blood at the woundpd siiot, and the conseiiuent 
arrival at this siait of thousands of "phaK<K:ytes,” 
which pass out of the stagnant blood through the walls 
of (tie fine blood-vessels, 'liiesc artnles of phagneytos 
IWM-eed t»> eat up and d«atn>y all the germs which fall 
on to the wonnd— from the air, from dirty 
HnrfHCiHt, and from tln> skin. The utility of 
Inflammation and Us gradual development, 
HCcordlng to linewiiiliui principles, In the ani- 
mal series, was shown oyer twenty years ago 
by Metchnikoir. His Imiwrtaiit work on "Im- 
muulty” and on InfeviVon and <in protection 
against gorm-causeti disease is thus seen to 
be one of the many flourishing and valuable 
branches of knowledge wbli'h have originated 
from Darwin's great cmieeption and his ex- 
ample In exiveiiment and liaiulry. 

Mctcbnlkofl' is now devoting all bis atten- 
tion to the iHisslblllty of prolonging buraau 
life. Tlve facts seem to show that If we ate 
and drank only what is best for us, niid 1«1 
lives rtqpilHted by reason and knowledge, w'e 
abould. nearly all, attain to eigliO' or even one 
hundred years of age, having healtliy minds 
and healthy botlles. We should die quietly 
and comfortably at the end, with much the 
same feeling of contentment in well-earned re- 
pose as that which hm now ervterlenci* In go- 
ing to Mlttep at the end of a< long and happy 
day of healthy exercise and activity. Metch- 
nikoff thinks that the cause of too early death 
may Ive ascertatued, and when aaeqrtalued 
avoided removed. In IflTO, in. a little book 
on "Comitaratlve Longovliy," I dlatlngulshod 
what we may call the ‘iHMMilble life” or “po- 
tential longevity,” of any given human being 
from bis or her “expectation” of life. Potential 
longevity has been well called our "lease” Of 
Ufa. It is probably not very different in dif- 
ferent races of men or ihillvldnals. and is 
ptwhably higher than King Xlavld thought, be- 
ing one hundred to one hundred and twenty 
yeMDs, an4 hot merely sevettlt .veara. We all, 
or hearty Wl. fall to loat oat our “loaae" owing 
to nieetdents. vlaieiioe. nsd avoidable, as 
w^ a« i^navnldatM, dhieaM; so that sevaBty 


By Sir Ray l,.ankester. K.C.B. and F.ll.S, 

>»>ars is named as our tenure when the lnjur> done to 
UH by unhealthy modes of life and by actual disoiiHe are 
considered as Inevitable. Metchnlkoff proiswes to dls 
cover and to avoid thisve conditions whlcli “wear down" 
uvvst of us and product' “senility” and "death" Itefore 
we have really run out our lease of life 
Human Is'lngg die most abundantly lu Ihe earliest 
years of life. Btatlstlcs show that at birth tin* chance 
or exiK>ctallon of life is only forty-five years, vvhlle at 
ten yours old ytm may exjiect to live tt> be slxly-one 
At thirty you have not a much lietter chance — yttu will 
probttbl}. If you are what is called a "ht'aUhy” life, 
die when you are sixty-five. But if you survive to be 
fifty, you may expect, if you have not any obvious dis- 
ease or sigiis of “break up.” another twenty jenrs, and 
will probably die at seveuly: surviving to sixty, .vou 
may exiiect. If you are what passes for "lieallhy,” to 
live to seventy-throe. Now. It is esiss'lall.v with regard 
to life after forty or fifty years of age that Metchnlkoff 
Is Interesled Those who hnw* survived the siH'Clnl 
dangers and dttflcultles of youtii. anil have arrived at 
iJtis mature age, ought to be able to realize nuich more 
fre<iueDtly than they do soroelbing like the full “U'ase 
v)f life." There seems to be no reason why tlvey sboutd 
not avoid the usual rapid “senile ebaugtsi" or wealpiess 
of old ago, and survive, as a few actuullv do, to some- 
tlilng like one hundred. The causes of “senile cluinge" 
and tlie way to defeat their oiierntion are what Metcli- 
nlk»)ff is studying. Hardening of the walls of the 
arteries set up by oeiialn avoidable disease coniraetetl 
in earlier life, and by the use of alcohol (not only to 
the degns' wifieh we call "drunkenuess,” but lo such 
u degns' ns lo make one de|>end on It as a "plek-nic- 
up") Is ail undoubted eiinw* of that weakness and lla- 
blllt.v to succumb to other diseases which Is so general 


and lie c 



after fifty years of nge The causes which produce 
liardened arteries can Ih> ii voided 
Anolber cause of senile ehHngi>s Is doclunsl bj Alclcli- 
iilkoff to arise from the continual iilisorpllon of poison- 
ous Kubstauces produced b> the decomisisltloii of par- 
tially dlgeHliHi food In the low'er liowel or liirgi* liites- 
Itnc This is at present the chief subject of Ills study. 
It Is to prevent the formation of ttiesi' poisons I but be 
lilts Intrisliiced the use of sour milk, iirapunsl with the 
lactic ferment. 

Metchnlkoff has made some very Interesting oxiiori- 
ments in progress with animals He uswl Hie large 
tropica’ frult-eutlng bats, or "rtyliig foxes ’ and also 
monkeys. Bats have a very slmrt luteslliie, and very 
few bacteria and of very few kinds an- to Is* found In 
Its contents On the other hand, there are ns many as 
thirty distinct kinds of Imetcilti priKliiclng put refac- 
tion or other cheniiciil change in the dlgi'stlvi' ennni of 
man — and their quantity is glguiitlc Tlicj iierviidc 
Ihe whole coiUenls of the iiuumii digestive canal b> 
millions. By proia-rl.v fei'ding the flying foves in his 
lalKinitor.v lu Paris, Melclinikoff act mill, v siicceeiliHl in 
getting rid of all bncterbi from tlielr (llgi>sllve canal, 
so that he obtiilmsi adult nmmiuiilluii iiutiuiils, not very 
remote froni man In their striiefure. fixid and internal 
chemistry, which are absoulelv free from the liitestiuiil 
parasitic bncterbi which he supposes lo cause poisoning 
uud senile ebunges In man It Is obvious, wllliont pur- 
suing the mulli*r into further dclall licic. Hint Mclcli- 
iilkoff Is In a )H)sition to test bis views ns lo Hie action 
of jiartleuliir kinds of biicterla— be has uiilmnis which 
are fret* from them. He can make an (•viteniuoiil. keep- 
ing some of Ills bats still fris* from liaclerla and caus- 
ing some to be largely Infected liy I Ins oi Hial kind, 
compare the result In legnid lo tin* in'ivltti 
and chemical coiidiHon of Hic animals So. 
ttHi, the patients from whom Hie lower liiles- 
line has lss>n removed, may very proltiiblv fur- 
nish him (through tils usslsuiiit wlio remains 
111 London) wltli Iniportniii facts for compari- 
son w'tlh the Condition of ]s>rsoiis who have 
not tits'll deprlvtsl of this part of the dlgt'sHve 
apiwralns 

I have given this skt'icli of what my friend 
Is doing, 111 order lo fiinii.sh some notion of 
the kind of Inv esHgatlon which he pvirsues. 
He does not exiKfl lo evtciid the ‘'Ituse’’ of 
liunmn life, lint by aHts'rtniiiing in u detlnlle 
seleiilliic win Hie true nilcs of liiieriml and 
external "hyglt'iic" lu* dts's hois' to give mini- 
kind an lucrensed "evpis-tnllon" of life, in 
fad, to enable a va.stly larger iiuinber of men 
and women to enjoy thai lease lo the full, 
and lo die without dtsiippoiiitmeiit and regret, 
even with contentment and pleasure, at tlu> 
oud of It. 

Metchnlkoff was In Uussln in the spring of 
inoi), and Miituil a day wdlli Tolstoi They 
were “feted" and phologni|ihis1 togt'thcr. Hie 
greatest artist and the gii'atost scienlisl of 
Kuaala. Tolstoi Is SI years of age He took 
Metchnlkoff out uloni' fm a drive in his pony- 
cart BO ns to talk with him w'lthout liilcrrup- 
thm, "What do you Hiliik of life''" was the 
first questkm he nskwl, and one wlileli it took 
my friend some time to answer In regard l<t 
vogeUiriaiitsm the two givat men did not 
agree. When Metchnlkoff din-larcd thal ilicrc 
was less eruelly on man's part In killing wild 
animals to eat tliein than in leaving Hiem to 
die by the tooth and claw of pnslaceoiis nin- 
malB or from starvation, Tokstoi observed Hint 
that was urgiimenl and reason, and tliat he 
imld no ntteiillon to them : he only guUh'd him 
self (he said) by senttmenl. which he felt 
sure told him what was good aud right 1 
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Hw Dwth of Melrin Vaidmii 


which hu outied evlniioa is Europe to Ik pntaot/ nk mil .dlh^ 
oomnuMidiof position, WOtil 4]w ikefMi 

bit 'fitrfit Jwd' dtow kkt 

lie Dwth of Melrin Vaidimi ^ eye. ib« 

TwiuMn 1* hrir to, did il-'lMik'llMW 

E have epokcn romewhat eUhly of the ^ tf' 'mSSSSS 


W E have spoken somewhat eUhly of the mndem profotoion ti' ' 

"Conquest of the Air.” Until the pfame hee eduoete, in a itord, the doeitW W , 
become teite. pnd savors of {latitude. Yet yentj<a, j, ^ watohwoid aw 

almost daily we we reminded only too fowhly that p„„ntion of the conditions UndW «bi^ MY bbo* 
the air is not yet conquered, that the IwttJe with the prevootioB of the *^a«4uZL. . ^ < 

dement is still beln«w^, and is rlai^ i ti M ^ tj, htoed. Not tW^t the' 

toll of human life. We ^ow with mtcrert and pride of men who could ill be sp«»d mM tm 

the recor^ ttet «w newly mtabH^ed alrnom every ^ ^ 

w^k in the fld^ "bject themrelros to the stidga of baetkkSi^ 

VTuuTJL. ™ to prove that not the eZSoSl 
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belongs to l«t week. On Tuesday. July tod. Melvin ^ ^ ddmtatiOBS oF 

Vaniman, with his crew of four men, met their death g^^ns but the nWnral inoeulatliur nneJIm of fJui 
as the result of an explodon aboard the "Akron." the U thl Lj 

airship on which Vaniman hoped to cross the AUaatin; mlm«mjw An t i '*^****®'’* a)"”w 

on the previous day Mtoi Quimby and Mr. Willard !S!Lv 

vere dashed to death from a monopLe. ”* ^ 

When we read the roll of victims that the air has Within the $ iv,j •* *». v., 

claimed, or the aooount of the faeroio manner in which * , nh„^u ° i!* T*# 

the men aboard the "Titonic" met their death, for fltW to be heed of a Boart 

a moment some of us may fed our sdentifle creed ^ ““ 

shaken. What of the principle of the survival oTtoo ” 

fittest? Is it not the breve and darinir, the heroes, that <5«daaUy. 

are lading swept away. wWle their less entc^mr or oivilieation. the sanitary 


Thi ptiipnM of ihi> journal u to rrcord acru- are lieing swept away. wWle their less enterprising or ^1." oivmreaon, t 

rtilfhi. itmplii, and inifTrttingly, the world'* more timid fellows are preserved in the safety of com- m, S* • i tnu^ 

yuiqti’ks in urteniifir knowledge and industrial inon everyday life? Are the breve, therefore, to bo It * j beings 

>^'/nrrrmn,t elassed among the “unfit," to be weeded out in the 

pro^oftime? The answer* not far to w»k. Some 

No Contest for the Gould-Scientific American that the oommimity may nggrin- ^ 2^ 

p. benefit Just how this benefit arises we may not always ,7° “« Ii 

f , be able to see in any one specifle instance. But can 4 «>f h*^UK. y 

IK (lie time Mr K.fwin (lould's Kenermis doubt that the nation which harbors such oharacters □ ! . ! 

olTer (if »iri,0(K) for a safe, multi-motor, H>iiig as Vaniman, or whose men stand up under the test 

macliiiie has failed to moot with anv offoctivo of death as did the passengers of the “Titanic.” wiU “ their existence hy gradi 


)lf dll' Hi'i'iiml time Mr Kilwin (lould's genermis 
olTor of 91, 'i, 000 for a safe, multi-motor, H>mg 
machiiio has failed to moot with anv oflfoi'tivo 
ri'spiiiiso Tlio Contest ('ommitteo was present at the 
held uf die Hempstead Plains Aviation ('iirapany, 
a Inch had Iwi'n kmdlv placed at their distsisal for 
Jidv Uh, and .as none of the entrants hud a machine 
on till' grounds, the Committee had to go through the 
foniialitv of deelarmg that there was no contest Mr 
(loidd does riel foi'l justiliod in making a further oxlen- 
sKin of lime, and the pnae is now definitelv withdrawn 
Of die eli'Miii enl rants, onlv thm> or four scorn to 
have made anv serious effort to hiidd a machmi that 
would eomjil.v with the eondiiions One of these, a 
hipliine, built liv (he Hiirgeas-tturtis (tompanv for 
Howard dill, wnis completed, tested in flight and ready 
hi stilt), and we great, Iv regret that the mcritonous 
attempt of (his voiing and promising aviator should 
hav(i heeii frustrated by (lie failure of anv other entrant 
to have Ins miiehme ready for the contest 
Ho fur Hs the other rntriints are nmoernod, the 
SciKNiiKic Amkiiican IS Ilf tile opinion that the failure 
of the few tliat made all effort to build machines was 
due, not, to liM'k of iiitotost in the eoinpetition, but 
mtliep (j) (he want of adequate means and facilities. 
Hill what IS to be said of the indiffereni'o of the various 
aeroplane eimslrueliun eiimtianieH outside of the Rut^ 
gess-Ciirtis, will), having lioth the lu'Poiilanes and the 


the pubHo hekth expert trein^ to cope not with thd 
ilia of individual human bclnga but with iqtidenioa 
that devaatate whole oommunJtiea, is earning to the 
front. Sueh is the need for tboso men that onr toeh wiwti 
institutions are now offering oounes in sanitary engi- 
neering. To the Massachusetts Institute of Teefanology 
belongs the credit of having, years ago, established 
the first of these under tiio guidance of Prof, W. T, 
Sedgwick. Other institutions soon followed. They have 
all justified their existence by graduating many students, 


rtarry off the victory in the battle of nations, whether ““d successfully engaged in public health 

in actual warfare or in the mduatrial oontest of peace? 

Huch a nation is "fit," beeauso it numlim in iU popu- oomniunity will be intrusted not to a graduate 

lation men who risk their life in the cause of the ad- P"blio J»e«Jth expert, 

vannement of arts and knowledge, or who saorifloe it * . ^ , 

unflinchingly for tho sake of high principles IdlMCy and Mortb 

Vaniman, like many an inventor laifore him, died HIEF SUROBON PICXltlB. of the Seine Luua- 

a victim to his own theories; and his sudden taking ■ tic Aa.vlum, Is reported to have addreaaed the 

off is rendered tho more pitiful by the fact that his Academy of Medicine In Pari* on tho operative 

theory was correct, and had he only waited for the treatment of forms of insanity arising out of apprecla- 

complction of lus now “wire-oioth” mai'liine, bo might ble lesions, such as abscesses and tumors of the brain 


have escaped disaster. 


r out of such affections of .other 


In seeking to oonstruot a dingiblo of oonstaot dis- organs, remediable by oiieratlon, ns nuiy affect cerebra- 

placement, with a shell of sulBoent strength to with- Hon through extension of their toxic products In the 

stand the inoroaso of pressure due to rise of temperature, lymph and blood channels. Pnqnestlonalily such sur- 

he was treading the one road— at least so wo judge — gery may prove effective; the like work of other sur- 

along which development of tho dirigible must pro- Boons has proved so, In some Idiots, moreover, mental 

ceod, if It is to become a really practical machine. rcgonenitlon seemingly uilrsciilous has come after thy- 

Lot no one make tho mistake of placing this man rold trunsplautatlon. or after the medical admlnUtra- 

among tho more droamore. Ho was practioal, clear- tlou of the thyroid extract of the sheep, 

sighted, and logical. Hia conception of a constant- Here there Is no occasion for skepticism. One does 
displaoeracnt n^hino was based U|»on sound theory not. however, altogether follow those who claim 

practical oxperienoo, gained in his earlier work. gery to be efficient In tho cure of human Imraori 

His coniparisou, in eonvorsation with the wntor, A brain tumor Is a tenglble. material thlna; bu 


iI*'i)lk)iN'**3ri?t *■***’ “P**"”™* drifting lialloon, with its steady loss Immorality (or Is It 

' . * ,*'**7. ^ *^**P '• kunohed with tho certainty metapbysleal, so coi 


of gas, to a ship that is launched with tho oertainty 
that it is leaking so badly that it will soon go to the 


gery to be efficient in tho cure of human Immorality. 
A brain tumor Is a tangible, material thing; but an 
Immorality (or Is It an uu-morallty?) U an entity so 
metophysleal. so couditloneil uisin the will, that it 
were dlfllcnlt to see how surgery can be offecHve in 


u' concliieon tliat tliey are more 
■'I'oipl.h at flying intwln than they 
lent of the art itsoK for it., own 
mdilion to exist in that very 
irlli to the first practioablo oeru- 

ert that the eonditions imposed 
' too onerous Certaiulv they 
for while our aeroplane builders 
tnanv has shown us the way in 
Tho (light of Hirth with a pas- 
,o Herlin in a two-rnotor. two- 
al a reputed average speed of 
iH u f,,at fur more diflieult, surely, 
rider the eondlllous of the (lould- 


bottom, wT»s quite to the point. "A ship is water- the premises. And yet It Is worthy of reflection that 


tight and rigid, and my airship must be reasonably 
rigid and gastight," he said. 

Vaniman has left behind him in his wire-cloth fabric 


in any prison one sees lulcnicephallcs, scaphocephalies 
and other unfortunates so lairu with anatomical stig- 
mata that tlielr moral sense Is blunted or perverted. 


a material which may yet prove to be the solution Such are unable to feel responsible for whatever un- 
of a hitherto problem. The failure of hie Uwful acts they have committed; the Insane asylum, 

WAtLicflr nihhnr<..Alnf.h fA.Kri9« frt atrerti4 fliA ... ^ 


weaker nibbereoloth fabric to stand the tangeotud stress 
proves only that in this pmiiicular case it was une4u«l 


)t the prison, should be their place of ronflnement. 
The aifliculty Is that one cannot always see clearly 


nniVTf ^ “P*™*'"* '“-Pon-'We wickedness from acU 

I, a *“’**®fi ^ mvestigation ap,jngt the public peace which have their origin In 

which ^ b^n open^ by Vanjmsn will be followed perversities of the psychic apparatus. The dlffloulty 

Lte^t ^ meritorious would be largely cleared up If deflnltlons of mind and 

^ ' morality acceptable to everybody could be formulated. 

'*'® **** scientist morality Is the crystallization of natu- 
UOClore.or ttrUizatioil „1 law, a dcfloltlon that might help to some very fair 

R ead tho terse yet masterful account that conclnslons. 

Thucydides gives of the "Black Death " a Many humanitarians now bold extreme views as to 


Thucydides gives of the "Black Death,” a Many humanitarians now bold extreme views as to 
L jL^aoourge whioh, desfate their romarkable o'ivlli- IrresponslblHty for criminal aots— views which, 1/ g»n- 
planc which, just zation, the ancient peoples clustered in Houtheastern accppti^, would surely Imperil the social struc- 

for coMNiilcration, Europe and Asia Minor ware unable to eombat, or ^ Indeed become very difficult, to iwch ex- 

of >(afctv The jieruse Pepys’ desoription of the terrible ravages of' the *>«“>• has the pendulnm now swnng, te convict those 

'neno who liavo (Iroat Pla^e in Ijondon, and the thought strikes home committed tho most belnons erltnes. Be- 

few wci'ks should that the gregarious instinct of man cannot be satisfied ^ tendency to make prisons so comfort- 

' of .a iiractu ahU) without paying a tragic tidl. The diseases of perilous *• pusaled why those against whom In- 

oimhh safe -and occupations, the aonidenta du« to unproteoted machinery, ^t*^*"*^ bave flnally been secured, do not Immediately 
rate motors and the ills obviously naused by poor ventilation, all theoe **“*'‘‘ luxurious Institutions, Instead of wasting so 
III roHcrvo, must can be avoided by the ingenuity of the arohitect and the *•«* Jurymen, and so much of the pub- 

hich w now with- engineer. But the posts that have decimated even a rural *** *wd<l** h» proceedings which so rarely end «<>«' 

ilv offer made for population are not prevented in any obvious way. vtetlon. There Is, moreover, constant agitation tor tho 


tit normally in roHcrvo, mnsi 
The pnz(' which w now with 
1' first and onlv offer made fni 
oUjocI was to protect the hf( 
idor the new art reaNoiiahlv 


11c funds, In proceedings which so rarely end to cost- 
vtetlon. There Is, moreover, constant agitation tor tho 


'cnerosity, to say nothing of the » 

iffertHl hy "crtoin i,„„iiiig papers, has lion as painstaking »nd self- iaorifliting as the lessan^es neverthetesa, by the exercise of a Utile ^sldetoto 

implaiiit of the aviators that ihev do that have given us the wonderful antitoxins and sera .pntlenoe, yield to deep breathing, Or the rest'i n ttlli or 

1 this country, the flnoaoial assistanue by whioh wo onre tyidiold lever, diphtheria, pnouino- tim hot air olfam^ And Hie Uki^ 


Their origin is hidden in wells that apparently yjeld eubstitatlon of trepanning tor hanging, of optometry 
only pure water, in the bitee of inseots apparently trial by Jury; such depravity so may not be eradi- 
harmless. They are, in truth, dJseoem of oivilisation. i*y dentist, or by the nose and throat spwtial- 

which require for their erodiaation Sdentifio investigoc tot, or by the adjustment of proper spectacle^, tfifhy 
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Cmuptd^, wBoted wve»l thousand feet 
•b 9 V»«tk level, engiiMi did not give the power ex* 
pf »i * d i A"d it VM eonoluded that the toes waa due to the 
altitude of the station. Upon investigation of the tbeo* 
i^oai end pmotieal oonaiderationa involved, it wm 
that, there k U lou of about 1 per cent of the indt- 
eated bar*e*power for ecwh 1,000 feet of increase in eleva, 
tion. eAwt with a low ratio of compression is 
slightly less t*»»” with a high degree of compression. 

The Power of an Air Brake. — Some idea of the power 
ot aniur brake may be gained from the following facts: 
It take* a powerful locomotive drawing a train of ten 
passenger oars a distance of about five miles to reach a 
owed of sixty miles per hour on a straight and level 
track. The brakes will stop the same train from a speed 
of sixty miles per hour in 700 feet. Roughly, it may be 
stated, says Sdvnee Contpecttu, that a train may lie 
stopped by the brakes in about 3 per eent of the 
distance that must be covered tc give it its speed. 

Aiitl*"BBggage<Smasber** Mate. — Wo have reoeived 
from the Pennsylvania Railroad Company drawings of 
an interesting and, we are told, very suooessfiil cushion for 
unloading baggage from trucks in baggage rooms. The 
mats, which are 2214 Inohee wide by 4 feet 4 inches long, 
arc made of four strips of hard wood, 4 inches wide hy 4 
feet 4 inches long, across which are nailed 24 pieeeH of 
scrap air-brake hose. We are informed that the mat does 
its work admirably, of which fact no doubt the proapeo- 
tive railroad traveler will lake due notice and oomfort. 

tRtttkng Panama Canal Plant. — We have received 
from Mr. Frank Vanmeter, of Canton, Hi., a suggestion 
that a pert of the dredging and excavating plant at the 
Panama canal might he shipped, when the canal is com- 
pleted, to the Mississippi Valley, and there used by the 
Government in re-building and enlarging the present 
levee system. It is suggested that the excess material 
dredged from the river might be utilized in filling up a 
part of the adjacent low-lying lands, and that this would 
at once serve the double purpose of increasing the lliKid 
capacity of the river and recovering land which is now 
subject to flooding. 

Elaetrlfying a Canadian Steam Railroad. — An im- 
portant work of oteotrifleation is being done on a saction 
of the Rossland Division of the Canadian Paoiflo Rail- 
way, in British Columbia, extending from Rossland to 
Caatlegar Junction. The Rossland Division is 2U.3 miles 
in length, and if the sidings and tracks m the yard are 
included, the total length of track to be clentrifled is 43 
miles. Current at 60,(K)1) volts will be received fMtn the 
West Kootenay Power and Light Company, and the 
hauling will be done by four 75-ton elootrio locomotives. 
It is yet to Ihi determined whether alternating current at 
6,000 volts, or direct current at 2,400 volts, will lie em- 
ployed. 

The World's Largest Building.— The first day of July 
the topmost piooe of steel work was nvr)t.od in place on 
the Woolworth Building in New York. This struoturo 
is notable as being the loftiest building devoted to busi- 
ness purposes in tbe world. From tiie sidewalk to the 
top of the cupola is 760 feet, which is .'iO feet more than 
tbe height of the Metropolitan Building in this city, and 
138 feet more than the height of the Singer Building 
tower, also in Now York. The building noiitsins fifty- 
five stories in the tower. It is of the slaudard st^ 
colunut and floor beam oonstniotion; Imt in order to 
take care of the enormous dead load and the great wind 
load, the columns are neoeasarily of unprecoilented siae. 

The Inner Strnetnre of Metal.— J. Alfred Ewing, in 
delivering tbe May lecture of tbe Institute of Metals, 
drew attention to the fact that when it was desired to 
examine a metal mioroscopioally, the first stop taken was 
to poUsh tbe seetion. As Dr. Beilby had shown in the 
previous May Iseture, this polishing seriously affected 
the oonstitution of the surface, making it quite different 
from that of tbe motal helow. It produced an amor- 
phous layer, distinct in constitution from the crystalline 
structure, which became apparent when this layer was 
removed. Thia g^oval waa commonly effected by a 
light oheraical attack, tbe metal being etched by a weak 
acid. It oould also bo done by heating the specimen and 
subliming away or evaporating off tbe amorphous phase. 

Cap* Oed Cnnal Projnrota.— When the delegates of the 
recent International Navlgatipn Congress visited Capo 
Cod, they were assured that this work would be opened 
to tiafflb during the winter of 1913, or at the latest in tbe 
spring of 1914. Tbe canal will provide a 2S-fiM>t depth 
bom BamstaUe Bay to the 30-f<Kit depth in Buaaiuds 
Bay, a dktaaoe of 12 H miles. The minimum width on 
the bottom will be 200 feet. The eanal will enable ships - 
to avedd the dnogers of the stormy outside passage cround 
Cape Cod, and it will dtortoa the diatanoe from Boston 
for aliliiw pisaaiDg through Long Island Bound by 06 milea 
Fifty tboutaad vessels of a total tonnage of 25JXN),000 
apdoAirylnc fi00,000 passengers pass around Cape OoH 
every yw, gnd the majority of this trafflo, it is wpeoted, 
wiB sedc tto tiiortar and inose akeltared rmito. 


Ebetrieity 

Condenaera on Lighting Clrcufta.— The use of condens- 
ers to obtain better economy and power faetor on the 
circuits of iow-voltage lamps has been rendered posaiblo 
by improvements in the manufacture of tinfoil and 
paraffined paper condensers. By iniinersing the con- 
denser ndl in melted paraffliie after vacuum impregna- 
tion, and subjecting the pontffino to high nieohanioal 
pressure during cooling, thorough durttl>ililv,and eflieien- 
cies up to 99 per cent at full load, are readily obtained. 

Street Cleaning by Electricity. — In several Oernmn 
eities street washing macliines driven and operated liy 
storage battenes are in iqieration The maehine em- 
ployed is a til'^ton vehicle equip|H>d with a 4()-<*ell bat- 
tery giving 200 ampere-hours at the 6-hour disohargo 
rate, with traveling speeds of 4, 6 and 9 miles per hour. 
It carries a heavy tank of water, brushes, and rotating 
rubber serapers. There are 24 of tliese macliineK at 
work in Berlin at present, with six speeial chargimr sta- 
tions, and eaoh machine covers 18 to 26 miles per day 
and costs less to operate than a horse-<lrawn miu-liino. 

A New Light-weight Storage Battery. — -The present 
capacity of lead-piate stonige battenes eaiiablo of with- 
standing the shocks of ordinary moehanieal usagi' lo 
wluoh they are subjected m aiitomobilos, electric oars, 
and railroad trains is stated to be 3U to 36 watt-hours 
per kilogrammo of battery. The prineqial of the Royal 
Teebtiical College, Copenhagen, has annouiieefl the in- 
vention of a lead-alloy storage battery the plal<>s of wliieli 
are extremely porous so as to inorease the ai'tive surface 
in eon toot with the electrolyte At a dieeharge current 
density of about 0.005 amix'res per stiuore o<‘ntiinoU<r, 
which is the normal for ordinary train-lighting cells, and 
an ampere-hour effloiency of 91 per cent, the capacity of 
the plate of the new battery is stated to lie 4}^ .i times 
that of the ordinary battery jilate. 

CrystalUntlon of Metal Lamp Pllamente.— It is well 
known that the metal filaments of modern ineandewnt 
lamps lieoome more fragile after use A recent invesliga- 
tion of the changes set up m metalho filaments hv use, 
including a miorophotngraphic stmly of both "drawn- 
wire” and "extruded’’ filaments, has proved tliat the 
continued high temperature at wliinh the fllanienis are 
run causes the metal to crystallize. The coars<> crystals 
wluoh ultimately mean breakage of the filament are 
built up by accretion upon the fln<> orysfals in the original 
structure of tbe metal Drawn-wiro ttlameots, having a 
finer imtial crystallization, are strougor at first, but show 
no advantage over the extruded fllamonts after teith have 
benome orystallised. 

Electric Ugktiag for the British Honae of Com morns. — 

The eleetno lighting which it is proposeil to substitute 
for gas in the debating chamber of the House of Com- 
mons IS to consist of groups of three metal filament lamps 
inclosf'd in a holopbann glolio and placed ever a Htfuare 
pane of amber tinted glass. This provides three thick- 
nesses of glass, which are depended U|a)n to eut off ultra- 
violet rays Uniformity of illumination is to Is* (M>eunsl 
hy the distierstng effect of the glolies. The amount of 
iUimiiiiation on the benches, now obtained liy gan light- 
ing, IS four-fifths of a candlu-fcsit, and the same amount 
or more can be obtained by the electric light — one candle- 
foot being usually oonJIderud retpiisite fur reading pur- 
poses. 

Detecting (he Proximity of Iceberge.— A Canadian 
physicist has devised a miorothermonu-tur for detecting 
the proximity of ioc at sea by observing the temperature 
effects in the water currents around the mass of melting 
ice. The Instrument for this purpose is inolesed m on 
iron cylinder, arranged to he siilimergtMl alKiiit five foot 
below the turfaoe of Hki water and is conuMited by cable 
to an elootneal registering and recording device on deck. 
This sensitive apparatus registers temperature varia- 
tions othurwiiH' entirely overlookiM], and indicaM>s the 
presence of an ieelierg at a distance of half a mile Tbe 
character of the temiierature clianges and the rate at 
which the changes take place are found to lie rnort> sig- 
nificant for determining the presence of ioe than the 
temperatures themseives. 

AdvaotagM of Electric Locomotives. — A reoent paiicr 
on eiectrio looMnotives for the handhng of freight m rail- 
road yards and in mining brought out clearly certain 
advantagM over steam locomotives apart from tbe 
elimination of fire and smoke and the diflorenoe in fuel 
efficiency of the central station boiler and engine and 
the (smaller) looomotive boilm* and engine. The uleotrio 
locomotive can be relied upon, as long as the lino voltage 
is maintained, to develop its full power at any time, 
being independent of the etato of a Isiiler, the skill of a 
fireman, or the quality of fuel. The Iraok adhesion is 
better — aomoUmes as much as 20 per eent bettor — be- 
cause the torque of the driving wheels is uniform through- 
out eaoh revoluti&n, and titere is not the same tondenny 
to slip when starting under load as in the stoara locomo- 
tive. The traotliHi can be increased iiidefiuitely by sand- 
ing tbe nih, since tbe electric locomotive can draw power 
indefinitely from the line. No time is lost on the road for 
coaling, watering, boiler tending, or waiting for steam 
pressure to rise. 


(Science 

Dr. de Qnervaln’e Trans-Creonland Expedition is now 

nn d"*- way, the party having sailed from Copenhagen for 
the west coast of Greenland the end of Apnl. 

Tenth Internstional Geographic Congress.—Tbis 
much-postponed meeting is, a/worrling to the liiU'Xt 
announcement, to be held in Romo ni the week beginning 
March 27th. 1913. 

A Dry Month in England. -During April, 1912, the 
total raiiifal' rcgistiwd at (Irccnwidi oliMTiatorj was 
only 0 02 iiicli. This is the drirsl month rivonicd at that 
observatory, at any punod of tin. year, for 100 \ oars. 

Dr. S. Rona, late vico-diriw-tor of llio Mctf'oroiogical 
and Moguotic Institiiio of Hungary (llio national weather 
service of the country), has lieen appmnteil direclor of 
that instil II tion. 

ExplDratiuns In Ireland.— A reiimrkiible '.enes of ex- 
plorations was earned out inleelaiid during the venr- 1‘UO 
andlOII by a Swiss traveler, llerni Sloll, w ho cm ired a 
distanen of over .‘i.tKXJ kilometers (ujiward of .t, lOt) nnles) 
in the course of the (wo years 

Finger Prints in Banks. (Jerman banks, aeeorditig to 
newspaper dispatehes, have begun to introdnee the linger 
print as a mark of identifieatioii on elusiks The met hod 
IS already in use in the United States 

Climatic Statistics of the British Isles -A joint eom- 
miltee eomprismg (wo representatnes of Die Meteoro- 
logical Office and two of the llovii) Meli'orologuuil Society 
is planning the piililieation by these two organi/.aiioiis of 
a eolli^lion of eliinutie normals fin the Hritisli Isles. 
Barometric pressure nnd wind direetioii will be tirsl d< iilt 
with. 

Designs for the Australian Cspltsl. According lo 
press (lespatelies the first pn/.e in the eom|)e|ilion for 
designs for the new seat of governnient of Australia, \ 1 / , 
£l,7A0 {!|K,51(i), has been awarded to Waller Biirley 
(Irifiin of Chicago, the seeoml to Uliel Saar of Hel- 

singfors, Finland, and the third to Alfred Agaehe of 
Pans As dt'Oided three years ago, after long dmeiissiou, 
tbe new capital eilv is to lie limit in the Yiiss-Canberra 
distnot of New South Wales 

Another Attempt to Scale Mt. McKinley.- The Bul- 
letin of the Ameneun Geograpliieal Society n'ports that 
the exp<>(iition to Ml McKinley winch left Fairbanks, 
Alaska, on February .11 h, fitted out by a newspaper of 
that town to nttenipt the ascent of the niountnin, re- 
turned unsuccessful on April lOlli An eleyiition of 
10,00(1 feet was reuehed on (he north side of (he moun- 
tain east of Peter (ilaeiiT, where lireeipitous lee cliffs 
preyented furtlier progrchh 

The Harbor of Colombo. In lS7.‘i the Into King Kd- 
ward VII, then Prince of Wales, hud the first block ol the 
houlliwest breakwater of the iiarbor ol Colomho, ( eyhill. 
ITior to that tune the harbor had lieen an open road- 
stead, e\|Mised to (he full vioieliee of the nionsoons On 
May Isl of the present year the (loyernor of Ceylon, Sir 
Henry MeCnIluin, laid the final stone iti an e.Menskin of 
the southwest lireakwatcr, lliiis completing the eoti- 
stnietion of one of the finesl artificial harbors in the 
world, which is a siiimrc mile in area and capulde of ac- 
oumitnidating dO to ,j() vessels of over 12, (XX) Ions Tlic' 
total cost of construction has anmunUnl lo aliout Id.'i,- 
aiti.tXX) 

Banana Flour. — Banana flour sp(>eially prepared ns a 
tome food is making It sappearance III Pans under Hie name 
of Banandine. It is to be remarked that within a recent 
period tins fruit was but littJe used 111 Franee, ami even 
now its eonsiimplioii is limited However, measures are 
being taken to inerease (he importation, and it is said 
that 70 vessels were reeentlv filled up for bringing the 
fruit bi ICiirope. Banana flour has a nnieli inoro extended 
use 111 England than on the eonlinent, but efforts are now 
made to mtroduee it m Franee owing to ils great nntri- 
tioUH value. The hananfiine is a preparation made (or 
convomont use, and it eontains 00 |kt eent of lianara 
flour, this being put through a sterilizing iiroeesg at the 
proper heat 

A Rubber Substitute from Sea Fish.— A press stnte- 
monl forwar<led by Consul Frank W Mahin of Anuter- 
dam, tells of a faetory established iit Ymmden at the 
mouth of the North Sea Canal in HnliamI to produce a 
substitute for rubber, and it is reported Hint Hie company 
operating the faetory has sneeoi'ded in producing a sub- 
stance having the qualities of rubber and some special 
advantagef "ver the genuine W'lnle die jiroeess is 11 
secret tbo pnncipal ingredient is said to lie fresh sen fish, 
which are brought to Vimnden in yast quantities Ity Hie 
Dutoh fishing fleets Aenording to report Ui to 10 pt r 
cent of natural rubber is odded to tlie fish, and (he result 
is a substance as flexible and elastic as ruhlwr, but imu li 
ohoap«ir— about os 1 2o to 8 in price, eomiiansi wilb real 
rubber. The low priee of this iiroduel will be eniised 
partly by the hy-prodiicts wlmdi iir*> possible, for 11 is 
said that much albumen will be made from tbe fish and 
that half of the factory is arranged for the mumifacinre of 
fertilizer. 
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A t th« liwid of thin artiolc i8 h pirtiire ot 
llio ditpoMil bv (himpiriK at 

sea, nut a sanitarv »»v, fiiit at tlie oaino 
time in use bv some of I, lie larifc Anierioan 
cities. The nvimber of ruIIh inav serve as 
a measurtf of the enoriuoua quuntily of 
refuse, portions of which are almost oer- 
tain to be Htrarideil on neinlibonnit lieaehea, 
If the entire year’s refuse of New York 
city could be gathered to|(ether. the ri'sull- 
ioe mass would equal in loliinie a eulai 
about one eiRhlh of a mile on an «idRe. 
This gurprisiuR volume is over three times 
that of the Rreal pyramid of (ilnzeb, and 
would accommodate one hundred and 
forty WashiiiRton monuments with ease. 
Looked at from another standpoint, the 
Weight of this refuse would equal that of 
ninety such ships as the “Titanic ” When it 
IB remembered that this volume diH's not 
include sewage or other liquids, but onl} 
the dry, or relatively dry, parts of the city's 
wastes, It IS evident that the problem of 
refuse disposal is one of the first magnitude, 
eoJling fur great engineering skill and th(‘ 
cxpeniliture of large sums of money 
The matenal is burdensome not only on 
account of its great bulk, but liecause of i(h 
extremely heterogeneous nature In agri- 
cultural districts the matter is relatively 
simple: garbage is fed to the stock, ohl 
fuiper and other combustible material are 
quickly burned, and the iinbumahle rul> 
bisli goes to on unolijeotionable dump heap. 
In the eity, however, matters are much 
more complex. Ashes here become an im- 
portant factor in the disposal problem, 
forming on© half of the entire refuse to 
volume and two thirds by weight. Stroi't 
sweepings, containing much horse manure 
and ordinary dirt m various guises, must 
also bo eared for The diversiiled nature of 
the city’s industries and oecupntions is, of 
course, what operates to make tlie refuse 
so extremely heterogeneous, Almost any 
conceivable object, ranging from orange 
peel to bicycles, and from mattresses to 
dead animals, may appear In attacking 
the problem, however, four general classes 
of refuse are rt'cognwed. garVioge, ashes, 
rubbish, and street sweepings Special 
wastes— as from slaughter houses— will lx. 
encountered, but the mam phases of the 
problem are indicated under the above 
headings Disposal may Im said to have a 
two-fold object: to dispose of the material 
without nuisance or injurj' to health, and 
to attain this end at the minimum expense. 
Methods of Collecting Garbage. 

Any comprehensive plan for complete 
disposal must take cognisance of the meth- 
ods of onlleotion. If separate treatment is 
to be given to garbage and rubbish, it will 



Garbage, ashee, aweepiaga, when collected In the Borosgh of Rtehmood (Neir 
York) are thrown into a refuse destructor, where it is bomt into eliaker. 
This clinker enn be utilised in the same manner aa broken stone In eonerete 
construction. 
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be advantageous to have the bouo^Qldw 
put the two in separate reoeptaoles, nod 
separate systems of oarting will also be 
indicated. If, on the other hand, the gar- 
bage andtefuseare to be treated together, aa 
they are in England, there will be no ad- 
vantage in separation by the hou seholder or 
in any separate systems of oolJootion. The 
moans of collection and disposal at present 
m vogue are edmost as varied as the char- 
acter of the material itself. There are dif- 
lerent methods for each of our classes of 
refuse, aud from these a v'ery large number 
of plans for complete disposal may be de- 
vised. The determination of the best 
combination of methods for a given com- 
munity is a matter of very considerable 
difficulty, and cells for special knowledge 
and engineering skill. It is sufficient here 
merely to note the intesv-relations of dis- 
posal and collection, schemes, and to pass 
on to a consideration of the principal meth- 
ods in vogue in treating each of our four 
sub-divisions of refuse. 

Let us oonsider first the disposal of gat- 
bage. In small communities the garbage 
is often sold or given to the farmers, an 
arrangement satisfaetory in many oases 
from the standpoints of sanitation and cost. 
Again, it may be plowed into the ground, 
although this is now rarely practised. In 
larger communities collection and disposal 
to farmers is inoreasinfdy difficult, and this 
method beoomes impraotioable. Recourse 
is sometimes had in this case to mere dump- 
ing, either on land or water. The practice 
of dumping garbage on land is one that 
cannot be defended from aesthetic or sani- 
tary standpoints. The dumps become ill- 
smelling eyesores, and are ideal places for 
breeding of flies. Damping in water may 
be attended by setloue nuisanoe arising 
from material drifting back onto the shoree, 
and, like land dumping, is at best a prollt- 
Ipss tpterpriae. Virhen the oomnumity is ot 
suBl^nt siae, say someting like a hundred 
thouanod population, these {Kimitive meth- 
ods muy be dieoarded and more srieutiflo 
ones— attaining more perfect diqmsal, and 
eemetbuee capable o( actual profit— may 
be adopted. These are methods of reduc- 
tion and incineraticui. 

Beduc«iim aud laefaMntioa. 

In the so-oalted reductian tesatment of 
gosbage, the aim is to leeover the gteaso 
from the material. Ordinary garbage eon- 
tains. as a rule, 2 per eent, and sometiiBet 
m mash as 8 per oeUV W wright of grease, 
Reduction and the eotuoideut reeovery «i 
gmaso am aocompUshed . fa two 
ifUtys, bi ^ dnt. ^ garbage ia eoakad 
(floiedwtortsby meaua of ifeia# 
tmddr prcMUro. After about a hall l^odiy 


S<»flFIC AMERICAN 


35 



( ^ "i 9 ';|n>t ' thnuffb 

.jgsiaeTSsssssw 

fawiM M 4iuifcm*, wWoh hM 40IIM riim 

tiM itnMe ii ddinmed 

pttrijM toui^jly, Md btev 
fatodlor tiMiiuurlwt.. In d* otfaer method 

<rf raduoMoa tiw IprMM Is exiMetad ^ 

solvent lijke naphtha. The gar- 
bagn is sometimes diM as a pMUminary to 
extnHrtlon. At aU events, it is heated in 
oontaot with the solvent in closed vessels, 
after whidi the solvent is distilled off and 
the giesae leoovsrad. In both of these ire- 
duotion proceet a s the end pioduets are the 
MWne, i. a, grease and fertilieer etook. 
Whether muler ordinary conditions of 


Buflioieat to cover expenses is a debated 
question. In some instances, aa at Colum- 
bus, 0., the sale of the {woduots has seemed 
to meet expenses. In a majority of cases, 
however, the proeess is carried on by 
private companies wbiob must be sub- 
sidised hy the city. This method of dis- 
posal la attcaotive from an economic stand- 
point, noovwinc, as it does, something 
valuable finm an apparently velueless 
material. It is only fair to say, however, 
that lednotioo is usually attended by ob- 
jeoUhnable odors, making imperative the 
looatltm cf these plants at some distance 
from the eity, and eo adding to the expense 
of heulage. This may be regarded as dis- 
tiooily Amscioan, being littlo practised 
abroad, where another method, of in- 
cineration, is the favored one. 

Oarbage disposal by incineration must 
be considered with regard to our other 
classes of refuse. In thie method the heat 
for incineration must be obtained not only 
from the garbage itsrif, but from ashes and 
other combustible waste. It is here that 
the distinction between incineration and 
the Uttlo-used cremation enters. In the 
former, the heat is obtained from the refuse 
itself; in the latter the garbage is burned 
at the expense of some regular fuel, such as 
coal or oil Incineration is carried on in 
specially constructed furnaces. Oarbage 
IS mixed with tbs other refuse in the proper 
proportions and special devices are em- 
ployed to feed the material into the fur- 
naces so as to secure the best results. This 
method of disposal is entirely satisfactory 
from the sanitary standpoint, and gives, 
under proper operation, a slag or “clinker” 
which is valuable in construction work, 
while the resultant heat may be trans- 
formed into steam or electnoal power. In 
the earlier attempts at incineration, using 
natural draft, the furnace temperatures 
were too low; objectionable smoko, noxious 
odors, and an imdesirably soft clinker re- 
sulted. With the introduction of forced 
draft, these difficulties have disappeared, 
and in Europe, and in England especially, 
the disposal of the city’s refuse by this 
method is complete, unobjectionable, sani- 
tary, and sometimes profitable. Boilers 
are installed in the inoinmators which will 
furnish relatively large amounts of valu- 
able power. This may in turn be utilized 
for the generation of electrioity, or for 
pumping when the incinerator is located in 
conjunction with water or sowngo disposal 
works. On account of the unobjectionable 
nature of a properly derigned and oper- 
ated Inoinerator, it may bo located in the 
center of the city, thus reducing the ex- 
penie of haulage. As has already been 
indicated, time ll<a vast difference of opin- 
ion as to the oomparativer merits of reduc- 
tion and inoineration. Iteduction has been 
a favored nmthod in this country, but, 
owing to the large ektent to whii^ this 
process is in the bands of private interests, 
the facts as to the actual costs of the enter- 
prises have not been fully available. In 
England, Ineineratkm has reached Its high- 
est devttopnent, and there appears to be 
an ittatesMilg use of this method in our own 
tountny. 

tka lUdutenahh Method of Dvamtag. 


t%e la««d(e way of dtaposlag of ashes is 
hy dtawidiig. Mtiw on load or in the w^ 
4dhiW t«e ettan ef re4 value as fiOtuiMn 
ttoaUythe 



there is not the sanitary objection that may 
be urged against the garbage dump. But 
pracUeally, from the fsw’t that it la irapoa- 
sible to secure the projxr separation of 
wastes by the tenant, the asli dumps in a 
crowded locality are largely garbage dumps 
with all their disadvantages. One must 
not forget, furthermore, tliat the ordinary 
run of ashes contains a very considerable 
amount of useful heating value which is lost 
when dumped. 

The dumping of ashes and rubbish into 
waU>r is open to much the same objections 
as the similar dumping of garbage. Unless 
the material is earned far enough from 
shore, and conditions of wind and tide are 
favorable, serious nuisance is certain to 
ansc. The cost of carrjing the matenal an 
adequate distance from shore then may 
liecome very considerable. 

Rubbish, making up about a quarter of 
the total by volume and a sixth by weight, 
may be sorted over, paper and other com- 
bustible material removed and sold or 
burned for beat, while there is some salvage 
in junk. This picking over of rubbish is 
very dusty work, and there is a question ax 
to its effect upon the health of the work- 

Btreet sweepings with their manure 
may be plowed into the ground, or may be 
dumped, or may be disjxised of in the in- 
cinerator. The last of these alternatives 
IS perhaps the most desirable. 

These are, briefly, the various methods 
by which municipal refuse is now being 
disposed of. Tho more primitive methods, 
as the selling of garbage to farmers, and 
•dumping indisorimmately, are showing a 
tendency to disapjMiar. They are bring 
replaced, more especially in the larger 
cities, by the more scientific methods of 
reduction and incineration. The actual 
detailed plan which will lie the most effi- 
cient for a given community can bo deter- 
mined only after on investigation of the 
nature of its refuse, and by tho cluwacter of 
the community itself and its surroundings. 
The objects which must bo carried in mind 
in making a selection of methods are to 
remove the wastes quickly and completely 
from sight without the creation of nuisance 
or danger to health, the recovering of what- 
ever IS valuable, and the carrying on of the 
whole operation at the minimum expense. 
The field of refuse disposal is one in which 
there is great variety of opinion and, peiv 
haps, a lack of scientific practice. It is 
one, however, which hy its magnitude and 
financial importance is worthy of the atten- 
tion of our bt'st engineering talent. 

Stains on Brick 

T he brown, white and yellow stains 
which frequently disfigure bnuk build- 
ings or walls are the result of a saline efflo- 
rescence which may sometimes lie re- 
moved, according to the liibholhique L'nt- 
vermlU, by washing with slightly acidu- 
lated water, when pure water proves inade- 
quate. IVovontion, however, is better 
than oure. The stains are caused by paiv 
tides of soluble salts which have been car- 
ried to tho surface by water and are then 
crystallized by evaporation. These com- 
prise sulphates of potassium, sodium, 
aluminium, magnesium, and calcium, 
the last being the one commonest found 
and the one most resistant to rain. Chlo- 
rides and carbonates are also often found 
These salts pre-exist either in tho earth or 
in the waters used in manufacture, or in 
the mortar or sand, the latter being especi- 
ally the case near the seashore, where sand 
from the beach is commonly used without 
the precaution of washing with fresh water. 
The entry of salts into the brick may 
ooour during the baking, also, when the 
ooal contains pyrites (-are should be 
taken to use water of low mineral content, 
especially as regards sulphates. Where 
oiUy “sulphur water” is available it should 
be neutralized with a barium salt (the 
ohloride or carbonate). 

Wireless Telesraphy in Pern 

W IRELESS oommumoation has been 
established between Lima and Iqui- 
tos, aorosa a vast stretch of the Andes, 
without the use of intermediate stations. 




SCEim^AMEI^ 


The Business Side of German :^ieneie^ 

Making Money With the Aid of TechniosSy 


rT^///sr U thr ixiJrnth nf n larUx of artivlcH, iirit- 
L t ten hu thr Mnnauinu Hflitni of thr Ht ir.NTinc 
AmkUcan, oh (Inman tniluMtiial ioniHtlonn. Thr au- 
thor Iran nrnt ahroad hil thr piihlmhuH for thr txprrKH 
purpoHr of iiathrrinti thr mutnuil on irMrk thr aiti- 


Ihrrn uiiidt in (Urmanp, iirr thr rmult not of hup- 
hazfiid iTimtmrnttnii, hut of ui/tlrmatlr rmrnreh that 
han rut ant tin rj-iinidllutr of prlncrlu uumu All Ori- 
man mnnufiirtiii tup iii no thoroui/hlu saturated irith 
nrtrnrr, that iTt-n thr small produrrr prartisrs oh a 
mlniatiiiv scale thr methods of his laryn rivals.] 
rplIK lint loll Unit InduKtriiil muccosh 1m lurjtnl.v ii mal- 
1 tor ot luok (11ns hard The huge American 
trust Is a refutation of the oft-re|ieatc«d fahle thnt 
cluiiK'e )iln,\M the largfad iwrt In buHlnces aucceMM. 
In Uennaii}’ the evidence thnt coiisiilcuniiM Indiis- 
tlial snw'eNH is not uowuda.vs attained without 
well-directed effort, ndthout the aid of twhnlcallj' 
tnilut*d men, Is even more npiiarenl than In Awericn. 
lOierj iiroinlneut mnnufacluriug linn In (iermany 
niuintuluH its deparluieul fur industrial renearoh. 

The Wonderful System and Organiaation •< the 
Germans. 

The scientific work of a great Uermnn manufactur- 
ing coui|iun.\ naturally dlvldea itself into three elsMsea. 
In one class men are to la* found whoac duty It is to 
control the manufacturing operations from a niiedal 
lalsiratory ; in unotiu'r will he found men who are en- 
gaged to do ivsearch work pure and simple, ftir the 
purpose of Imiirovlng existing maiiufMcturlng pincesses, 
d(>vlslng new om*a, or discovering new prixlucts ; and 
Anally in the third eliiss are men who try out a new 
dtsc()ver.v on a miniature factory scale in order to de- 
termine its commtjrclol iiosslbllltles. 

I’erhiips the fln(‘st example, outside of the chemical 
Industry, of the t(>chnlcul control of manufacturing 
oiieriitloiis Is to he found at the cast steel works of 
Knipp at Kssen. The uniformity of the Kssen products 
In to be uttrlhuted entirely to the rigorous scleiitlflc 
control of tbe entire cast steel plant Kncli sle|i in 
the nminifacture of steel Is chucked uti In tho laliora- 
tor.i AiiQl.ises are made hy the hundred. Ttie work 
has been mi s.i stcnintlwHl that bo,\s and young men do 
tbe aetunl work under the sii:M*n Isloii of a chemist 
rims It heconies possible to make fi\t> hundred nual,\ses 
of Iron for ciirbon diuxldt* in a day. The laboratory 
workeis slmiily see to It that Hunseii burners are lit, 
that rotoits arc hulling, and lliul tillers are working 
propepl.\. The supervising chemlsls are thus iiermltted 
to iKTform more luiisirlant duties Ilian that of watch- 
ing a hurelle or a test luhe. The luhoratory workers 
Hi'e simply tools In the hands of their su|)erri«ors. 
They must lie liilelllgeiil enough to js-rform the tusks 
assigned to them, but they must not lie so Intelligent 
that they are led in exiierlment for themselves A 
similar method of employing Intelligent workmen Is 
followisl hy (he I'nlled Stiiti's Stwl t'orjHirntloii. 

IteseiircU Is not conduoled simply hy liilelllgciit young 
men, hut hy uiihersiu grtidnales, as may Is? su{>p(n(«d. 
The woiU Is Nil siilsIPidisl Hint oflcu two chemists 
working side hy side miiy know nothing of the problem 


(*ss trials nnd fnllnres a dlseot 


merclnl iHissihllltles. a sm; 
erected hi wlitcti the siime t 
to be us(*d for actual w ork o 
conditions aiv Industrial ci 
are equlp)s*d wlili little 


|M‘rlnieiitul plant is 
r ujiparntiis which is 
• 11 , Is employed. The 
•ns Little factories 
a MM, little filtering 


presses, little hydraulic presses, and little vats. At 
a great coal tar dye factory near Frankfurt 1 saw new 
<J.ves helng twted (•ii a small scale which Involved prac- 
tically the erecting of a miniature leather dyeing i>lant, 
a miniature i»«|H?r dyeing plant, and a inliiiature tex- 
tile dyeing plant. Thus the sultul.llUy of newly dls- 
Cwvered <iye« for special Industrlt's was ascertained. 
Uiwn the doBcns of scieiitlfic men In the lalioratorttss 
of a manutacturlug company a strict musuutu <|Mrecy 
is lniiH>Hed. 

The Mosoak Sceroty of the Laboratory. 

It i« even said that the director of one i^art of a great 
dicmical works Is not pennlttod to enter another part. 


By WtUdemair Kaempffert 

and that the exact satary of an ImportRnt nma mVf 
not be known even to Itis owti wife. Mo far ta aeaecy 
carried that a chemist In one laboratory is freqnaiitly 
totally igiioraut of the work done in another laboratory 
In the same building. lie la nut allowed, with mro (M> 
ooptlone, to read papers before learned seientlfle aocto^ 
ties, at least not without the eonsent of the firm. Bnrled 
away lu the flies of the great smmpaules are probably 
the records of cuttutlesa expolBMiita which, U amde 
tmbllc, would aminaiiithinably adraoce the whole oatMe 
(•f science. The Individual steps, already taken, nnmt 
Iw painfully retraced by university professoni who are 
working for no ctunmen^l object At Bssen, tor ez> 
ample, I was told that tbe i^lem of gun eroatott had 
10*011 so far studied in tbe laboratory that the Kntppe 
considered themselves ten years In advance of America 
on that imlnt hnt when 1 asked a chemist if be 
could refer me to any seientlfle imbllctitlon in which 
the Krupp experiments are dlacnased, 1 was Intormed 
that they had not betm pablkbed and probably would 
not be tmbUshed ; that they Wan, Indeed, kt tbe nature 
of trade secrets. 

Campaay. ******** 

A German oumimny Is usnatly managed by a heard, 
at least one memtier of which Is a seientlflcally tndaed 
man, tborooghly oouretiMuit with the technieai apw«- 
tkMM of (he pleat. One of the dlreeton may be a Hmal 
desoendaat of tlte erlgliial funoder of the factory. Ha 
bears the naiae of his anoestom and continues tbe tra- 
ditions of tho oM factory so long as they meet miitlern 
requirements. Aaotbw director la a glortflod saleamaa. 
He Is a man who has traveled maeh, who kaowe gov- 
ernmeat oflloers. who may ultimately win the title of 
Kommartkmrat and who may even win a seat lb tho 
Keichatag. All of theee men speak four or five laa- 
gwsges and speak then well With thm on the board 
sit men who have represented the company In foieIgH 
countries and who travel six mouths In the year estab- 
lishing agencies all over the world. 

As a result of this partition of labor It is difficult 
f(*r one man on tbe board to overawe tbe others. The 
purely busluese men ku(»w nothing of science; they 
must roly uimn the technically informed member of the 
board. On tho other hand, the technical director knows 
little of bnsiuesM and must accept tbe views on flnance 
uttered by those members of tbe board who are better 
Informed on such subjects than be. An a rule tho dlrec- 
U^rs are alt men between thlrty-flve and llfty. Keen, 
alert, thoroughly Informed bantBess conditions in 
foreign oountrios as well os tbrtr own, studento of 
luiematioiuil polittos, they are,' bi a word, broad- 
minded. cnltered business men of tbe finest type. Bven 
tlie chemMs and engineers on tho board of dtrectara 
are essentially eewmerclal men— commercial la the 
sense that they meet tbe mechanical miatramenta 
of tlie w<irl(L More, however, la rMfulred In that re- 
simct of the German than of the American engineer. 
The Oermaa eaters into direct eontpetltloa with 
French, German and Austrian technologlstm who Mve 
Ht their command labor Just as cheap as bla and Jtiet • 
us pleuHfttl. We And him, therefore, thoroughly oon- 
versant with every phase of tbe Industry lu whlrii be 
Is employed. Nothing escapes him. He knows tbe 
source of raw material, its price both to him and to 
his tuntga comiHititoni, tbe roanuflicturlugi pruceeaea 
adopted In Aireign covntrlee and their eflieleney aa 
comiwred with hla «wn. He studies the li^loayueraalee 
of the foreign aMrket, and seeks to adapt hlauetf to 
iliom. Me knowa the toansportatiou faeiatles as weU 
US any eMpplug agent He makes a otody of tarUf 
HchedutM and cnatea Mi laws of foreign conntrles. 

Tbiwe men nenally ha«« at tMr enunand a bme 
ciipltai, rsgrcnMrted by heads m« otocka vali^ at 
sn.vwhen fren five wUHoii to ten ndltton dollars. Tte 
d.vt> stuff tbdmriyy e( Ownnany oe a whole reprcMnts 
HU Investment M nbout nevtoi hnndnnl nnd fifty mlt- 
ii(*u dollmn. narc am Wurptanea nnd naavve toifis 
that umonnt la aavnml anaet to over t#e mUHoii dol- 
lars.. IdtldoiidB of ridriy-five per orot am iMwnaloimlir 

allotted. 

Itecaiise thetn la m<»e scl<*nee la Oenonu in > 
American liiduetry there Is leoa nndaelty. Urn oSlMttll . 
uHy in which mnby American tinatbwn 'mm will hMi , 
a hundred thonannd ddlTara ta fut aOtoiipritw aBogt " 
which they know aboomely nothfog,' ea tlk 
HtreugUi of a trlend*e wMkMMi adriMv t» wUheat # ' 
counterpart In GerauH^. BtOi When «h» heard «( dtMMt- ' 
oTs of a German eon^ay haa thoroughly atndled ,« 
problem with the aid oit competent meb, whan, aa *. 


rcmiit vt thfit atudy, they hava heM 
vltkced that In the oDiatlan of thr inaMleai s 

oommendal poestbltlty. money la h|MRt Ikodlly Iji; 
(tearcbea that may extend over ytti» hefoM H JE», iMh 
slbte to anet the find nmirnfaetiheiiiff plattb mw ^ 
Badlache AblUu nnd fiodn Febrik gpant ahMit flbny 
lion dollani, it Is aald, to devtiop the preaeni; 
of making m'uthetlc Indigo on aQ tadgatrtol ioato, JUit 
the pectmlary aocruioee ttuia mnd* were not tMWd for 
work thfit might or might net emicM. The raWll inm 
foreaeen and toerltable. The amotmny knew ittmt 
given time, moumr and bmlnh the imaUem eonlft ,lw 
solved. Bvery pftth waa eatphufid, every ohentidil »• 
action that cxmld poaeiUyJm emptoyed wag tiMh titlto 
tho resHlt that every ehemlet now knew*. 

' Mtfflihfi for T^ittoniTi 

Bo, too, the Hadmeha apent toonwnda and theOMiida 
of dollan in dereUipliig the dehomiherr ptooeak ftm the 
redoetlon of atmoapberie nitrofen. Thh Into Hftp'vHn 
von Brunck, who did maeh to bring the eompaaff to he 
present emineace, naUaed how important wag fog atfo- 
tton of the prdbiem. He placed ami^ Amfo at the 
dlapoeal of Mr. Beboenberr. Tbe BadloChe Ooaillatty 
needed aodlnm nitrite tor the productlob of eutHn djtee. 
Prevtonaly, sodium nitrite had been uiade hy the Mdne- 
rion of Chile nitrate with lead ; but ttala method off pto- 
ductlou was coatly. On every acre <a tbe earth atmoo- 
Itherlc nitrogen to the amount 81,000 tons premee; 
tor eighty per cent of the air we breathe hi 
compoeed of nitrogen. At that rate the air over every 
nine eeree contains about two hundred and eighty thou- 
nnd tons, equivalent to tho amount of Chile saltpeter 
used ta 1807. It la no easy matter to utlUae the nltro- 
gm of the atmosphere, almply because it is laMt, in 
other words, beoanao It refuaea to comUne very raadlly 
wUh other elements. Bchoenherr doviaad an electrical 
methed eg fixing the nitrogen of the air, whlah to now 
familtar-fie tbe readers of thte Journal. Aa a reonlt of 
the Schoenberr process, aodlnm nitrite to no longer re- 
duced from Chile nitrate. Practically tho entira anpply 
of the world, valued at about on« mllHon dollars, la now 
obtained electrically. 

Bo, too, tbe contact proeeas of mauaCaeturing aul- 
Pburlc add was develotied by the BadlMffie Company 
beoaudc of tbe demand of tbe indigo and altoarin manu- 
facturer for a cheap concentrated aulpburlc add and 
snlpburic anbydrld. The demand for cheap aodlnm and 
chlorine induced tbe company to develop the elec- 
trolytic soda procees. In a word, even the raw mg- 
terlels of a great iudnatry are now made by cheap and * 
effldent proceeaes, adentlflcally developed. 

The amount of work that mud be done in ayg- 
tematieatly developing an Indaatrlal proeeaa along 
actenUllo linos to herculean. New methods must be 
worked out before a way to at last discovered of attack- 
ing tbe problem in band. Tbe work to alow beoapae 
the taveatigator must follow an nnblaaed path. To 
apflDd two hundred thousand doilara a year and have 
nothing to show at tbe end of that period may eeem 
sheer madness, let the German cbemtot knowa 
given ttaw, money and brains, he must eventually sno- 
ceed, kmws that tbe commercial returna from a stng m 
great dtoeovery are enormous. Of seventy-five reaearch 
obemtoto whoae collective salarlee may vary from 
|TB,0UQ to $200,000 a year, seventy may discover noth- 
ing, while the other five may discover products that 
laean a net return of a bnudrad thousand doUfira g 
year for at least the Ufo of an ordinary patent That 
exptahw why some of the German chonical pradoots 
notably drugs, seem inordinately high In prlee. Hr. 
iBberhardt of the Badtoobe Company pot the wifHin ,** 
thos: •'ll caiiUaltots are to employ Javentoni or to *sko 
tip ^ exploltln$^ of inventloiM u their bnsliMaa, 
as a nwans ot'dbtolng their dlvldendg, they mimt be 
recnoped from mecegatnl Inventtotw for tbe lioggag 
Whtob they itwvlto^ wlU incur from 
uaea. Btuceos can be made Certeip tar taking a 

forge nWHber of chaheea. A firm amptoya, let ua aay, 
hntfored tfiwmtoto arid engineer for tim 
Jifilrtfif and wnridag out Jnventtoito, some Of i^Oak 
make an tovanthm, but ^ aatoifoa Itova 
tofotjkia. s^woknberalfodupootodalfomfafoiyj^ 
;timwttoh evetf year, hot the expmtoa. of .tfoUT lat»0to- ' 
to^h^umlrto^imatoto Htlfototom 

5!^ ^ttel 'for the oatoUtohgMfot 0fi'gbamfoi4.K|m ’ 
d^«.fodm Mttoreaatlaad, thafottogU/Wlaak't^^ . 

be mwtmin^n'" i -f , ' ^ 
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The ainhip " Akraa** on one of its trial trips maneuvwinc dose to the water. 


A MKUK'A'S <iiil> Iilrultli) VMiilshwl hi h lliish of 
Huiokf III «l :t« 111 thp iiioniliiK of July Uil, mihI with 
II iktImIiikI Aiiiorlcu’s only iiormiiiullc ♦•iiKliiwr with UIn 
prow of foiii moil 'I'lio iKi'Idoiit, iilthouKh vlowoil lij 
Ihroi' tlioiiMand Kiioctiiforw iiUmK (be* shoro of Atlantic 
t'llv, will over nMimlii ii mystory , for not a noul ahotird 
Iho M*anol siirvlvi'<l. Kyo-w ltiu>*<HON of tile illsaHtor 
N|n*iiU of II wrcnili of mhoIo* that uii|a*un>(l, followed li> 
II ciiiliiK 111 of till* 1:11 a ha K' All itmtuiit later there 

wiiK >1 loud ex|iluaioii tbnt hiiret the euvolope, and the 
cur danhed down into the aea, where It fell a hetiii of 
wrwkUKe 111 water a few feet deep. 

The oiiuae of the dlHuMer la oiieii to coiijeeture It 
aeeuiH In la* the Keiiurnl opinion that It wna due to 
rapid expiilmlon of k«k under the heat of the aiili, 
iillhoiiKh It la not I'leiii that there waa much yurliition 
111 tciHiM'i'uture while the nlraliiti wiia In tlliilil 'I’he 
■‘Alcniu ’ wna hrouitlit out ut II 15 . and took to the air 
wlthoul nilahnp Apparently everything wiia running 
amiaithly iiiid 11 iniiidHT of maneuverB were executed 
aiim'aafully , Afler 11 time It wua aeen to rise to u con- 
alderiihle height, and 11 waa iipitrehended thni Mr 
Vunlinan waa having diflleulty lii hrlnging the dlrlgthle 
down. l‘oaMll)ly, and llila la a mere aiinnlae, Mr. Vaiil- 
umii Hltevuiiteil to bring the iilrahlp down by pumplug 
iilr liiillual Into tlic lialloneta, roaalbly he bad mlacal- 
ciliated the aliviigih of Ida envelope, or hln pn'asurn 
giigea mill tune been tncorria-t or elae Ida aafety 
\iilve may have jiirniiied. At any rate. It la probable 
that II aerloiia leak developed and that the hydrogen 
waa touehia] off by the redhot eNhauat gaaea from the 
engliu>a 

Wlieii the "Akniii" wiia being built lilat fall, great 
aiaina-y wna invaened eonconiliig the fabric employed 
I'berv aciiip mill ell)i|iiiig of the miiteriiil wna enreflilh 
preserved mid kept from the liiinda of aoiivenlr aeek- 
eis. It oiiine out iiClerwHrd that Mr Vanliuuii placed 
greiit holies In tliia fiihrlc, for It had laveii made many 
times atioiiger tliiin tlie ordinary fnhrlc used In a 
dlrlgllile hiiilooii lie liopial thus to prevont exiiaualoii 
of the balloon wllli every allglit vurlattoii In the tem- 
laWHliire of the gns iiiiil to oliviiite the 
inavaaltv of relenaliig giia when the bill 


weaving the two together In a loom of aiieclal constnic- 
(loii. The wires were to be of continuous length from 
end to end of the balloon and the fabric vraa to be laid 
oil In two layers, one running longitudinally aud the 
other epirally about the balloon. By placing the wiree 
a tenth of an inch apart In one of the layers and a 
twentieth of an Inch apart In the other, he wae able 
to make a fabric so strong that It Would reslat a pree- 
aure of 52 inctaes of water against Inches of water 
ill the "Akron," and less than half an Inch of water In 
the ordinary balloon. Thua by making the bag thirty- 
live times stronger than that of the "Akron” be 
would lie able to prevent It from expanding even 
though the temperature of the gas within rose fifty 
li’iihrenbelt degrees. On an airship of the sl»e of the 
•Akron,” the w'elght of the steel wire would have 
added about two and a half tons, but this would have 
iKieti a small price to pay for the aboolute stability ob- 
tnliietL It would then be a simple matter to bring the 
dlrlglVdo down by pumping air into the balioneta and 
then to raise the dirigible by releasing the air from the 
latllotiets. The task of coustriictlng such a Ivalloon Is 
110 small one, and many problems arotm, but Mr. Vanl- 
nian showed remarkable ingenuity In solving them. We 
are Inforinevl that he had ordered a loom and was 
about to begin the actual coustmctlon of the new bal- 
Umiii Nt AUauHc t^ty when the dlsnster occurred. 

The "Akron" was the first Americaii-bulU dirigible 
lailloou to comimre favorably with the highly advanced 
liractlce In Knroiie. All our other dirigible balloons 
have lieen mere toys In comparison. The Wellman air- 
ship was not an Amerlcan-bulIt vessel, but was first 
cviiistruclod in France for the Arctic expeditions, and 
ilieii merely reconstructed In this country for the 
transatlantic venture. The “Akron,” however, may bo 
considered the first and only airship worthy the name 
that this cvmntry has ever produced. It was 25k feet 
long, 47 feet In diameter, and bad a capacity of 400,000 
cubic feet. It w'as provided with three eiiglues, two of 
ItX) borsc-itower aud one of ho horse-power, which 
w ere dtjslgned to propel the craft at a speed of JJO miles 


imr hour when all throe pairs of iwopaUera were 
atlng at the same time. The two after peira of 
pellera were ammted to be swung about at sweW ■» 
angle as to drive the airshlii u|i or down as deali^ 
In addition to thin there were planea fora and aft 
which could be used for steering the vaaael verricaUy. 
As in the Wellman airship, the car waa boUt in dou* 
tact with the under aide of the gas bag Instead of be- 
ing aeparated by it considerable siiaoe. as In all other 
types of non-rigid dirigibles. This served tv sftftnn the 
structure, but brought the higlily Inflammable hydro- 
gen into close proximity with the engliww. {’hsidlily 
thla daring dealgn may have Iweu the cause of the 
disaster. 

Melvin Vonlmon met his death in the prime of life, 
at the age of forty-five. He was bom at Virden, 111., 
near Springfield, on a farm. Ilia father, an Ohio 
man, was one of the pioneers who opened up ttot sec- 
tion. The first sixteen or seventeen years of Vantman’s 
life were spent upini the farm; sob*!equ«iitly he went 
to college at Mount Morris, near Chloogo, and at V*l- 
iMiralso, Ind. He then took up the study of mufilc at 
Clblcago, and wna for a time active on the stage as on 
oi>era singer. It was upon tbeae oitoratlc t4>ars that 
he liegan to cany a camera with him, whlrii, u events 
subsequently turned, strangely enough proved to hO the 
first cause of his entering the field of aeronautics. 

This opera company with which be was traveUUff 
made a western tour to Han Fmndaco and Bonoluin 
and was overtaken by 111 fortune, a plague scare having 
broken out In Honolulu, which so affected the com- 
mercial sltuatlou that the company was dissolved, Mr. 
Vnulman, therefore, looked sbout him for some bind- 
ness opportunity, and bis services Were engaged tqr a 
steamship company, which took him on one of its tours 
to prepare photogiaphs of the scenery m roufa In 
this way Vonlman visited New fSeaUud. Here he pie- 
pored pbotagmphs for the New 2eoland Tourieta’ De- 
partment, and his collection was of such excelleuee that 
it was exhibited at the St Louis Workl’s Fair, aud 
iwoelved a gold medal, the Idi^teat award. Vaiilnwn 
had conetruoted a ai^eeial camera |»r hie 
work, whiah eMbted idm to prepare very 


limn nnwn liiln Ibv inivi a I mosphcrc of 
liiglivv Icvi'lh Wbcii tin* ' .Vkrnn" re 
cchial Its IliNl leal In the lllalil <if No 
leiiilmr 4tli, UinI M*nr, Mi ViMiliiiiin found 
Hint tbla |irlnvl|ile ivns conccl iiiid he nne 


otH-ded In liinkllig the illi'igllile ilm* niid 



Imlloneta, eoniprcaslut; the giis iiimI 
iiiakitig tbe liiillo.ui heinier nlllioiit In 
crenMliiK Its (llsiilnceiuetit Ills Ideii then 
nnn to jilck up \miIci bnllnst from the 
ocean lit wliiil he enllcd a "hydro levator " 
Although the fligbl ended In a mlshnji. 
Hie exiicrlmcnls were siiCd'Hsful and Iml 
Mr Vanliatin to the liivciiHoii of the 
‘wire wound” dlrlglhle lailluoa, tlial Is a 
Imlloon luode of a faltrlc relnfor<*i><l with 
Hti<el wire 

A description of ibis bulhsai appeared 
la OUT Issue of Feliriiar.v 17 lb The Idea 
was to use, with (he cotton thread, steol 
piano wire no thicker tbun Hie thread, 
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turn «’ 'iiilliibfiaa. ottfm at Idosa for m 
tba'^mtm9 «p«0V wero oalltd 
y«||aMui*t» ’foMjffw mm fo* mmm ^foMo «od 
^ ffWliMor. Be went north 
fo.Biw lOm es^fol th« mnuner haUdliMt the belloon, 
wen» nmde with, thlti bnlloon! the fleet time 
the ^irew «R|« lp«t in u enowatorm, end landed In 
giaclhr^ t|7be eecond trip wae 
and .Wpe hfomtht to an abrvpt and earljr concluaion by 
the teaeing off ot the enulUbrator. Which In this In- 
Nta^ WW ballaeted with food and prorialona tor tlw 
iwny. The expedition, therefore, had to be abaii- 
donod. Peavy'e diacevery of the North 
111 foither attampta at Arctic alr^lp 
the negt renture was the Wellman trauaatlauUc 
(ledltlon. 

The eroaalng of the Atlantle by aimhip haa aeemed 
MUOh a foplhanly undertaking that the public haa been 
inCilned to conalder Mr. Vanlman a mere reckleae ad' 
venturer. He waa more 
uctoatly made the attempt The public 
ffi'aai* tte fact that Mr. Vauiman waa 
In thlM expedition and the ooxiueer to whom all credit 
for the partial aucceaa waa due. The attempt 
un utter fuUureb The “America," aa the 
caUad, atayed in the air 71% houra, eatabllahlng 
record for dlrigHile balloous. and covered 1,0(K mHea, 
which waa aliw a record. The aquUlbrator, 
drag, retanled the alrablp to kurii 
rautd not keep up with the wtuda that 
It acroMM the Atlantic, and yet without the equlUbrator 
the. ahiahlp aurely would have been l<wt on the 
day out Aa waa iidated In the tkmnnrio AunaiOAN at 
tba time, when the "America" waa abandoned it 
etructumlly Juat aa aound 
AtlauttC city, except that 
diaabled. 

When a member of the editorial ataff of the Soixn- 
Tivic AiraaiCAif vlalted Mr. Vanlman after hie reacue 
fnun the "America,’’ and queattoned him 
ject of aueh a renture, Mr. Vanlman 
explain that U waa not from choice that be bad under- 
taken the trip. Re felt that the dlrlRlble balloon 
lietnx entirely neglected In tbia country, and that It 
ought to receive far more attention than the aeroplane. 
He knew that only by aceomplUhlng aomethlng of 
atartUng nature could he acouae hla conntrymeu to the 
Valuta of thJa form 4if aerial navlxatlon, and he atate«I 


The gaa bag afloat at Abaecon Inlet. 

that If he could HrouHc wjunl iiitcivHt In oilier 

wuy, he would rather do so. He rciillnwl the lm•/Jud^ 
of miVliUitlon 111 a dirixible balloon, bul was sure tlini 
they would yield to study and experlineiit. When ihe 
Idea of wired fabric occurred to him hi> was conlldeiil 
that the iiroblciii of safety In the air was solved al last 
He never made extravagaiil claims foi- acrlnl imvtgii- 
tlon. He did not liellevc lhal the dlrlt-Ude hall04iii 
could ever lie use<l for Irnnsporliiu; iniill or express 
matter or for earrjliu; people from place to place on 
scheduled time, since so miicli ileiiciids upon the direc- 
tion of the wind. However, he did exppcl to sec the 
time when stable wlre-relnforced biilbM>riH uould be 
used for pleasure trliw uud vtictilion tours. It Is a 
pity that his life was not siMirisI to coniiileii. this new 
balloon mid demoiistrnte Its usefulness, We me lit- 
cliiied to Itelleve with him that It held out luiiisuul 
promise of success, and iinfortunntel.v there iipimars to 
Iw no otto else In this country with the ubllHy and ex- 
l>erlence to carry on his work. 

Radioactivity of Human Orsrans 

D u t'O.VK.VS, of tile Heidelberg Institute for the 
.Study of rancer. luis stiweetled in obtmiiliig ex- 
perlmeiitiil evldems* of the radio netli Itt of various 
huuiuu orKuiiH The tlrst experiments were made by 
allowliiK the orKiiiitc imittei' to net through a wire 
grating, on a pUotographle plate urapp(Ml in l>laek 
palter Kuint radiographs were ohtnlnetl hv ttvonty- 
four hours’ exiKtsnre, the strongest action being exerted 
hy the suhstaiioe of the brain Tn oriler to pi'ovi* that 
the observed effects were renll.t itrislticed h.t radio- 
ucthlty of the organic sulistance, poftioiis of the hratii. 
hearl. liver, spletm anti lungs of twelve emlavers were 
lucinerated and their nidio-HCtIvit) was tt>ste<l with 
llecker’s emiiiionieter, hy measuring the rate at whieli 
the t'leetrtimeter of the apparatus lost Its charge, under 
the lulliience of the luelnerutetl siihstanee In mt»st 
eases, one gramme of the suhstaiiee proelurs-d more or 
less conductivity In the alt The brain was found to 
he the most stroiiglj radio-active organ A surprls 
lugly great effect was produced h,\ the lncluerute<l brain 
of a i)crson who lu life had drunk large qmiuillles of 
radio-active water for the iillovlatloii of uhdomlual 
isiliis The kidneys aud the spleen w’erc unlfuriiil} 
found to be the least nidlo-iietlve of the organs exaai- 
liied, and the liver and the heart also showed little 
I’udlo-actlvlty. In two cases tin* suhstaiiee of the lungs 
was tested, and was found to isissoss a eoiiipanitlvelj 
high radlo-netlvlty The iiiniilier of iiiensureinents Is 
too small to allow deflnite eoneliisloiis to he drawn 











Th« Mil reoeiTiiiff • hMvy appitestioa «f Ubm Manind ^ alfaUa growtk. 


A LKAIiFA. iM»rUu|iN the oldenl of nil our oullhuted 
fuiiiKe or hny plentR, has hud a hlatory acaroely 
leaH liitereMtliiB than that of the many nutlona wlitoli 
have ntUlxed It. Huch uatioiiH have jiroaiaTwl nluioat 
In direct proportion to the extent to which they hme 
uaed It. The name “alfulfii" cotnea fmm the Arulw 
and lueaua “the heat fmlder," and In fact It uptieara 
to have orifflimted In Media or lii aonie Htljiieonl coun- 
try. aa the folklore lalea from liinda on (llfferoiil aldea 
of thla urea lailnt toward Media aa the jilace whence 
it rame. AlthouKh In Ita orlKlnal atate It wuat have 
had a narrow raiuto of ndaptnlilllty to varying climatic 
and aoll condlflona It haa by auceeaalvo atagea come to 
he adapted to portlona of every coutluent E\en In 
thl* country It growa Ik'Iow the aeu level in southern 
( 'Bliforula, where the climate la auiung the hoi teat 
tu the world In (Colorado It may Ih' awn In full \lgor 
at altitudes almve 8,1500 feet. In latitude It la (Kiinilly 
cosinopolltan oiid may he found growing from MexU-o 
to Cnuada us well as lu tropical America. ISie cuatern 
half of the Tlnlted Statea has preaented u aerloua com- 
hlnatlou of clrcninstuncea working ugalnai Ita aiicceaH- 
ful production. A brief aiitwey of Its early liialory and 
mlgratlona may nsaiat lu exjihiliilng some of the rea- 
Hona why the culture of alfalfa lu the Kaat has met 
with M) many dlltlouUles and why mi many points must 
lie aafeguarded to aaHure succesa. 

Alfalfa in Ancient Timeo. 

The wars of the I’erslan Invaalou of Greece took It 
to the latter country aliout 60i» H. O , It Isilng the cua- 
lom for the advance emlsaarlea to precede the army 
and to plant* fields for the sustenance of the herds 
which helped sujJiiort the Invading hosts. From (Ireis'e 
It advanced to Italy ami Hiatln by successive stages 
and was taken to Old Mexico by the Spaniards about 
1519 A O. From here It was carried to South America 
and later (ISfll) entered Gullfurnln through the Gold- 
en Gate Mt (he time of the nctlvlllea Incident to the 
discovery of gold In that State. Thence 1( spread 
over the Irrigated sections and more recently lias eoii- 
tiiiued Its inureh eaalwnrd until now It Is by far the 
most Importaul forage crop of such Spiles na Nebniakn 
and Kansas, the latter having approximately a million 
acres as compared with a very few thousand two de 
cadea ago. 

The enslerii march of alfalfa halted, however, when 
It encountensl the humid lielt beginning w'llli Mlsamirl 
and extending eastward to the Atlantic o<-enn. Alfalfa 
was develo|H<d under scorching suns and In sections 
almost devoid of natural rainfall and the uiiualural 
conditions presented by a emintry where the rainfall 
Is nt all excessive conatllute a great handicap to its 
HiHs-essful production. The Increase*! viilufull causes 
most soils to 1 k> iHsirly dralmsl and these are usually 
Himr or “add" lu elmrueter. Uolh the poor dralmige 
and acid condition of tlic will prove harmful t<i the 
(ilants. This la by reason of the pre\cull(m of thf 
growth of the nltr.mren-gulherlug bncterln which are 
HO esaentlal to the welfare of the alfalfa plant Itself 
and which enable the roots to accuniulnle vast stores 
of the costly nitrogen from the air, free of charge to 
the farmer As has lieen said these bacteria not only- 
work for nothing and board themaclves, but they ac- 
tually pay something for the privilege of living. They 
must, however, have the projier soil conditions and 
these are not naturally present on the ordinary farm 
In the Knstem Htates. « 

lUqnirwmnta of Alfalfa. 

Alfalfa requlivs n deep, fertile, well drained, well 


limed, thoroughly Inoculated, add-free soil. This Hat 
of retjuiremeuta la long, but It means a groat deal to 
the ordinary fanner, who usually Is unable to immedi- 
ately provide these conditions for alfalfa. In order to 
eniphaalse the necessity of each of these, It is neceiMaiy 
to treat them somewhat In detail. 

A deeii soil is necessary by reason of the great root 
ilevclopment which the alfalfa plant makes. In the 
West the plants have been known to send down long 
roots for more than 30 feet Into the deep, friable, 
alluvial soils. It is not able to make its normal growth 
and compete with the surface-feeding weeds If there 
Is not present a soil sufltdently deep for Its routs to 
penetrate and draw ui> the hidden stores of plant food 
which arc necesaary for the numerous crops of nutri- 
tious forage and which are out of the roach of the 
less deeply rooting plants. At least four feet of good 
soil is usually naoeasary unless the underlying forma- 
tion tie limestone, in which rase, three feet has been 
found to HuOlce. The plants will, bowevor, utlUiw the 
grotuid to a much greater depth If opportunity la pre- 
sented for them to do so. 

A fertile ground is necosaary, since the hay it pro- 
duces la among the richest we have and calls for the 
extraction fmm the soil of large amounts of plant 
food It Is a mistake to think that because it la a 
legume and iias the power of adding nitrates to the soil 
that it can be seeded on ladd poor in the other eoacpi- 
tlal clemeota of fertility. It cannot add pboepho^ 
add or potash tu the soil on which it grows; and yet 
It rctiuires large quantities of these elements in order 
to produce paying crops of bay. This fertility may be 
brought into the soil by the use of green manures, com- 
mercial fcrtillxera or by the aiqillcatiun of a Ubaral 
dressing of bariiyurd manure. The last method baa 
Iteen found to be usually the most aatlsfactory aa, ap- 
parently, the manure olfers the conditions required by 
the liacterla which live on the luota of the alfalfa. 

A wcll-drulued soil la essential as the roots can not 
slaiid lack of drainage, nor can the bacteria which 
onllunrlly live on Ita roots, exist In the absence of a 
well aerated soil. 

lAming is necessary on all (gdla deficient In this mlu- 
ertil, as in the presence of add conditions neither the 
liHderla nor the alfalfa itself can succeed. 

It is also necessary to have the soil t^ioroQghly Inocu- 
liKcd with the nitrogen-fixing germs in ordeg that esob 
plant may be well provided with these oc^lsma for 
abstracting the nitrogen from the air and inverting it 
Into a form available to the alfalfa plant 

A weed-free soil is desirable, especially a soil free 
from perennial weeds which cannot be eradientsd by 
mowing. The annual weeds may be best avoided by 
scuding the alfalfa In the late soamer which aUoWe 
the plants to attain a fair siss before -winter. The 
stand of well grown plants the following spring 
d<i iiiiich toward preventtog.tbe development of say 
fresbly germinated weeds. It would, therefore, appear - 
that it is poeidble to ralee alfslta la many parts of ttw 
Kasiurn fitates, in caee proper attention la giinen to the 
soUi'i'iou and preparation of the ground. A number of 
.wars may be required to devdqp a PoO|>fleld to the 
proper rlchnees to hold the stand ef aUNlBt. . 

Gu account of yatber peeullar «od ekfidtlag s» 
qulnmienta, respeettng soil and fsrtftlMM, aa 'Well 
the high price of ^e seed, aUMfa la net nay in 
called u “poor meu'e cr^i" neither. li M n crop for 
nin-dowft or unfertile fltns. Its p t n ee nt nUfertntnht' 
oil many tyitee of jkiU should also retard the man of' 


limited financial meana' from going into ita pvoduoiloin 
on an extenelve scale at first. 

It is suggeatad that aa experimental acre be eetab^ 
Uahed and divided into a numlwr of eutkUviatone. 
lOach subdivision should be given a dUCerent treat- 
ment aa regards fertHislng, liming, time of seed- 
ing, rate of aoedlug and preparaUtm of the soil. 
lOach one of them ilota will answer at least one queti- 
tlon rt-gardlng the effect of a particular method Ot 
treatment. In this way the information -which would 
otherwise require a number of soasons to procure, oati 
be obtained at tha end of the first year. The treat- 
ment proving iMMt adapted to the particular condi- 
tions present can be applied to a larger area the suc- 
ceeding season. In this way alfalfa can. If shown to 
l>e adapted to an individual farm, become satabltahed 
on that farm at the least poHSlble. rlok to the owner 
or worker of the ground. The flnt' medlng will usually 
furnish an abundance of soU for Inoculating the subee- 
<iuent seedlngs ot alfalfa. This uttUxatlou of sott 
from one’a own farm avoids the danger of Introducing 
weeds and plant diseases from other sections. 

Enemlse of AltmUk. 

Weeds as might he expected cimatltute, perhaps, the 
worst enemy of alfalfa, and among those crab giuas 
probably ranks first. Alfalfa does not make a vigorous 
growth during the midsummer In most parts ot the 
Bast, and it la during this season of the year that the 
crab grass and other weeds make their most luxuri- 
ant progress. LTnless there is an abundance ot 
lllant food lu the soil to produce a luxuriant 
development of altklfa the plants ore apt to become 
soon reduced In vitality os to be uuahle to resist the 
crowding of the weedy grasses; so much so. In fact, 
that they may not be able to make a sufficient recoveiy 
for the Ruoceedlng season's growth. The weeds must 
be controlled. Thla is best accomplish by seeding the 
alfalfa in the late summer or early full on land that la 
comparatively free from weeds and has been rendered 
even more nearly free from weeds liy rei)eated barrow- 
. Ings ; and, second, by maintaining the alfalfa in a suf- 
ficiently vigorous condition so that the weeds will be 
unable to obuln a foothold in the field. In actual prac- 
tice it is seldom possible In the Bast to hold a stand 
of alfalfa tor more than three or four years owing to 
the vigorous IneurwloUa of the more aggressive weeds. 
On limestone soils bins grsss Is very opt to crowd out 
the sitoUh irihnta. On other soils crab grass seems to 
take front rank among the aUSilfa enemies. Plant dls- 
egsM are always ilfeytag on alfalfa. Tbsse are espe- 
cially tronUeaomc when tbs vigor of ths alfalfa U re- 
dttosd by growing in soil not perfectly, adapted to It. 
apclv tMHnr Vamrn Ute Ihiinn^ 

Mudb money and' effort boa been and to atUl Mtof 
wdated by seeding altklfa at the wnmg seaaoh .of 
tb# yaar. Many ekportanits hare indtoated thkt 
sttftog oeedW. hMtpt in the extr4toe North, to a 
dahgdroiM prdetioe. The yonng ptonto are of a stow 
mfwtk at firat gnd *a a eonasawmee hm eaatljr en»«#Ml 
out by tiM more aggnsstvs 'thseda to tito totsgto^ 
earty samBer. Thh aes^sg Sbonld taW Place tlto Miilh 
die ^^attoat to thhtototudaiff' Mery toad andito|toto 
Katoy Imndffed'toitad wm oaUa for «to ^ ^ 
ftoto aue wuah'.eartitov, wWte tor every: batoto^ 'aaliw - 
".sovto ttoayedctoc- mto'.waeic.' ‘Vf 

tto tond.,«toa iMton ‘ili^#4‘'and toeotototito ■ towwwtol itoy , 
,<sto wto** « -piiwto'. - 

'.’■toiii' wiuatoe a -to >' 

‘ inches baton eold whattor. Thto ouaitot^ttoy hehtSi' 


of the wiattt 

, ^it'tt$(^'»^ STO««)I'*» MKt' wMoc. «ii<l riBdw 

«ifU, tta« dmM of tko weeds 
MW’ jtoit' am ft IWrfiMfL ' tt f ttot nnwUjr sm- 
il» tMoem W -OMo rivets to tuna 
Mlf IW to tblto tor toe Wtodle of Augtist 

, Wpfrlf olfttol- ^ owp'i^ totljr iftot**- *«we»»r. 

w, ftosUr ito lentowed to WHple tom for the seeding 
ofW tone toe irtowo^ toMW not require replow- 

to* W. im feto f )to>t to efsltlng for toe groaUd to 

mW totttoeitoir io jfntot tosntoto 

'"^ ' 'Itorntttiw W AMUto Cmp. 
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enil^tog toittto tie utode into «« the orowu of basal buds 


are staitlnc toe growth of the next crop. This win 
UsmUy haiipeo just as the plants are coming to bliMini. 
at Wtaleb time tW range from 14 to 40 tncbes in height, 
ttoe hay shoDld be cured without shattering any more 
of^he leaves than Is absolutely necessary. The leaves 
are by far the rlehnst part of the feed and every effort 
should be made to retain them. The hay Is raked lnt<i 
windrows as anon as the leaves are well wilted and 
before they get so dry as to shatter. The hay should 
lie to the wtadiow until the loaves are dry and the 
stems still grae% when It should be placed lii shocks 
and allowed to rain before being placed In the ham or 
stacked. 

Vsl«s 4f AUslto for toe Dairyman. 

Alfalfa Is A friend of the dairy fanner by reason of 


the marked effect of alfulfn hny on the production of 
both milk and butter, and also by reason of the excel- 
lent effect of the manure from the cow sta tiles upon the 
growth of this really wonderful forage iiliint. It Is for 
dairy farms especially Hint this croji Is recommended 
in the Bnstern States. Here, with an nhnndanco of 
good barnyard or stable manure, the ferl Hiring bills 
are greatly rednceil, while the cost of conc-entrates. 
which usually eat into the protlts of the diilrv farmer, 
is reduced to a minimum. With pleiily of alfalfa lm\ 
for feed It is usually unnecessary to feed any of tlu' 
high-priced concentrates In order to malntHlii a profit- 
able flow of milk throughout the jear 
The following ten taiinmundments regarding the cul- 
ture of alfalfa are Imisirtant for the pn»si»ectivp alfalfa 





SClEJfflfHCAlffia 


i-r,.ttpr i« iniUKidor, Don’t fwl to provide 
idi ample imx'iilB.tum; noil from n healttiy 
u....d-frw alfalfa field is liest Don't now 
iKwir or weedy eeed. Don’t now on a 
« (ody soil Don’t sow on any but a sweet, 
w.'ll limed soil Don’t wow on poorly 
drained woil Don’t sow on any but a 
lliielv pri'pared, well-settled seed laid 
Don’t pasture the flr^t or second year. 
l>,.n’1 lose the leaves, they constitute the 
hiel part of the hav Don’t seed a larife 
iKreiijfe to bi-Kin with. K.Kperimenl on a 
Miiidl anil first Don’t iiive u|) Many 
liroiniiieiil alfalfa Krowers tinnliy succeeded 


IVdesiB in the Metal Uranium 

R KCKNT discoveries in rojtartl Pi the 
tnoMmeiiis of the alplia particle m 
radioaetivo siilislauces have awakened a 
new interest in an old phenomenon, ;Hidesis. 
or the |{ronniiin rriovenienl In the pollen 
nraiiis of plants there aro fine RTanular jiar- 
It< les called fori till which are set free when 
the [lollcii IS crushed, and under a high 
power iiiKToHcope (hey exhibit a movement 
which oriKiimlly was lielievod Pi tai anal- 
oiroiis to the motions of the sparmatowia of 
ammulh 

Blit in 1H27 Dr. Uohert Brown observed 
that many inorRanie subst.anees in a flue 
state III trituration wimilarly hehave. 

TJie movement is ehielly of an oscillatory 
nature, but the particles also rotate Iwk- 
wnnl and forward, on their axes, and even 
dart (ihove the Held with a rapidity do- 
pciidinir, of coiirHe, upon the power of the 
oli|cclive I'liniicR slono, kaolin, Rnniboffe 
and (ittcly divided elayw show the phe- 
iioineiioii levy well, hut they must he finely 
IMiwdered, preferably in an agate mortar 
J'artieles greater in diameter tluvn l/.ViOl) 
of an ineh are inactive, and it may lie said 
that as a rule, and other thitigs being iiiual, 
the liner (he particles the more distinct the 
movement, which iw aliout l/.'itlOO of an 
inch at each hmiiid (If all siibwtanfes, 
and the writer has Iried hundreds, the 
metal iiraniurn shows the movement most 
distiiielli, and in a manner almost spec- 
taeular Pure uranium should lie used, 
and pounded in an agate ninrtar fur 15 or 
’iO minutes, or at least until many of the 
IiartielCrS are reduced in diameter from 
1 ' U1,0(H) t.i) 1/20,000 of an ineh. r*ut on a 
slide a quantity of the powdered material, 
istual in bulk to a inawa or 4 times the 
head of a i>in, add a drop of distilled water 
with a trace of gum arabic, and observe 
with a l/l'2 oil immersion abjective. The 
whole fleUl weciiis to quiver with life, and 
tile finer ptirtieles dart from point to jioint 
w'ltli a motion strikingly analogous to that 
displayed bv many micro-organisms. 

When the film of the material is of 
proper lliiekness and the particles suiUei- 
eutl\ reducinl in diameti'r the phuuoinenou 
IS beheld in a jierfect atnindon of color — the 
rods uiul liliies Ihiiik of metallic brilliancy. 

The result will well rojiay one for the 
effort I'xpi'iidcd in ruprt>duoing this exiieri- 
nieiit, anil, oiiee seen, it can searcely be 


The Utilization of Atmoapheric 
Nitrogen 


prompted ttic Bureau of Maiiiifiwtures pj 
issue 11 iiioiiopruph on the subject of utiliz- 
ing ntmosjilicric nitrogen in the priNliiotum 
of such eoin pounds The iiitnigen proli- 
iem, one of the ino.st pressing of the twenti- 
eth eciiliiry, IS unique from the fas-t that 
the material is iiiilimitod The atmos- 
pheric mlrogon abpve cum H<]unre mile of 
land, amounting (o about 22.l)(X),tK)0 tons, 
is equivalent to what the world would re- 
quire III the next fifty years at the present 
rale of eunsumption The problem is to 
iitibze this nitrogen oconomtuallv, and thus 
free the world from its dependence on the 
nitrate defui.slts of Chile, whioh are not 
particularly extunsive and are likely to be 
exhausted at a oompamtlvely early daU*. 
Remarkable results have been obtained in 
Norway by means of eJeotrio fumaoee in 
whioh atmoapherio nitrogen it ondiaed to 
the form of nitric oxide, which it uaed in 



Large hay forka onloading alfalfa a quarter of a tMiat a ti 



Crinwii clorer ia oftra wad to twq aiidar for m- 
riching the land md briagfaqr tt up to aUhlfa pMcli. 



The use of large tide dcUrery rukeo twrea the 
freoh cut alfalfa In ahapo for the hayloadva. 



' Tiltt Wlillf 

■ te ^llio -t^idtad S*hiw 
Iwve bean made 
mide, another 

g^aiiiigMportw(|iav^‘><!ihg:«^^ ' '‘'i 

in Anwfoa and J. 

■tMOwulfil. at the ' 

tty of the oaloiuih;4)^d» vequ^niiraf,'^ ’ : 
imooett is tewnd tto 4 ^ 

, The monogimih dhaOldlMni « ,d»tP ll|4 tse- 
mitt obtained by ^ leading 
ohemltto in their el^iitrtw to .IwjiMMd lha 

mpttjr of idti«genhi 9 .eoaf|iotuiid^ |iiilMl tita 

oonKoaroia) at we^ at the toelni^ 

of tJve new industry, aro dealt 

The Th o ma^ 'Nor.Mlq,' ^ : 

(aiHniHdta»;<aetstan^ ' 

''ahil;agaht of the DapaiTOHmttof 

’tmd.Lnlror, atatw 

iMOldevdBMita of 

}«6#hla'ft>r Amoriedn isdwpiyahd 
tiiro to faoe with oMMonaathe 
09i6>aaati0B of tin nitrate dapoetta of 

C^pMMiir Sd^ools «f 

I N the tohodlt of Farit and otiliM’ 
dbM the statistics show ihat tfaeM>||» 
on the avenge 15 per oent afteeted 
tqjbecouIoBia, and although this nay ,yht;V 
In tho latent state there is none Idw a 
eontidemhle danger for these peMOaafor'Ibe 
future. Open-air schools an advocated for 
preventing the diseeee, and Maasrs. Far- 
monticr and Bonbeim treated the queo- 
tioa at the recent TuberSulosia Congress, 
stating that obildrea so afleoted had the 
greatest benefit ftopt their stay in attoh 
Bohoola without auffering any drawbaelc to 
their instruction. In the sultortM) of Beriln 
a method of this kind is carried out in 
whooU where the {mpUe are not lodged in 
the buildings. A type of boarding rohool 
is found in the suburbs of Fsnbii and the 
ehUdren an first examined so as to find oUt 
how long a time of stay will be of benefit to 
thorn. They are divided into groups ac- 
cording to their condition, and are Olio 
treated for defects in hearing or in the 
re^iratory passages. I^he main treatment 
is a rational method in which open-air work 
and pfayiieal exeroiM pipy the most im- 
portant part. Figures show that the’ ye* 
suits are exoeRent, and among the 800 
pupils passing through the Vesinet sehool 
for the last two years, a groat number start- 
ing from very bad health conditions re- 
ceived great benefit from even a few weeks 
stay in the open-air sohoorl. 

Uiw of Semweed 

S OMB interesting facto about seaweeds 
whioh are used as food or for producing 
vegetable gelatines or gluee, are brought 
out by Messrs. Ferrot and Gatin ia the 
annals of the Frenoh Ooeanographio Insti- 
■ tute. Seaweeds arc not much used in Eu- 
rope except for alkalies or iodine preparp* 
tion. In the north coast regions of IVanoe 
the seaweed is used by tlie peasants as a 
xuanaro upon the fields. Me^oal uses can 
be mentioned, and the variety oaUed Ice- 
land moss is eoUeoted in Brittany to a oott- 
sldendde extent, this reaeldng 20 tou pf 
drjr leawped in 1004. pne variety of seae 
wild ia a VfST good verBtifnge, and ii nr- 
tomdvtily Uaed for tbii Ftintoae lit CodMga. 
(haAlhtoaiit of the iodi^ whlrit tiiny 
tiaD!!'*'saMe seaweeds .'are rosuMtiro aciimt 
gu^/iind saMfula. Ar'tii'fbmf 
sMni|.;h) lto1iiuited'td:'droSrittyity;i|j|^ 
tlUi pooi«r 

, Altl^.Uiiiited in Biiipci, ^ 

weMs ns food ii 

OMaftt. ln gt>p*ia, , 

: ;.|M|nd.hi.hroiu^ 

’'MBiro.ih^'ihroiniauW . 
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Wholesome in the Country 

"ttie IDipgers of Pcfltii^iba and How They May Be Avoided 

fty H. Billings, the Awoic^te Professor of Bacteriology at the University of Kansas 


<ff. MIJjLtXGS is a mats of fliMk lodgBMat in ptiry-vaulta, ceiwp«>olit, or ou the (i>r to lociilo n well on lilKlier ki^ouiuI tlmn :i eeKKiiooi 

; popWMtOv in MMrtfert rota Huff to , around, rtuM'ilUilr at which, pecmaatlonH or waahlugH or outhouw, It Is ulso pruileni to Unxc u sHfo cllsiunoo 

*KW» nmrtOfMs wrk *»' «ont«lnlng HyMl budlU may Und tholr way into som.* IntorvouluB ms hii nddltloiml i.rw-»utlon. 

*« W«** »P»f0^r VI IwJflujf amf ftaotcrt- water aon^, Aa the apedfle genu of typhoid Is Driven und duK wells, thoudi slmllur uudergrouiid In 

fauMmM, mi to im, Mg' kuowu to MMnate only from Infected persons, who iioint of possibility of eoiitutniniitlon, differ materially 

aathpWW ' OtWtogvMo hotanp and toetert- eonutltnte INft a email percentage of the average com- when danger of stirfinv iiollutloii Is considered l)rl\- 

dl<lW (fttloortUff Of 'Sosuos, omtf at the monlty, ttie a^orlty of country water suppUeu, even en wells are couiparutively secure, while dug wells, 

i$ to bO Ihrad of this departmeal. Jte though othoru^ contaminated, would be incapable of oiien above, or covereil uith Imme boards, througli 

rwititwf, 1*0 doptwo V* JMostd gumford Oniwr^ creating an outbreak of thla particular disease. Ty- which filth luu.t sirt, or else with low and (lefe«;tiu' 

si^‘,'1809f AiJd,, Ifanwnd, i887> and PhJ)^ Jftmick, phold, nmroATer, la not limited to water as u means curbs, Invite every son ot olijectlonable material that 

mt, JSO k/OS hoM baoteHotogtst to ‘the Deportment of of traantlaaion, for contact and Infectod food play may fall or wash In. Kor this reason, dug wells ure 

'fPfltar 0k4 Seteoge of ffco XtmftH gtato Board -of their part. But, after all baa been said, it still re- responsible for a grwilei- e\tent of typhoid infection 

ffetfUk.' 'Jfuok of 'JMO imwstigattoo and work hope beo» mains true tltat water has often been a serious source than any other source' of rural waleT suptely. 

aMP mot of W^k (md 6A»for. JTh addimo to Ms ot infection, caualhg numerous epidemics and dlsas- Cisterns, if undergruund and near leaky drains, cess- 
rdPdidr oWldfet Dr, Bumgt hot fofcOA <teo suoMiier trous loss of life. {m>u 1 h, and the like, art> cximihcmI to (■onditlous similar 

coarm 4* hdOtOrioloPP ot the BarVard Uodieal School The Water Supply of the Avarage Man. to wells, when (hoy ar(« nol water-tight, and few of 

Add Osie"th 'datrifing at the VmiversUu of Wtsoonsia. The average man, when confronted with an adverse them are Ui the South, where mild winters prevail. 

At "'proOOM ho U at the MassaOktUaUs laetititte of oualysls of bis water supply. Is liable to Im surprised, dsterns are usually above ground and uiv, therefore, 

TWlmAleMt, where beoavte of his h*rh standing the declaring that it Is the beat lu the country, and that It not subjivt to soil polluUon Kolb kinds, however, are 

eouftoom of 'the taborotories and lectures are tendered has bemi uapd for years without producing Illness filled by roof wasblngs, which, If not allowed to run 

lb IMMf, On hit return to Kansas, betides hit aoademie Qrantlng thaf he be right. Immunity In the iwiat Is no to waste at the beginning of a storm, may carry refuse 

dnttts iW teitt MtAMC high responsibilities in the care guaranty, uofortouately, for the present or future. In of an uudeslrable IJmugb not Infectious klml Cistern 

*of IhO State Analpiis of 'Water. — Boitoa.] his case, some connection has evidently become cstab- water has bts'ii known to Im* a vehicle for ly phold, but 

FiSOlh very nmote ttmes, a good water supply has Uahed between well and outhouse or e»sap(«>l, and ap- It Is not so pioimbie a source of danger In this ro- 

tMep oonAkimd oue of the greatest blessings (dBOe the parently he hae not happened to harbor a typhold-ln- sped as a dug well Hue care with regard (o hK-atlon, 

Aght of laaac'B tuedamea for the wells Berar down feeted pereon ou the premises. There Is nothing neoded to entrance water, and to cleansing, should histire good 

to pragMA'day Irrigation. Its posseuelon has been sub- now but the Ogrrler of the spedfle organism to begin water from n cistern. 

ject to coatentton. Poselbly good water was of more the trouble. , Finally, it may be said that the mnlntenuucc of 

frequent oocurreoce among patriarchal tribes In their Rural water supply Is generally obtained from dholesome water supply of any kind nsmlrcs constant 
uonadte Ufe than In our modern nettled habltatldis. sprlngi, wWls or clstenm. From a sanitary stand- watching. To dig a hole to water anywhere und ex- 

At all events, the growth bf civiltaatlon has pxusaed point, stirlngs and deep wells — deep lu the s*>use of i>ect good results forever afterward, is unreasonable. 

With the exorcise of c<Mninon sense, bused 
on the knowledge of ordlmiry sanitary 
prlnolplos. a person should live in com- 
parative security from water-borne dls- 


Plants and Tobacco Smoke 

P UOF. MOLISCII, the plant physi- 
ologist of the I'nUerslty of Prague, 

ness. Water may be bard, warm, fiat and In the eenatry. has shown In some of his earlier work 

taiMd and yet be sate to drink. Umar a, molile with adlscMitwdl,Uaiita to oontualnstioD horn lurfsce wwtUngs and ground Miepssv that large nuinlsu’s of in lero organisms, 
also be soft, cold, clear and sparkling, «s well as aulnmls, and the seed- 

ana etiu carry Infection. Wholeeome- iMUtT lings of higher plants ure extremely seu- 

uws depends upon eomimraUve abe«iee heoMae ar& Impsrvloua stwmm of earth or rock «. l), an impervious sltlvc to tho Infiuem-e of tobacco smoke. 

Of salts and organic matter, deleterious •tratumw to sanltatloa ara t being even killed thereby. Many 

to health. Injurious shite, Whfle Inducing dlsturbaucee peueiratlug below the tirft Imiiervlous stratum— ure of tbo deleterious effects exiieriemssl by plants living 

of a more or leas dlMnmfurtlng nature, even cansthg the most rellnble sources The usual excellence of Lu laborulorlea were foruierl.v attrlbutod to the small 

lienmineat Injury If long-continued, do not create such these, and. In fact, of all good ground water. Is largely iiuantttles of Illuminating gas which fre<|uenll.v vitiates 

nerious consequences as polluting organic matter, eepe- duo to the altering property of the soil. Mprings, espe- the atmosphere of such rooms . but Mollseh’s exiieri- 

elally If i-ht* takes the form of pathogenic micro-organ- dally those flowing through fissures, and deep wells meats left no room fur doubt that it is rmilly the to- 

hnas, reap tbe benefit of prolonged filtration through earth. bacco smoke that does tbe harm. His pictures sho'N- 

It is tielteved tliat decaying animal refuoe, dmlnlng Rut both may be subject to contaminatiou, pattlcu- lug the growth of pea and vetch seedlings in the pres- 

from garbage beatts, barnyards, piggeries, manured larly springs, which are often open to surface wash- euce and In tbo absence of tobacco siiiok(« are very 

fields, oesspools, privy-vunlts, and the Hke, may oeea- lugs from sAwage-dralos, and thb like, located farther striking. 

sion sickness when it finds Its way into a water sup- up the dope. Hence It la advisable to Inspect, tbe In bis more rts.’eiii exi)erlutents be usisl older pbiuts 
ply, but ah equal degree of danger does not exist In wsterahed above a spring; also, to guard It from tbe of various s[x>cleH, including sr)ccles of Hpiderwort, 

all of these sources of filth. Animal manure gar- surfSoe washluis by a wall or ditch. Bohevrria, Eupaturitim, Nclai/int lla, and others None 

iNtge are In a class by themselves lu that they. ate not The Ombw that.Lurim In a Badly Located WML of these plants shownl any 111 effccta from tbe treat- 

liable to coutalh the germs of disease that wodld pro- Drivmi wells and dug wells rmch only to ground ment. althmigh e\;M>Hed foi- ii lung time to un ulmos- 

duoe lufeetloD In man through water. Oesspools and water,' differing in this respect from many springs and phere filled with tubam> smoke Other pluiils, bow- 

privy-vautts are In another class, since they are open all deep wells. - Their shallowness brings them at times ever, responded lu vurtuim striking wm.'.h, 

to Infection by bacteria particularly pathogenic for Into proximity to drsluage from privy-vaults, cessiKmls lirvhmeria utUiK and Nphtpoberu liilofiu changed 
man. Water coutalulng such germs assumes Its moet or leaky drains, and anyone sinking a well near these their maimer of growth. Wlien plitccsl In u large Im-II 

menacing aaiiect, esiieoially.l'f under tbelmildloua guise sources of filth must rely upon the filtering action of jar nnd u few puffH of smoke from u olgiir oi- clgm-ette 

of a «*ld and sparkling beveraga. the soU to remove pathogenic bacteria. The filtering were blown In, the leaves of tlu'se jilunl.s, ordinurlly 

It would be. desiteble. of course, If every source of eflicleaoy of the soil, ip serving to protect wells from growing nt rigid nugh-s to the steiu. tliiit Is, in m hori- 

water supply could be examiued by a saidtary bOc- contanfinatton, depends upon such factors os the extent sontal position, began to turn on their stalks, in the 

tertitioglst in order tq determine tbe liability of con- and the nature of the Intervening still and also uimu course of from 24 to 4S hours, until the.v were In n ^er- 

tamltmtioh : but so hfige Is the tssk that tbe solution dlrectioa ot groumLwater drainage. The distance that tlcal plane lu the case of the lin'hmvrM tlte.v con- 

of the. queStloa in mkVS ianrtances must be left to tbe should exist between a well and a source of pollutton tinued Ibelr rotations beyond this point, dew-riiiing n 

lotelUgeUt JUdgiithDt At the tgiMenfe hteeetf. Bgcterlo- Is, because ofidbese, so 'friable, that probably no defln- spiral. Similar disturbances were prtMlmssl upon tlics*- 

Itedibil gnalysla, moreohlr, (bougll (be nWMt mtiable we Ite rulg wotdd be trw^orihy In all localities other two plants by Illuminating gus Hut other pluiits used 


ttpon us the. problem of combating the 
cuntamlaatlon of water supply. 

B«ir tlw QusUty of Watsr ia Judged. 

Tim quality of water has generally been 
Judged by Ita degree of sparkle, of tur- 
bidity, of temperatun, and, steoe the lu- 
truduCUon of soap* of hardness. These 
standards have their value, but they are 
Considered by saultarlans to be sapeefl- 



havin, te*y ftiil et ttntea to ton the lAkoie trath; espe- 
olatiy ^ too mfrequ^ made. Bueb hnilyBU la con- 
OWfigd temhlty with the dCfeettoutef m colon haeiUns, 
ah tegauiahi ImliWtihg fUeat oontlihtnutton, 

K a^' qhhdielihlng qrateiriW ■R* pdeamiqe, beeaum of «n»- 
eiiMIt aiiiahlitton Jhfebtknw sSetotm of the same 
tke ^jikemat 

.<eh^ ^hfWflh. Jih'iWs'' 

It*. 


than the ffnater the distance the better. Nevertheless, 
* fnnn-akBWrtnieota conducted by the writer for tbe pur- 
poee, huadted feet was found to be tbe least ^ 
tamm ;(wdh*ittfaie Wlrii safety. A less distanco would 
dqubtl^ be aafc Jil certain instances, hut greater 'idsk 
would 'lMl; lihMn«d of encountering or estabOAMng 
dlteci cracks or passages Ih* the 

,mib«olt» Vlkhhiiliif -h amwovur, towers tlis water 
I tehli 'ltiqw drainage from adjacent soU 

; Qtttar. Ooatemlnatlng ia«tori*l 

flow would thereby be .drawn 


' -I drainage toward lt«. mt- 

llkMQty of a well bo poUnlkm. 
-fatows m dteeeftou of the mawr- 
* dwmhmt ronte. oWteg'-to 
* Theteiore. while It is bCt- 


lu the experiments showed similar cffcc'is of loliucco 
smoke, but did not respond to th<> lllnmiiintiiig giis 

Barller experiments showisl Ihui vuitous iiMrcotics 
provoke ubuomml deiolupmenl of llie lircMihing holes 
on the shoot of the iwtiito. ICxperliiienls with tohinvo 
smoke on the potato and on other pliiuls hsl lo Hu- 
same results, often with the nccuuiuliitlon of musM-s 
of liquid uiMler the swollen areas. 

In Mime plants of the bcttii family (he tobacco smoke 
caused the leaves to drofi off In a \ery short time. 
The sensitive plant (Mimosa puilira) and the black 
locust (Hobinia ptvutlamcin) und others tost all or 
nearly all of tholr leaves In from 24 to 4 n houi-s after 
being placed lu an atmosplum- containing toliacco 
smoke. To a smaller degrw smoke from wood and 
paper, and Illuminating gas produced similar resulta. 
The fumes of nicotine hud very little Influonce. 



Insects and Disease “ 

Tlie Mechanical and Biological Methods of Trioianiisinon 


, r» j'OHMt) I ^ . 
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Hy W. C. Rucker, M.S., M.D., Assistant Surgeon-General, U. S. Public Heiiib «ut Marine Hae|Mta] Service, W«diiiDgton> 0 C 


r 1l>f A^ in thf Hloni' A fir U(i& nbHged In rarrv '»• «»• 
Li^l unrraninii hatllr for riHuIrnrr with frinririvu 
mammalK and ritiiimoun nrriirnlii Uappilu thmir day* 
have jiriHHid, hut lo-dfifi thr utruOfltr to Uvr u no Imn 
aiulf, hut it hill rcuiilvrd iturlf into a rvmhal with 
tin loiiri fiiniiu of rivrta.Mr and animal life, /nurrtu 
an till liilirmrihurii vrhiclru in thr, iranumiumon of 
dinriini ni l u mi iiiirr to thr pranrnt and future welfare 
of thi inei. null if we would preuervr our phiiaienl in- 
tivrllii lie muut live in inamd-frer auri oundinfia. The 
field fill reurareh into tlUa problem ia a wide one, and 
{m pet haa onlil been touched tn ila moat apparent phuaea. 
The futiiie meat are a immbtiifd effort on the part of 
the entnmolofnat, the phi/aleian and the annitnidan if 
we would noHi/uet theae dani/eroua and anrioilinp peata. 
The burden eannol be borne cntirelp, howtiiei, bii nu-n 
of aidenre; Ihe eilhen and man 
of affaira mual do hia part <n 
the opplieation of the diainveriea 
which mean ao murh to the in- 
dividual and the rocf; — Editob. ] 

The l(l«>u of the trauHinlsMlon 
of dlnettMe-produrliiK orKniilHinx 
to mini by liiiwtH 1 m no new 
thluK For exHmiile, the Hlhle 
(Exodiix 8 nnd U) tella how the 
iinuMiiul prevnlenee of fllex uiid 
U«> WQB followed by n murrain 
of cattle unit an ouldemtc of 
iHillx, Jt lx only wltliln recent 
yeurx. however, that xi'lentlflc 
worlierx have lieen able by the 
uxe of the mlcroxcoiKi and other 
liMtrumentx of pr(>clalnn to truce 
the courae of the xeedx of dla- 
eaHB throuah the Ixidy of the In 
Heel and Into the txidy of man. 

In order IntetllKeuily 4u aii- 
proach the conxlderatlou of thlx 
hitler day xclentitlc devoloie 
ment, It lx necexxary to ivuder- 
Ktand the way In which the lii- 
eect aciiulrex Ihe orannlxmx 
which prodiKV dlxeaiie, Ihe 
chanRcx whicii Ihexo urKiiiiixmx 
undergo ivltJiln the hod,r »f Die 
liixect, the way In wdilch they 
are Introduced Into the human 
ttod>. and the developmental 
chaiigeH which take place In 
them In the euurxe of their at- 
tack uiKiii Die Inimun victim. 

Broadly xiieiikiug, there are 
two Keneral meiUodx by which 
Dilx proeexx lx accoiupllahed 
Thexe are the mechanical and 
liloloaical nicthodx In the me- 
chanical triinxmlHHloii of dlxeaxe 
Remix by luxectx, we And the In-, 
aect In qucxtlon comltiR accl- 
deutiilly In contact with dlxeuae- 
produciiig orRunlxmM and carry- 
ing them Info the body of man 
either directly hy biting, or In- 
directly ax by Infecting food. It 
lx not necexxary for the life of 
the germ in (luoxllon that it be 
caiTled by any iiartleulur Inxect. No developmental 
ehangex. which are of any account, occur tu the orgau- 
Ixmx durtiig the ixTlotl of thlx troiixiNirlntloii to man, 
and therefore we may flnd many different tiixectx of 
tofiiJly dlffen-iit hahtlx arttng ax vi'ctorx for a given 
germ Ax iin eMimple of the meetmiileiil method of 
frHuxmlHxloii. In contradlxtlncDon to the hlologtcal 
method of triinxmlxMlon, w-e have the earrlage of 
typhoid haeilli from lnfe<-teil imiTemeiit by ttlex In 
thlx inxtiiiK*, the tty xinearx hlx te,>t, prohoxclx and 
wlngx with the dlxeliargeH of a larxon who Uiin l.uilwli] 
feier, and then alighting on fixidxtunrx there deiKwitx 
Die gei nix to Im< taken liy some nnsaxpeetiug jxT.son. In 
Dilx hmtunee no ehange whatever has lieen undergone 
hy the linellll. and they eould quite ax well Imve hi-eu 
enrrliHl hy a eockroaoh which mtglit HlnitlHrly Infect 
fcMKl In llie caxe of the Iranxinlxxlou of I uhereuloxlx 
hy itlex, Die mechanical method of trniixmlRxlon xUll 
ohtiiiux. hut It bax Imen determined tiy ext>ertmentx 
that. In thlx liixtntice, there may lie an aeiuiil ranltlpll- 
eatlon of the tuliercle bacilli wdlhlu the liody of the 
fly and that living bacilli may lie dtxchargWl in the 
Dy’x excreta In the caxe of the Iranxralxxlon of 
plague by the flea, aoothar example of mechanical 


tranmnlxxton, it lx not naeaaaary that any Vnrtleiilhr 
xpadea of flea act a« the Wiilcla. Tbe Am 
I nfected by biting an aniaut) whieta hae U>e .«wnna of 
plague In Its blood. The Aea imbibes tbis {NMtdndeti 
material and subsequently bHes a human being. It la 
not by the act of biting, however, that It tnuMinlta 
tbe germs of tbis disease. The flea has the habit of 
depositing bis excrement at the time of biting. A per- 
son who Is liltten niiturally an/fers some IrritaUon and 
rubs or scratches the bitten pUce. In doing this tbe 
germx of the dlxeaxe are rubbed Into tbe skin, which 
they penetrate and thus gain entrauqe to tbe body. 

. Tbe transmission of nutiarla lx a typlMl ex^^gaple of 
tbe biological trauMmlaxion of a dlseasf-prodadilg para- 
xlte. The organlxm of malaria lx a Bmxll ualoellalar 
animal which grows and develops In the red blood cells 



This is a proflie ef a fly’a 


The Isrxe w-i-ii xtudded with tbouianda ol facets is one of the fly’s comnouad eysa. A fly i 
hundrwix of Uroea In all angular dlrectlona That is why he ao readily eeoapes your 

In addition r.~,- i.« X — *1 ■ — , 


facrM lie haa three simple eyee at the t«u> of hla heed In the mlddlo. not Vieibla fat this ptoturw! 

of man and in the various tissues of tbe Anophalea 
xjiecles of mosquito. This germ bax two complete de- 
lelopmental cycles, one In tlie blood of man and the 
other In the body of the female Anofihelea. The buman 
cycle lx the asexual cycle, development taking Place 
without conjugation of the mate and female elements. 

The muxijulto cycle, on tbe contrary, is a sexual cycle, 

I’ouJ ligation taking place. It Is thus seen that for the 
pei’lietiintloii of this organism It Is necesaary that It 
niermite between the body of man and tbe body of 
Die mosquito. Let It be supposed that a female Anb- 
Phelra (males do not Idte) bites a person In whoM 
Wood Die Hrmamoebae malarUte exist. When this 
blood Is token Into the stomach of tbe mosquito, thq 
two dllfereot forma of the germ conespondlng to the 
male and the female elements undergo a serleg of 
changes, and conjugation takes place. The refliDt «f 
thlx uidou is>net rates the well of the mosquito’s sto^ 
ach, on tbe extorior of which Is prodhoed a amal) t^idt 
or blister. 1 >evelopment continues within this cyst^ «w|l 
miuiy sharp splndleiobapfld Immature finrms are thkwi 
ui> hy the Wood strMm and carried to the —tt wirr 
glaadx of th^ mosquito. When this mosquito h j tii s 
iiuuiher person It expectontas through the 


wMCh Ifl WMMt for flgtmctlng tit .1* 

tte nHumt for this act Is a iteflire to Uobdi 

whMi hi to he sgtraeted. As tho ml|ta !• dMiMt Onmb 
tbe gland In which the Immattim forma tn« iodiAf it Is 
infected with them. These bodies thus InttodtwMi Intd 
the human system enter tbe red blood mUs, and the 
person becomes Infected with mhUlfla, In yellctlr fever, . 
altbim^ tbe appearance of the Muagtlve germ IS not 
known, thanks to the preliminary vork of Finlay and 
Carter and the conotuslve eX||iHrlmeDta of Eeed and 
his aesodatm, the length of the develcmmeutal cycle in 
man and In the Bteffampia mcsonlto la deflnltely kaowti. 

FUee may ottwy the germs of typbdd fever, t*olera, 
dysentery and tabercnlosis, and It may be that these 
uMqnltous ’^tonsehedd pests may carry other ^Issases 
as wea Two varieties are eomoiKmly met with In this 
country, th« Mntm ifome«tkw or 
common hoase fly and the stabla 
fly or atimomiit ostottnms. Both 
are bred In manure, sttd it has 
been recently estimated that 
each pair of flies surrlvUig tbe 
winter may be tbe ancestors of 
eight mllliim living flies during 
the summer Files are omnivor- 
ous In their habits, and will Mt 
fllth of almost any kind. The 
first thing to do to get rid of 
flies lx to exclude them from the 
home of man, and this may be 
ancomplMied by tbe use of 
screens, both aa to doors and 
windows These should fit ac- 
enrately and should be con- 
structed of some permanent non- 
corrosive 
bronse w 

screens are also intended to ex- 
clude mosquitoes, the screening 
should have a mesh of at least 
rigbteen tin the Inch. After this 
has been done. It remains to de- 
stroy the breeding places of the 
flies and get, rid of those things 
which attract them. M tobies or 
other out-bnUdings should he 
well screened. The manure 
should be stored In water-tight 
metal lined boxee which are 
emptied at least once In ten 
days The frequent addition of 
chlorinated lime or soaking 
with kerosene oil will also pre- 
vent breeding. Stables should 
be maintained In a cleanly con- 
dition. The unsanitary garbage 
can is the fly’s pamdlae. Tbe 
water-tight metal garbage can 
with a tlght-flttlng Ud will feed 
no flies. If tbe remainder of 
tbe premises is ke{>t clean, few 
of these poets will be seen 
therein. 

MoequitcHw of different species 
are known to transmit malaria, 
yellow fever, dengue (“break- 
bone fever’’) and flllariasls (tbe 
elephantiasis which Is seen In the tropics). So far as 
la known, tbe mosquito type of ti<anambMloB Is blolcgl. 
cal. Mote than tht|i. It Is also obligatory, 1. e., one 
general species only Is concerned In tbe transtniaslon 
of a certain dlMaae. Since each of these species has 
Its own parttqplar habits, the methods to be used In 
destroying them should take Into account these dlfler- 
enees. In general. It may be said that moaqnltoM do 
not travel far, end live sund die on tbe premises on 
which they are bred. The yellow fever mowitttto Bte- 
gmvta oatoptu Is a small black oitd white tasmt brssd- 
Ing hy prstorshoe la frash, olsan, quiet water, tt Is 
very generally dlstrlbnted lu a belt which syoxu ds 
aweuttd the wdrid feity degrees oh each tdd« of the 
OfiMtar, In otdiir that this mosquito may bemme im 
fleeted, it la nfloesSary that it bits a patfent ha ibb/Bm 
thiM dayn Of Ijls mness. After hgi^g thus bqdsme 
lafectad. a )^wrled varying from elfvan fe twstslty Otys 
(MMllF flpaMsm daya but depahdthfl upon tlW g«ac»i 
^iMrfe amit 

mtt FrdmthattlmsisMkeeiidofMsIlfL 

whMh la itiwQtiientiy ^ lout as one btaidihd dayti, tUn 
" to' dlstribhle-tlfe disadlb.>iilttqi|\-. 














r^HK author 0 / thtg arlivlr gratUiUml nl the Mwim~ 

L I rbiMetln JantUulf of Technology tn ISIW, jiroeeedtng 
thenar, to the Lamence Ei prnmeni Stalum of the Maa»a- 
rhunetta Board of Health, where he temained until 1903. 

In that year he wan appointed che.mut and hacteriologxHt 
of the MasHoehmettH /natilute of Technology i» the Sani- 
tary Heaearch Laboratory Hie official title at that seal 
of teehnu-al learning le Aeeielant Profeeaor of Reeearrh 
in Chemical Biology. He vma hydrographic (ltd of the 
United Statee (ieologieal Suriiey (lfl0r)-1900) and wince 
llHKl haa been hydrogiapher. Hie afKcial deparlmenta of 
research have been water and aewage purtficalton. He la 
an exjierl in the consideration of remediea for the vartoua 
riiila eiialtny in large cities In the recent investigation 
of the pollution of the Hudson and East Rivera at New 
York, Prof. Phelps was the sanitary authority connected 
with the work He ileviaed plana for the immediate im- 
provement of the situation He gave Newburyport valuable 
advice on the subject of its clam flats, showed Providence 
how to improvi the condition of ila oyster beds and recam- 
inenited mi ana for the purification of the polluted harbor 
of New Bedford — Editok ! 

Waliir wupplv and sewatfn dntpotial arw pre-ominently, 
allliouRli not exi'lnKiVf’ly, problonifl of modern 00 m- 
innnit.v life Upon the farm or country ostate, and in 
the small villiiKes, nature provides fairly satisfactory 
holut.ious of both Hpnngs or wdUs, on tho one hand, 
and pnvies or cesspools, on the other, properly devised 
and mmijtained willi regard to the elomentary rules 
of health and cleanliness, eonstituto what may Iw 
called the natural solution With increasing ooni'entrar 
tion of population the necessities of eonvenienoe and 
public health demand inon' extensive works Here 
recourse is had to what may l>e called artificial methods. 
Mince they call for stM>ciaI scientific study and enginwr- 
ing eonstriielion. Nevertheless, as all science is but 
the orderly and detailed study of nature, so the modern 
seienet' of water and sewage treatment is but an claijora- 
tioii and uitousive application of tho natural pro<'cs8»'8 
To the latter then we must look for the clearest and 
most basic exiwsition of the principles underlying the 
baotenal purification of water and sewage. 

The soil has ever been the natural and final repository 
for the waste iiroduets of life Even the gaseous exhalur- 
tions of annuals am captured finally by ploipt life and 
ultimately Itecome part of the carbonaceous surface of 
the land The soil has a tremendous and apparently 
inexhaustible capacity to receive and assimilate such 
wastes. It has been found that if soil lie heated to 
a killing temperature this wonderful power is lost. In- 
short, the soil, as we know it sow, is not the lifeless 
substai^ie Ins onoe thought it to be, but a veritable 


living world teeming with iovbiible things, hadteria, 
molds, and yeasts, as well aa with targer animal life, 
worms and grubs. It ia this living sol! that devtours 
all manner of waste snlwtanoes, reducing them ultt- 
inately to the simpler mineral ash from which they 
ee,me. “Dust thou art, to dost retumest” ooui^ be 
Hiiokoa of the body no more tbto of the soul were it 
not for those great though tiny destroyers. 

Let it be said now at the outset that this provfaddn 
of nature is the starting point of all that followa As 
the tea-kettle is to the steam turbine; an the kite and 
key of Franklin are to radio-telagrapby; so is tho living 
soil to those two greatMt aohlevements of sanitaty 
science, tho bacterial purilioation of water and sewage. 

Nor is it wise to separate the two as is so often done. 

A good water supply is a prime necessity Sewage 
disposal is the resulting prime duty. To bring a .gsB- 
erous supply of water mto a town without m a k in g dn* 
[trovirion for its satisfactory removal is but a balf-sfay 
measure that were in many oases better left imdtM. 
Such satisfactory removal must idways mvolve'we 
final disposal of the sewage in suofa a uuuiner that DO 
injury to the health, comfort, or property pf the ooin- 
munity in question or of any other one shall result. 

With these few basic facts set forth, attention niny 
now be directed to Che methods by which ^natural forsps 
have been directed oad utilized in i^ter and newiige 
purification. To further emphasize ^ Importaaoe Of 
the disposal end of the system, and because H hM 
illustrates the prinoitfies uivclved, let It be first 
cussed. 

Stewage UfspoaaL 

The eartiest method of disposing of human' wmM 
was by burial, and to-day so better method exists. Tho 
inlroduotion of water snpfdies led to the water carriage 
system of waste removal, by which the problem bMUM 
one of community interest. Ramovdl is nut dlneind, 
It sivves but to shift the rbcpenaibility' thb^^r 
vidual to the central authority: <to oonbluitrate thoeRiKlt'., 
from many ssudl natural pluiti to one.lai^ artlilitlal 
.system - , ,1 

The earliest successful eSod'Ut rnktib thia«rai4f|^ 
bility was by “broad' irrigatloa’’ or “sewage 
As early as 1800 the icwnge of Ba^u; PniMta,.i%4n 
thus treated.' 'fhis method eoadsM staualy in'aIl«i||M 
the sewage to flbw oW InrtfbTaibaa^of bulriva^edil^^ 
where it is ab8«n'lwd-aad''Utili|ed'‘i||l .D'-inaaiMr'tiylMl^' 
analogous to the utffiaation of miiiimuo. At 
the chief city now em^oylng this ntethod, over 
acres of land ate utilised. 

The comparatively latge anai; hi land 
coupled with oertidn. dbirotidhaMd of the 


cess, such as offensive odpn and ihe possibility d dis- 
dfsease by meant of flies or through the 
erops, have caused irrigation to bo viewed srith lees 
favor now tV" fortneriy. Kven In those plaoei nbere 
it is mdst exteosively employed other methods of treat- 
ment are gradually bring introdttmd. 

From the broad irrigation Arid to the modem trickling 
fitter progress has been along the hne of more intensive 
action and consequently snudler airiw. The Beriin 
fields provide an acre of land for every hundred people. 
In the next type of works to be devritqped the rate of 
treatniant was increased ten-fold. This was the so- 
ealled intermittent stow sand filter whieh may be defined 
as a speoiaUy prepared irrigation Srid. It is distin- 
guished from the datter in that it is either eoostriMted 
upon sandy areas by the laying of underground dnins, 
or rise bt^t up entirely of sand brought from some 
putrid Bouree. Crops are not as a rule laisod upon 
sand filters, and higher rates of apiilloatlon of savage 
a» therefore ^sriUe. Sand fllteiiS of this Idnd oyui be 
made to purify sewage to a Maldng water standard. 

The use of the. term 'filter is unfiortunate. It is hard 
for anyone who has not espeKdsQy Investigated this 
matter to approriate the nal biedOgioal activity of s«oh 
a sand bed. In the popular mind the action of strain- 
ing is always., most important, atthoBi^ in iwallty it 
amounts to little or nothing. There is, of ooumVi * 
oertato tonouni tit matonai whifih win not pass into 
the sahd. mntohto. Tapw. flbtr, etc., and tUa jha# to 
be ritiwd fromtt'tite mnfhoe ooeaaftmally to afipw free 
. Dcoest-'fif ' The ■■towgii itnifif, hoawvnr, , (li ^ab- 

aortm^ tmlt within the sand IM; its 

elitlkfwlMlfii^myatal,!^ ^ seme fitttittal 

prooess tihkJh tofte* 'Sttm ripwly In a nuMtoM Hrid 
is carried ortt un a Wrolntenrive abate to i huid 
'iiliar, ‘ 

The ntoulto of titia troatriibBt am wen aM iM^. 
nad'‘novrnrW Mwiflhtfoas wouM 'ho aeM)to^.i,ll(Nsrc 
; that .fn the 

. d ii^hte shaMetar 

ai^hte. 
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imiltt oqnflfttitum^ dlatotTinc wtd 

n*^ At -iMMly th« Mune mi« 
lial Is opiiM- Curiwttly onoueb, 

' '* yidlMii wioh 0 bed when 
I 'iitaltfe»iive bi ohoneter 
« l*ab fiiUiden UNUn. 
kortMtt deveiotiiinetit ia 
i ia tbe triolding Alter.' 
f to *i» ooutaet bod except 

^ ^fflter, -tbe eewage pwe- 

fend. 

HiMrfmHi dsten^diA 

1 |IW^PW* , ^aoopOMwaow MavvwMwwu 

fe#^ MU«it» for 
My or tile 
>tko.oi^^ proeMi nxiee 
I^' : ''«1)0 wopidt 'MW'tmot Mnraee 
at i«t4M tbmt tbboo tiw* ore 

pintib^ .^ tin ooDtaot fiUer, oo that «o 
a rfVitit. df 1BJ y«an’ etudy the iwwa«e of 
3Aii(iO(l> Mphtiaata oaa bow be diapoMd 
of «}a»li pBO Wo of load, whereae in the 
old icrication delds one bundrad pereaoe 
woa a*fo ntaariimmi for tfae aatao arm- 
*71:^ iaaprovomoot in rate bos not been 
aaotnad withooi some aaerifloe. It is not 
prnOllaabla .to saeure the perfeot reeulU 
of Iha aaftd iUter in tbe rapid prooessos 
noMaaary for laa«e eoHwnnnttiee. With 
the itiereaitar rata tium bos been a 
dmnaae in the qnatity of tbe puriflea- 
tiaa. aapeafediy aa reKi^ bootaria. The 
ptivary faBotioa.of pmiikiatiOB, oxidation 
of the ofiaoio matter, ia performed aatls- 
foatoiily. eo ibat for tfae proteotion of 
ateaana and larger bodies of water 'these 
matiu^ woidd sttffioe. Bat tfae efHuents 
or oatfioirs ore not tfoar and attractive 
and tiM boetaria faavn not been sotisfao- 
tdtiiy Mnoved. Froas a pufalie health 
point of View, therafqm, much is still 
dmdred in sewace puridoation. Fortan> 
ataly, tfaa investitraioe in sanitary soieneo 
bae been equal to tfae occasion, and means 
of cbemJcal diainfection have recently 
been developed which efrectively supple* 
meat the work of tbeee most efficient 
oxidisiiif mothods. But chemical disin- 
feathm is not stiHctly a bacterial purifl- 


miut be soma ample purifying: ageoey. This agency 
is found to ba once more the living earth which lias been 
so frequently referred to. If, now, theee natural re- 
, be developed and intensiAed so that they 
may be utdiasd in artlAoial structures for the punfica- 
tiou of water, ,tim problem of a pare water supply will 
have been solved. This is exactly what has boon 
accomplished. 

Artificial beds of sand only a few feet in depth, care- 
fully prepared with undcr-drains and property operated 
to secure the maximum efficiency, constitute the sand 
filters upon trfaich so much reliance is now placed jn 
the purification d ei^ water supplies. Within these 
beds the bacteria find lodgment and increase enormously 



Wibtsr dlffienlties of a filter. 



purpose of this discussion. 

Tbe septic tank and its many modern 
modifications are important in a con- 
sideration of sewage purification. These 
are iho offspring of the old-fashioned cess- 
pool, but the modem development is as 
far removed from the original device as 
is the tsiefiding filter from the irrigation 
field. In a septic taiik the biological 
aetion is very different in character. from 
that wfaieh we have considered. Instead 
of oxidation with an abundant supply of 
air blways present, we find hero an anaero- 
bic coiulition, that is a working without 
oxygen, and obemipal 'reduotion. The 
natural effect of this action is the rapid 
solution of solids along with certain other 
chemieai changes, and the liquid thus 
treated oan be discharged upon filter beds 
of the various types described at oven 
higher rates than would be possible with 
UAtmted sewage. Thus, tbe septic tank 
and its modem sueoeesors, the biolytio 
tank, the Imhoff tank and ell the others, 
are lireparatory treatments only. 


The sprinkling filter and sand beds at Burlington, New J 
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The SMian distrihntor, whkh appears in the head- 
pies* of (Us article, hot revealed more In detail 

in uum^Nks. The organic matter contained in the water, 
constituting Its impurity, is erinid upon by theso small 
oiganisfoi and, is transformed by them into hanuless 
mineral reektuC. Rates of flltifkUon are so rapid that 
in most eases there is also, moidentally, surface accumu- 
lation d^btie pompoeed of solid impunties in tbe water. 
This action is oftentimes regarded as an im- 

portaail fisotot k the work of these filters. To a certain 
1 4^ yfow is ooROot, bpt mere straining actimi 
little purification. The all-imporknt 
if^^ llkiterial Ufe within the bed of the flitw. 

bfi^ea faeapaoitated by low tomperatums 

or oondlti^, the efficiency of 

“ lalshes at once, when oonditioas afo 
for Uidogioal aativity, effioieaoies are M 
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their highest. A simple oaloulatiun will show that the 
rise of the sand grains is to that of tho bacteria alioiit 
08 the sise of an apple to that of a bird-shot, and illtiN- 
trates how futile would be any attempt to strain out 
bacteria from a polluted water by mere jjassugo through 
Sand. Uow much more imixissihle would he the removal 
by straining of dissolved coloring matter, tbe dimeu- 
rions of which are molooular. Yet both bacteria and 
coloring matter are removed in a well regulated sand 
filter. 

The so-called "mechanical filter," dovelojKtd lorgel.v 
in this country, is a very different meohanism it 
operates at a ral.e about fifty times as groat as the 
permissible sand filter rote and is purely meelmmcal 
in Its action. For this purijose sand is 
aUrn employed, although a coarser grade 
is preferred Before passing tlirough tlm 
sand, the water must first l>e treated with 
a suitable coagulant, alum Isjing e<mi- 
monly employed The alum enters into 
a mechanical (tomhination with certain 
natural constituents in the water, gather- 
ing together all fine particles of susiiended 
impurities and Ui a largo extent absorbing 
dissolved impurities, sucii us color and 
odor producing suhstanoes After the 
water has been coagulated fu this way, 

It is allowed to settle, and is passed finally 
through these rapid cxiarNe sand filters at 
a high rate. The filters strain out the 
remaining alum preeijntate and the result 
IS clear water quite free from bacteria and 
other impunties. This process is not 
truly bacterial purification, but it occu- 
pies an important position in Amcniwn 
practice The early objection to the use 
of alum m the water has practically disap- 
peared. It has been learned that under 
proper management it is impossible for 
any alum or any resulting compound to 
pass the filter and reach the oonsumer 
These two types of water filtration 
have quite distinct, although at times 
overlapping fields of ust'fuliicss. The slow 
sand filter is especially adapted to the 
punfioation of sewage fKillutwi waters 
whore the removal of (hscase-produaing 
bacteria is the object sought In this 
field they seem to be distinctly superior 
to the mochanioal filters. The latter are 
of especial value and even iii(hs|)ensable 
with waters that are higlily colored or 
that carry clay or mud in suspiuision. 

The most recent dovoloiimcnt in water 
punfioation, and one which luw come into 
very general use within the jiast few years, 
is the HO-oalJed "hypochlorite treatment." 
This also is a purely chemical treatment 
and may lie used either by itself or in 
conjunction with some filtration prooess. 

Its sole object is the destruction of disease- 
producing bacteria ttloar, colorless waUtrs 
that are only slightly polluted lend them- 
selves admirably to this treatment with- 
out filtration. Waters which have undc- 
Birahlc physical oharaclors, color or mud- 
diness are not improved thereby. As an 
adjunct to mecliaiiical filtration, which, 
as has been stateil, is not alone best able 
to deal with bacterial pollution, this pro- 
cess is must valuable Its great economy 
and its simplicity of operation and excel- 
lent efficiency commend it highly. Its 
value is indic-ated l>> tiio fact that although 
it has been in use hut a few years, it is 
now employed regularly by most of the 
largo cities of the United Htatus and ('anada 
and by many hundreds trf the smaller 
communities. There is a similar objection 
raised against tins pres-ess to that which 
was raised in the case of alum, but this 
is bound to be short-hveti. The time is 
fast disappearing when jxsople art' going 
to let weak, sentimental idea.s of so-ealled 
purity stand m the way of real sanitiir\ 
progn's. Man is freqiientlj' able ti> 
improve ujioii nature’s work Pure water is an ideal, 
but as between purified and unpurifled water, even 
though the former involves the application of a disin- 
fectant, the common sense of the community will not. 
long hesitate. However we may reverence the ideal 
of purity, we will not take long to chixise bedween 
dirinfectanta of well-proven harmlessness on the one 
hand and typhoid fever germs on the other. 

The Problems of a Country Estate. 

Thus far wo have dismisseii water and sewage pun- J 
floation for largo communities. It is here that the 
problems are most intense and that their suooosaful > 
solution means most for the welfare of the people. ’’ 



Sewage and the Farmer 

A Problem in the Ccmseiratioii <*f Waste 

By \V. T. Sedgwick, Sc. 13.. Professor of Biology and PubHe Health and Dueoknr of the Sanitary Research 
Luboratories and Sewage Equipment Station, Massachusetts Institute of Technology, Boston 


I T^RfiF WILLIAM T SEDGWICK netdn w inlro- 
dwtuin to Ihnsr tortiwrunnl with the alary of pubUc 
luudlh filuratwn onrl i/« movemrnU in Ihe United Staita. 
Doth Hi Wral IldTlfurd, Conn., he graduated from Iht 
ShefhtiUI Srirnhhc School, YaU Univernty, in 1877, 
o'llh the deync, Pli.U., gaming Ph.D. at Johne Uopkina 
in 1881 and riir.eti‘tng Hon.Sc.D. from hta alma mater 
in 1901) Hr mail inalruelor of phyatologtcal eh/emiairy 
ol the ShepiM iSihool in 1877 to 1870; fellow and aeeielatU 
Inologiet at .lohue Hopkine in Ihe latter year, coming la 
Itu Maaanrhuaclla InaUtule of Technology in 1883. Here, 
from iMuiUinl profeaaor, he haa rtaen to Profeaaor of 
Jiiolayy iiiul PuMir Health and Director of the Sanitary 
Rmeanh iMhoralory He u Ihe man who MlabUaked at 
the liiatiliilc more than twenty-five yeara ago the oouraea 
in hialogy, later develo/ied into public health work. So 
aurreeaful have they been that the grnduaUa arc directing 
large aaniUiry worka in many parta of the country Wher- 
eivr there ui an important qiieelion of pollution of water 
aupply, or tfie diacaaeion nf conditiona inducing infeetioua 
diaeaae, hr in certain to he tMiiauUed He waa one of the 
exiirrla ruinied by Pittahuryh to inueatigak the typhoid 
outbreaka in that city. He and hia gradmtea, Winalow 
and Whipple, eonalitulc the non-medieal portion of the 
New York I'yphoui Fever Commiaeton 

In an ago when popular enlhuaiaam ta aeiting on 
fragmenla of anentific tndli and magnifying them till 
they overahudow and oharnre the fundamental and im- 
poHanl facta, he haa oppoaed the preaeni crate for “awatr 
ling the fly," which at brat ta only warring on a aymplom 
and negkcling the diaeaae, or deatroying the danger signal, 
while yet the danger eriaLi. In these later years Prof 
Sedgwick has stood sturdily for eonasrimlion. He ta 
opjtoaed to Ihe wholesale destruction of foods because they 
ore merely of inferior quality, and believes that Govern- 
ment should preserve and make safe such 

ftrodiirie This has brought him into disagreement with 
enim of the Goerniment methods. His present article 
la in the line of ronservalion of aewage, which ia every- 
where turned to waste, hut which haa in it valuable ele- 
mcnla for anme of the induatrial or agnculiural proceases. 

-Kditor 1 

Thu fftrraor ik alwayH RcokinK tor fortilizer for hia 
IIpI(1h and It itnonia themfoiv at first sight as if 

th«t sewage of our towns and oitiea ought all to be oara- 
fully ooliw'tod and turned back upon the farms that 
feed them The farm feeds the oity, why should not the 
city, plus air and sunlight, feed the farm? The idea 
IS very old, yet it seems forever new. Chemistry oon- 
flrms and enforces it, for nitrogen — tliat wonderful 
element, which, m its virgin state, seems so indifferent, 
so inactive, but in its oonipounds so full of energy and 
HU much alive—nitrogen flows alike from sea and land, 
from fisheries and from farms into those living wbirl- 
jHjols which we call cities, there to revolve for a time 
and finally to be expelled, largely as aewage, in new 
chemical combinations, lower and less potent in the 
scale of energy, but still highly favorable ae food stuffs 
for low plants and animals. 

tJonie siieh reciprocation between city and country 
there actually is The manure of city horse stables is 
carefully saved and sent back to the farm. Garbage 
is not infrequently likowiso saved and sent book to 
piggencK in the suburbs The <«arhonin acid gas given 
off by liuinan beings, animals, plants and by the great 
fires and furmices of cities mingles with the atmosphere 
and helps to nmintain that mighty reservoir of oarbonio 
acid u)M>n utiicli the green plants of sea and land draw 
for their raw miiterials for manufacturing starch and 
Miigar and cellulose -three of the most uutMirtant ele- 
ments of human life and industry. 

How We Waste Nitrogen. 

But water and the niirogonom wastes of cities are 
not often thus rotunusl -at least not dirootly More 
often they are eraptiwl as sewage into rivers or harbors 
or the sea. to mingle there with larger borlies of water, 
which latter matenal return" to the farmer only after 
evapiwation or distillation into the atmosphere and 
oondanaation as rain or suow or hail or fog or dew. 

As for the nttrogen of the sewage, this comes back 
but skiwly, if at all, aud chiefly in fish, shallftsh, sea- 
wodd, and other familiar products of the sea, so that 
there is nowadays a steady and a heavy drain of nitro- 
genaway from the land and into rivers and the sea. The 
same thing is true of phoqiliate, and probably to a 
greater or less extent of the other elementary substances 
underlying plant and animal Itfg, In there is 


tiMlay a eoBstant of eertain indiapeoMhle 

etomeats of the food at plants and animala bam the 
land to the sea, and (»ly a Itailted return of same 
elements from sea to land. To muna extent this drain 
upon the resourees of tb* land, and that bshh of the 
fanner, goes on even in an wumhaW la d in th* 

ground waters wUofa go Xe feed the straanw, a«d srhish 
in dry times nmim up a iwy istce part of aMNirglBasnik 
always eany more or lass nhespsn. 

6o, too. there ssaapes.oosn from a MmwlMS rdty, and 
from a region where the saoreta of human behiKB are 
oaziefully oollected and used in agrloulture, through 
the ground water which oomee from aueh Tegiona, mueh 
nitrogen in the form of nitrates. 

But undoubtedly the heaviest loss, the greatest 
drain, oomes with the seiwer a ge of eities and towns, 
and the auioh discharge at aoUd streams of sewage 
directly into rivers or the sea wil^out any pesvious 
contact with the earth which, like a mighty sponge, 
would hold the sewage for a time and give opportunity 
forchemioal changea followed by absorptioa and assimil- 
ation by plant life. Under this, the modem, system 
the draining of nitrogen and phosidiates away from 
the land ia rapid and continuous; and it is no wonder 
that great scientists like Sir William Ramsay are giving 
to ths subiects of “nitrogen exhaustion” and “nitrogen 
aupply” anxious consideration. 

The Farmers' Intsrsst in the Sewage Qaeatlw. 

But if the sea ia just now the gainer and a kind of nitro- 
gen aeoumulator, ought not the fish to benefit and mul- 
tiply emeedingtyf And, on the other hand, it all aewage 
should ha used in agriculture and our fishing continue or 
increase, would not the sea soon be depleted of nitrogen, 
and the fisheries disappear? This ia an interesting ques- 
tKin, but one which we need not try to answer here. 
What wo are trying to do Is to learn what is the fanner's 
interest in the sewage question, and that means: How 
can the farmer best secure the return, to his lands of the 
nitrogen and phosphates which he sends to the oity but 
which the oity after using Mis to return to him? 

The easiest answer is that be should have the liquid 
wastes of the city at hia disposal os he already has the 
atmospheric wastes and (sometimes) the garbage and the 
stable manure of cities. In other words, that the sewage 
streams of cities should be poured, not into riven or the 
sea but upon the land, where their precious elements 
would not be lost or wasted but made over by plants into 
food for man and beast. This is the simple idM solution 
of the lewage-oonservation problem and of the proapeo- 
tive dilBoulties of the farmer. 

Hm Eflfeet on Fish of Withholding Sewaga. 

But it should be noted in passing, that this plan, per- 
fectly oarried out, would very likely seriously deplete or 
at least damage our fisheries, since fish life is rich in nitro- 
gen and the amount of nitrogen in the sea, though im- 
mense, ia not unlimited. Moreover, the theoretiosl way 
out is beast with many practical difficulties. The wro^ 
of those is the eeasonal and climatic difficulty. Sewage 
is a constant, daily product of urban life, and mast be 
disposed of daily and even houriy, rain or shine, in sum- 
mer and winter, in wet weatho- as well as dry. But the 
needs of plant life are not thus constant or perennial, but 
highly variable, according to season, cMiate, tempara- 
ture, rainfall and many other oonditioos. There is thus 
this diffionlly: If sewage u to be disposed of aatisfaie- 
torily to the community which has it to get rid of, it siosi 
be taken away by river, sea or farmer oompletaly and 
uninterruptedly; by night and day, summer and winter, 
rain or sfone. 

This requirement is eaaly met by riven or lakes or 
the sea, but not by the farmer, at least in mgioBs of 
marked seasonal variation and considerable rainfall, for 
at times his crops, siinply cannot and will not iriMurb 
any additional liquid, however nutritious. Henee the 
spwage at such times must flow off onpuiiflcd and tiahle 
to create a nuisanoe, yhile the crops suffer from axsass 
of water. In the arid or the semi-arid regions the farmer 
may perhaps at all times and ill ssaeons weloome the 
arrival of the sewage stnam upon his land, for iirigatfMi 
with sewage ought to be tlis best and most saooeeifol 
form of irrigation in ttrafa regions. 

It is oertainly a ^tnifloaat fact thht very few, tf 
Ruocesaful sewage faruu exist tiMlay la the essterf jpUh 
(if the United States. The aabjsot of sewage diapMIt^ 
now been agitated in Ameriea for aboat twmily 
end during th«as years the probiaint of extended eiiff 
improved aifficulture have beu atudisd as never bsl|«se 


in this epuntry by the U. 8. Depmtnent df Agtfoldkmtt 
and bf the Agrioulturai Colleges nad Bxperimwi^ ftp* 
tUms of the several States; and yet it remains tnm that 
there ignot one important example of extemdve Wul eue- 
eaarful enrage farming in the popal|ou« and urbw Daiet- 
em United States. On the contrary, New York, BiMdoa, 
PMIadelpIda, Baltimore, Washington, and many ieaiier 
senboard oities pour their aewage into the eea, titile 
Ohioago, Cleveland. Milwaukee, St Uouis, St. ^Panl, 
Minneapolim, Qlbeianati, Louisville, and many minor 
dtiee of the Interior empty their eewage into rivers or 
lahos ooaneoted with the sea, so that tite farmem nowhere 
noover from these oities the elements whioh they eme- 
tribute to them. 

The reason for this oonunon praotioe is plain. It 
ia easier and cheaper to secure quick, oonvenient 
and constant disposal of the huge v^umes of sewage 
whioh our cities must get rid at, by the means 
actually adopted than by disposal upon land. And yet, 
if the sewage of Boston could Ixi oarried to Cape Cod, or 
that of New York to the sands of liong Ikland, Phl)aM- 
phia’s to the Pine Barrens of New Jersey, or that of 
Baltimore to the sometimes poor and thirsty soil of the 
Eastern Shore of Maryland, then might these compara- 
tively desert places be made to blossom like the rose. 
But even so the fish of the sea would suffer, the gardens 
of the ooean being robbed to feed those of the land, 
Perhaps we have here only one phase of a world-old 
dilemma: the land rising solid from the sea only to be 
dissolved in rain and oarried back to it in aqueous solu- 
tion; the (dements then picked oilt from the solution by 
plant aud animal life, thoroughly deposited in shells or 
skeletons, and at death added togetlier to make once 
more the solid earth. 

It may be that if we do not use our sewage upon the 
land we shall by and by be driven to seek our food more 
and more within the sea. The Japanese and the Chinese 
eat not only fish but seaweeds, and it would be strange 
indeed if AmerioatiN likewise should give up the land 
vegetables of to-day for the sea weeds of to-morrow. 

OhjectioBs to the Farm Use of Sewage. 

From the sanitary point of riew the utilization of sew- 
age in farming open to some serious objeotionB. In 
the first place, the mere fact tliat sewage is brought to 
the farm at all, means that disease germs and parasites 
may oome with it to places and persona previously free 
from aocen to a contact with these undesiTables. In the 
second place, owing to the difficulty of escaping contact 
with it, farm hands, and through tliem their families, will 
be especially exposed to personal infection and in some 
oaeee to air pollution also. In the third place, certain 
products of the farm, and especially vegetables such as 
oriery, radishes, turnips, beets and beet tops, spinach, 
water cress, lettuce, potatoes and onions; and certain 
bairies or other things grown upon or near the earth, 
such as strawberries and peanuts, vlrhich are eitlier eaten 
unwashed or “handled” preparatory to cooking; H they 
a» irrigated with sewage or am grown on soils recently 
flooded with sewage, may become soiled with particles of 
excrement and infeoted with dangerous microbes or other 
parasites. 

It mnst be confessed, however, that the experience 
of Berlin, the capital of the German empire, where 
the sewage of upward of two millions of people is 
di^waed of upon sewage farms, seems to show that this 
danger is more theoretiesl than actual; for the death 
rate of Berlin foom typhoid fever is one of the lowest 
among the great cities of the world, and the experience of 
Beriln In this rtifoect is confirmed by that of many smaller 
cities in England and elsewhere. 1 f it be asked why it is 
that Berlin, almost alone of all the greater oitlss pf tile 
worid) haa adopted sewage fanning as its means of Sew- 
sgO dispoal, the answer is that owing to its inkiid situ- 
ate Beilin was Compelled to devise some other meuis 
,tiHm sea disposal, and having only a small stream In its 
vicinity, woe obliged to resort to some form of disposal 
upon Isold, 1. e., either to intermittent filtratim or to 
broad irrigation (sewage farming). The former is land 
4is|ioeat without leference to the giving of crops, the iat-; 
tor land dkposel eomldned with agiiottlbure or hortieu). 
tore. 

The oonchuiolB of Che whole mtter is that, except in 
tite lonr* arid pentions of the United States, the utiMka* , 
tfonafwemgd id forming does not sesm likely to inei«ifH 
at itririshi CkmSiMnejatly, w» miy have to look fo 
ifofom for om iff food mote to the sea 

,tboto»d( 



Curiosities of Science and Invention 


R EMItaRS «re ituHted to contribute to 
Aefiortmmt photographt of novel 

ocemTmcm, 

am4 iiumivn* contrtvttMM. Such o» ore 
ovamvte vm he poU for promtlv^ 

Tke UatnMd Sand Senlftw 

T BII annd ienlptar, familiar to viaiton 
to the tea Bhore, hna advanood from a 
tia j fiwidiiy and a oomenrhat (dieokerad 
oarser to tha dignity of a regularly reeDg- 
nii ffii artiit. At first the efforts of thla 
pietore maker were crude in the extreme. 
Faahionhd from reed sand the figures he 
prqduoad were soaroely worthy of serious 
notioei edther as art produotione or as a 
bid for the ecnns of the benefloent. It was 
■^inwst jinpMdble to work with sand alone, 
and as the productions were" as unsub- 
stantial as the snow figures of the winter 
season^ no one was interested in the 
“artist’s" wwk to the extent of more 
a idanoe in passing on the board- 
walk at one of the seaside resorts. 

But in this country no one is satisfied 
for long with orudities. While sand 
artists ahroad eontinued to work In sand 
alone, the American “sculptor’’ experi- 
mented with various materials until he 
had found something that would pass as 
sand but winch was tdmost as substantud 
as hardened olay. As soon as the improv*^ 
meats began to be evident and the public 
began to take serious notice of the sand 
artist and his work it became a profitable 
bnsiaess and the sands along the boar<l- 
walk began to swarm with “artists “ 
Many were quite ignorant of art, but 
oontrired to fashion a few figures that a 
good-natured public recognized as well 
intended, and rewarded with small coins. 
Some wore genuine artists seeking in this 
way to pay for a summer vacation, or 
students trying to earn etuiugh m the 
summer to weather the finaneial storms 
of the winter. These of course were 
annoyed by the ridicule brought on the 
business by the unskilled ones and en- 
counters took place between rivals that 
at last compelled the authorities to take 
notice of the presence of the sand artist 
colony and take steps to regulate the 
business in tome way. 

AUantlo City was the first sea shore 
resort to insist on a license being first 
obtained before any one could stake out 
a claim on the sa^s and start business 
as a sand souiptor. There was apiminted 
a committee to examine the work of the 
various artists and pass on its merits. 
The deoree went forth that all work that 
could not pass muster with the committee 
as possessing some sort qf art merit should 
be demolished and the artist driven from 
the beaoh. Some of the workers had 
been unwise enough to stoop to vulgarity 
in their creations and this hastened the 
work of the committee. The long line 
of sand sculpture exhibits that stretched 
along the front of] the boardwalk was 
inspected oloBely and the committeemen 
retired to compare notes and report. Next 
day a band of large-footed polioemon 
marched down the line and whenever 
they reached a sand sculptor’s exhibit 
that had come tjpder the ban they pro- 
oeeded to stamp^it to pieces, with a 
warning to the “artist" to opmo there 
no mans. As a result of this proceeding 
the exhibits that will be «eeni.tlu8 summer 
are those that aro really attmetive 
and haire some claim to being artistio. 

'!%• ikgttna are made of sand and 
oamagt ^oixad, to give the ftoished wwk 
the hardMesB .Vt mortar. Otte ■of the best 
■end Ii*tiikts« the loader of the colony at 
Atta^ CAty, originated the exhibit of 
riasrio'l^ttnw shown in one of the photo* 
cniphs* He was the 'HriA to oonstruot 
Us sMut di»ptay<on a sUatlng bise so that 
the boprd walk at on 
fog bbssmtion said he also 
a eoat ipf white paint 
pm Ottt to boW rdHaf 
: it ‘w)i« apt tooif 
itoita«sd' . fibwsto artist 






««HiBPty** |lMiU|n hMiwI exploded hff the eut’e hMt. 


and even improved upon his idea. Sul>- 
jects were selected that lent themswlves 
to original coloring and with fine disregard 
for historioal correctness the sculptors 
adorned Qeorgo Washington, standing in 
the boat of sand in tlie act of crossing the 
Delaware, with a bnghl red coat and pro- 
vided bis sskilors with blue shirts and his 
attendants with sartorial accessories of 
any hue that harmonized with the general 
color scheme. 

First iiearehlight fur Transatlantic Liners 

^HE most powerful searchlight ever 
k named on a membaiit ship was a con- 
spicuous feature of the “Kaiserin Auguste 
Vwtoria,” which arrived in Now York 
recently.- The great light, which is the 
laigest type over constructed, is designed 
for the steamship "Imperator.” It is 
being earned across the Atlantic to be 
thoroughly tested at sea and on entering 
harbors. It throws a beam of light of 8U,- 
000 candle power. On approaching port, 
the searchlight was turned un the Bcotland 
lightship, rendering the name of the ship 
clearly visible at a distance of several miles. 
The great light is effective for seven miles 
at sea, and when thrown upon the clouds is 
clearly visible for a distance of thirty miles. 

The searchlight reached the vessel only 
three hours liefore her saihug and was car- 
ried on the forward deck. It will bo in- 
stalled on the lookout, high up on the main- 
mast, where il ean be swung quickly to any 
angle. The searnhlight is of the type used 
heretofore only on the largest dreadnought 
liattleships. The lens is 42 inches in diam- 
eter. It is operated liy a current of lii.OOU 
watts on a 110-vull circuit In actual testa 
at sea, the ray has pierced fogs and distin- 
guished distant objects at every point of 
the horizon. 

Precautions With Empty Gsaollne Bairela 
'T^UAT gasoline is dangerous is pretty 
* generally understood, though the death 
toll from careless handling is heavy. 
Usually familiarity with auy dangerous 
thing breeds contempt, but even down in 
the “oil country” gasoline is treated with 
a respect that is greater than that given 
to nitroglycerine. 

Many persons have always had the 
wrong idea regarding the dangers from 
gasoline. They have taken the greatest 
precautions with the full barrels and lutve 
given scant attention to the partially 
filled and empty ones, in fact, very few 
dealers and users have ever given any 
thought to the care of empty gasoline 
barrels. That this is wrong is shown by 
the accompanying photo of an exploded 
“emp^” gasoline barrel. Tliis barrel 
"went up” while standing in the hot sun 
on the platform of the freight station. It 
is a SO-gallon barrel made of heavy uon. 
The beads are of a single sheet, slightly 
crowned and set on a projection rolled 
on the inside of the cylindrical barrel 
sheet. A solid welded nng is placed against 
and around the head and the end of the 
sheet is rolled over the ring and tightly 
crimped. In the exploded barrel the bead 
was bulged like a grocer’s scoop, the nng 
torn apart and the enmp of the barrel 
sheet pulled out straight. This explosion 
mode a very loud report and the pieces 
were blown to a great distance. For- 
tunately, no one was injured, though some 
damage was done to other equipment 
about the barrel. By “empty" gasoline 
barrels is meant those that have been 
unloaded by dealers or garages, Isith 
publie and private. They are the barrels 
rolled out to be returned to the refineries 
for refilling. These barreU are a source 
of danger and should receive greater care. 
The oauie of the explosions of these barrels 
is the excessive pressure of the gasoline 
vapor generated when standing in the 
hot sun. A little oil is liable to be left 
to them and if the vent plugs ore screwed 
to ti^tly there is danger of an expiosiou. 
Orato the barrels thoroughly and have 
the vents opened; also store the barrela 
to a cool or shady place. 
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Stagmatypy: A New Half-Tone oopixtr plat« Tho paper m then vaahed and imsMdiately aMhadi witiinwt on the prialiiie pifidWi iiiA'4niin;'ailil|i %^ . 

Printing Process Aim. which romain* having undersoiie tSe wpiwsithppsmti^ piOv« to b« 

atta/'liud to the plate, ie developed into a development foUowod hy and va)*> Aitether advantade of Wn|lW>jbp| ibimn ' 

IK a eolutiim of «aiitioutfly pictiiriMii ndief by the action of hot water, nishlng, wluch the ordfnary.Aliltf-toQai ,p(t>> the ordiaaiy hslfl»i|d&» iMdOjHd }|j^ 

* mixed with ono of jTum arable the two do This profess, which ia oommon to all half- cesees require. Tlie four dtetinot {p|Mraf gnator rinjineiM of dnto^ o 1 blgl|iW,m^^t 
lot eoalesof into a siiifrlo hamogmeoua tone printing methods, is based on the tions employed ia hetiMyavtue, nMmsiy, print. It is obvinm a. ' 

lolution, i)ui form an emulsion composed propertj of biohromated gaiatina to swell the formation of the gtsin, the oonting df mhde through a or md^ 3 aS‘ 

.f minii/o drops of gum susi>cndod in the m hot water to a degree inversely propor> the plate with the wnsititod or wr pDHiftd reproduce every A 

oliition of gflutinc If a glass plate is tional to its exposure to light. Aftorallof dim, developincot and etohing, ore reptiioed oontinuons Mit lr liae, etMmll W 
oated with ihiR emulsion an irregular tlifsc oiatrations the plate is etehed by by two operatioiw Ja steipaatypy. The tepreserltoilt hy h hrohwh .lliM, 

'ibratorv inovoinout of the gum glolniloH, immersion m a bath of ferric chloride. srun is fnnned antnmerinetlv dnrimr *iu> 


coated with ihis emulsion an irregular these oiatrations the plate is etehed by by two operatioiw in iteipaatypy. The ncoetyatijly repreeaUtoilt by h hrolMih 

vibratory inovcinoul of the globules, immersion in a bath of ferric chloride. grain is formed antomatin^iy during the In stupnatypy, o« tfaci ooattary^to Wto 

of Ibe oharaolor of the Brownian molecular Kven the ordinary half-tone process is coating of the plate, .and dovido|naent aitd aitend nogatiro if laid iftopitlr Ida tV 

luotion. mav be dctccPul with the naked tedious and laborious in comparison with etching •— b_ 1 .1 . . » . .. T*?* 


shows tliat the miiiiito globules gftulually | 
agglomerate mto larger, though still very 
small spheres, which finally come to rest 
at approximately equal distances from 
one another The configuration con lie 
fixed by carefully drying the plate. 

A plate of copper or 7,1110 coated in this 
manner with a gum-gelatinc emulsion 
whioh has been made sensitive to light by 
the orldition of potassium bioiiromato, 
forms the starting point m a new and re- 
markable half-tone printing process whioh 
I>r Hans Strecker has devised, and named 
stagmatypy, from the (Ircek word alngma, 
a point. 

In all methods of reproducing, by the 
printing press, photographs or other pio- 
tiires having a continuous gradation of 
liglit and shade, the various tints, tech- 
nically called “half tones,” are represented 
by lines or dots separated by white spaces. 

All of these lines or dots are necussanly of 
the same color — that of the ink used in 
printing -hut they vary in width according 
to the depth of tint, so that every grada- 
tion of the original pioture, from black to This half-tone warn p 

white, is represented by the proportion of 

black bnes or dote to white spaces in the stagmatypy, and the glass gratings 

corresponding part of the reiproduotioii, as ployeil are costly and fragile. 

in a highly elaborated pen-and-ink draw- The now Ht^igmatyfH) process is ren 


Thto half-tone waa printed from « Stagmatype pinto 


I etching are effected tiiittiiltoneously bv [ nrintiiiff niate. ten ^tn . 

jauWmriMmlJy aoaDii;&^ 40 tb* 4^^ 
of tbe pioturo, ro Ote 
blaok Upe is an oonttnaoua M dHppbb 
^ the a«me reneon. tbe irtogmnmn 
PTOtbieidQn ebowB a great I» 

CMintiaat nad depth of ahaidoiito--qW|Ptie« 
ia whbdi the ordinuy lalf-tatie print in 
sadly de&oiobt. 

In wder to obtain lairiy aatisfn«W 
KMoltt by the usual haU-toaeimelJbKliii^ in 
aeoesaarx to use very flna|y ruipd torwon 
and the best grade of printing papor, and 
to employ great care ami etotl in an oif tbe 
operations. This is not ooniaMroiliUy 
' praotioable for ordinary work, in tridoh 
coarser soroeuii are employed, iritfa ifllerior 
residts. In this respect, abo, stagttalnv 
presents an advantage, for a aoanmam at 
gnia that would bo intoimsUo ia ap oitii- 
wuy proeose print is brirhiy peneptibie in 
a stagmatype print, where the gmin if not 
arranged in straight liaee and set. bgTros, 

I On the other hand, the automatie f tagtoto 
typo process can be made to tnniUb a mnoh 
finer grain than ean be obtained from nUed 
from a Stawmatviwi aks. wireens. Stagmatypy. therefore, may be 

Stagm ype plate applied to all grade* of paper and aubjMt. 

. from the flnoat art rnpr^netioas to newe- 

rniiiicrsing the plate in a solution of ferrio paper illusVrationa 
chloride, the wa^ of whioh produces the The ne# proeew is partiouJady advam- 



in a h«hly elaboraUid ^n-aud-mk draw- The now sBigmatytm process is remark- development while the iron salt, diffmdng tageous in il^ 

ing. TWs pnnoiple applies to all vaneties ably sunple The granulation required to thro,«h tbe film, etohes tbe metal in exmit nTjroduoe^ XtSh h ^ 

of prm ing plates, including relief plates m reproduce the half-teues is effected autte correspondence with the progress of de- «a,uil bri^Jmte Ssimrot of^ 

whioh the raised portions alone take mk matically by the ogglomwation and pre- velopment. .h “ ” u 

from the roller, as in woodcut prying cipitation of the gum globules when the This remarkable simplicity makes stag- Siry p^sf Sj 

etched plates m which the ink is wiped off bicliroraated gum-gclatino omulsiou is matypy much cheaper, as well as inw> colors bL 

the general surface but not from the do- poured on the metal plate, forming a grain expeditious, than holtogravure or the ordi- ^ 

pr^ious, and lithographic plates, which of approximately but not entirely regular nary grating method, both of which it 

take the oily ink only at parts prepared for pattern winch, when dried, resists the may replace with advantage. The only differ^t tinu ^ ^ ^ 

printing by pn.vious applications of such action of the etching fluid very well. The oMieeivable additional ampUfloation would The most ' imnort*»t annlicBii™. 

both monochrome and polyohcome. By 
printing the stone with a stegmatype plate 
etohed in intaglio a wonderful softness of 
elTeote is prodiiood, as only the fine inter- 
stioes of tbe granulation are impressed ofi 
the stone. Another mteresting appUea- 
tion is to the direct reproduotion of dry- 
ings in pencil, charcoal, crayon or TmH^ 
iidr without the intervention of the camera. 
The drowing, executed on a sheet of gela- 
tine or similar tnnfpannt materia), ia 
laid on the senaitiwd stagma^pe plate in 
n pbotographie pritjtiog frame, and tie 
pUite, after exposure, ia ainmltaneouriy 
devirioped and etohod. in the wte*etr da- 
toribed above. In litbegnpbio oopies 
wade in this way the riuMeter of the 
ipediiim. penril, orayoto. etc., is repro- 
dnoed with wondeiful fldetity . 
dTor etohing the stagmatype plates Dr. 

lUgeohw hto devised an aieetinlyrioiinithDd 

frhioh greatly faoi)|tai.teB the opPrhtUyb 
plgto, Mgqto&ded in tha fntto 
aoitttion, forms the. gpode. An amiege- 
, awter. included in eirgult, 

tlw manwnt at wh^ tiM Iwi^ 

; . Beooe, tho etoher is Mot wnrosi^^Tel'Ilf . 

^ Ula the ilasfiBi chemiria'iitoSdISSU;; 

' rim. pre^eas of the .asrioii on . 

, ■ jtorif id««'*J«e grm^t'Agro.' 

; 'rilpiMe theetrong 

6 ^ at the right n nijwW e,. : Me aMb'-wSt' ’ 


printing by pnivious applications of such 
ink 

The disintegration of tho half-tones into 
separate linos or dots is usually acoom- 
plished by photographing the original pic- 
ture through a fine grating of jiarallel lines 
or network of intersecting lines, photo- 
graphed on glass The result is a mechani- 
cal, lifeless print whioh often fails signally 
to reproduce the individuality of the I 
original The actual pattern of the grat.- 
ing, furtunatelv, is apt to escaiie the notice 
of the superiieiul observer, but it appears 
conspicuously under a magnifying lens and 
IS often apparent to the naked eye. A 
person who has seen it m one picture is 
tempttsl to look for it and find it in others, 
and then his eye involuntarily follows the 
straight lines of dolv, and tho artistic effect 
IS spoiled 

Several processes liave been devised for 
making the "grain” of the pioture less 
regular, but none of them liavo achieved 
complete and lasting success. In some of 
these processes the picture is photographed 
through a stippled or dotted screen, while 
in others no screen or grating is employed, 
but the “gmin" of tho half-tone pnni is 
produeod by jiartiolos of asphalt applied 
to the metaJ printing plate in the form of 
dust, and then fused, before the sensitive 
film is applied. In the heUngravure pro- 
cess, for example, the polished copper plate 
is first dusted with asphalt m a special 
apparatus, and a asooiid operation is re- 
quired to melt ibe dust and attach it to 
the plate. A photogmpliio oopy of the pio- 
ture is made on p^«r ooatod with biohrom- 
ated gelatine and the undeveloped print 
is applied, face downward, to the hepb^lted 
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^ ordtey 
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iffcirf I«INW^ ftiil<*»««, i*«i» hiupnlv the 
' 11^ 

'f-MUte Mom « MTV 
^ **« pro- 

!aum p i** ttUipatt anmumr; that u it 
a qf |m 4 wfU, a UmpMf tuut wUh 
tt ilpiUMriir lUtmey wdm; Otat U mutl 
> aypIM lui *n a Maphatard 

uUy Wa a4Utrtgorafi>tittpiVeM>ti- 
eat t|M Upm th» pMk. Nor do«t ht 
mUM th imporkmee of eompiying with 
tht 4Mpiorlf fotuirtiunti vihieh neurt to 
him « ripht in a imdt-inark eom^ 

pimNti vM tko proportp rtphi that an 
invifPor p&fttirtthV taking out a patmt. 

TTm fUkmiPt U ^ft of a ttrit* of 
orMoi, vtrktm kp a nm who it at onet 
ft 'tfoik-norli, an admtiting, and a buti- 
pstt tMptol, a man who. hat a firtl hand 
hnowitiltt of tht oalut of Irado-markt and 
oftSuOamotmtlhodt of trado-marh tapUnta- 
tfon. fht Itritt, which will be oventuallp 
piOiiihtil in book form, wiU intiude dit- 
euMioiW, wriUtn in butinttt Englith, of 
the Ptdtral trade-mark law, analptit of the 
regwfrtmenlt for regittraium, the tlemenit df 
A goad Ua^mark, and trade-mark pro- 

‘If you ihould find in your Santo Claua 
■toeWngt next dtriitman, a gift at the 
exfttniriva yiCht to uae the word “Royal” 
ai a mube for baldae powder, you would 
he 18^000^000 rtoher than you were the 
day before. It fi laid, on autfaenty, 
that ^ Royal Baking Powder Company 
oonaiden ita trado-ourk worth juat II, 000, • 
OQO a letter. Thia ia, pertiapi, the moat 
valuable trade-mark in exiatenoe, though 
it ia rivaled in value by “Kodak,” 
“tlnaeda," “Ivory” (aa apidied to aoap). 
“CoeiHCala," the name “QUMte,” uaod 
in oouaeotion with safety rasora, apd a 
halfxdoma others. Each of theae trade- 
marioi hnt beoome a national iiwtitution. 
To diiplaoe them in the publie mind 
would nquhe oompetltion of unheard of 
mftgUitudo and energy. The name “Coca- 
Cola” ia wmth at leaat 16,000,000; the 
Qorham ailverwace mark, 12,000,000, at 
a fair eetimate; the trademarka of the 
National Bfaouit Company, all of which 
tondii the highest standhud of diatinetive- 
neai, nuiat be the lacgeat asset of that 
eoBOen; and the name “Kodak”— where 
would the Eastman Company’s businoaa 
go to if it ahould hand over the trade- 
mark “Kodak” to some other concern, 
and go on roakiqg the eame goode under 
the name at Smith's Band Camerasf 
When the American Tobacco Company 
was recently dissolved into separate con- 
ooRiB, under the order of the Supreme 
^urt, the trade-marks of the oombina- 
tien ware eafimated to have a value of 
I45,OOQ,000, out of total assets of 1227,- 
0004100, 

Tfw agft«fato total valw of well-known 
AmeriiHUi trade-marks must be in the 
hundietli of millieni of doliim. But any 
Mtituate of the vaitU) of a trade-mark, 
appri fmm the hualUAsa to whieh it applies, 
Is hrimaaasiQy iuram gueSa, for a trade- 
ntajdl: la a tpealM of otMOmeroia] proptity 
th^ «Miiot be sold by iMtf. It ia in- 
anpili0^ iMtaoiiud to the bushwaa friUp 
whk^ it atotmtm, and dannot jjte mm- 
(AMed'lritheat a ttamiW' of the buafneea. 
Tk*^ pro eaaae wbt# a oempOnt’a trfde- 
iqip ,)i#,|iW0iue w; vftJipWe, ,jlil«wi«b 
hNt|.,pl9.ii^.jNqNdal4tyvft|^ im)«tT«alr- 

e ndutdoWB idl other 
^#ii)rt,t]mbt»i- 
huwtit. A ttade- 
food^-uaing 
^'«ipitajhiit,the 
lnMda;for'hti^ 

''tilth 'liw iihiMti* 
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IriaoltM, it it a device of laaitimable' 
vUhw to the oommeroial wurid. 

Sometimen a complex ohaiu of events 
it heat explained by a simple illuatration. 
With thia idea in mind, let ua put our- 1 
srivea in the place of a woman who wants j 
a cake of Ivory aoap. She hvea in a desert ^ 
town in Arizona. She cannot go half 
aeroas the continent to dnciimnti to buy 
a flve-cent cake of soap from the makers. 
In fact. It is a safe bet that she never 
heard of the makers, but the knows that 
wants Ivory soap. So she sends her 
little girl down to the “general” store, 
and this lisping messenger asks for “Ivory" 
soap — not just plain “soap” — and brings 
the familiar package with the name on 
it back to hm- mother. If the atorekeeiwr 
•ends some other land of soap the owner 
of the niokiri knows instantly that she 
did not get what she wanted. 

By means of the trade-mark “Ivory” 
the manufaotuiera in Cinciniwti deal with 
this buyer iU Arizona as sorely and as 
expeditiously as if she lived across the 
street from their factory, Ttaoo this 
transaction backward, and you will And 
its trail running unerringly through the 
retailer, the wholesaler, and the jobber 
to the manufacturer — and at every stage 
of its journey the product kept its per- 
sonality. It left Cinninnati as Ivory aoap. 
and as Ivory soap it was put into the 
oobBumo-’a hands. 

Belting by trade-mark ii one of the 
miiwolea of modem merchandising. Its 
development to a state of high efRcienoy 
has taken place during the last hundred 
years. 

The early decades of the nineteenth 
oontury witnessed the rise of three great 
forces which were destined to aooomidiBh, 
in a short time, the most profound changes 
in manufaOturing and selling methods. 
These forces were: 

1. The application of steam power to 
manufacturing in a large and eoonomioal 
way. 

2. The development of cheap and quick 
transportation. 

3. The invention of means for the rapid 
dissemination of intelligence. 

Factories employing thousands of hands 
— great industrial monuments to cheap 
power — ^had inevitably to find distant 
markets for their products. No longer 
|oould the manufacturer sit at home and 
await the buyer. His product was too 
large and its burden was too heavy to 
carry on a faap-hazard sales plan. Con- 
sequently, the selling departments of all 
enterprises grew tremendously in im- 
portanoc. Customers were sought across 
the breadth of a continent. Many a 
manufacturer's sales area grew, in the 
span of a generation, from a few hundred 
square miles to a region that inoluded 
every degree of olimate from the arctic 
to the torrid. To aocomplish this reeult, 
efficient selling methods and eoonomioal 
and fast tranep<»tation were required. 
As a natural oonsequenoe of these condi- 
tions trade-marks grew in importance. 
Manufacturers without trademarks found 
that they had no h<dd on their trade. 
The consuming pi>Ulo did not know them 
or their products by name, and they were 
at the mercy of the jobber, the whole- 
saler, and the retailer. ^ . They were sup- 
ported -by a chain of ciNUmatances, of 
which every link waa woak. 

On the other hand, mast’otactuiers whose 
trade-marks were firmly fbasd in the public 
mind by reputation, b0|^ to sea that 
they were, to a huge dsflMi, independent 
of the merohandiiiag sdtain. The ulti- 
■mate consumer knew ihSir ttade-niurked 
products, and asked (or ilMKA hlf name. 
Thus, by a process o/t pSriunsl- srvriution, 
the tnde-fnark devdopad in importanoe 
fToita a workman’s tad mark to a qrmbol 
of good wi«--a buSlBpaaj|oiet,iij a tangible 
form. 

It is an axiam of lsml .|Mlp#ophy that 
I when a thing' becomes or deaus ' 

ftbta, Isi^hiMpn oowpaiip^ m wgulation 
and ptataotton sprinpi .Bi^ Coa- 

sequontly onh looks laii’,, ,ai|d fijnds, the 
.bsgfaiiiiiW of fpedfia on the 

•l^t of imA»--l&ark(t «r^md the end of 


the first quarter at the nineteenth century. 

Before the first trade-mark legislation, 
oases of infringement fell under tae com- 
mon law, and were decided in oourts of 
equity. 

H. D. Nims, a well-informed writer on 
trade-marks, says in his “Iaw of Trade- 
marks and Unfair Trade ” 

It ia nrely that one Hfo tice« the senesia snit 
maturity of law. yet It liu> almost som thnm 
of tnutn-msrk law. In the- olghteonlh oeotury 
tberw wtro s tew sosttertid dcdslona which turned 
•Inoiit wholly on thu qucwclon of fraud WIUi 
tlM rise end growth ot msehlno-nisde nMrchsndlse 
in tae earlier part of the last cunitu-y, tbe mailer 
of private marks of merchsnu to dlstliiguish 
wares going out Into the public markets ot the 
world awumed Imporlance and cases mnltlpUed 
Trafto-mark law is one of the resulu of machinery 
It is safe to say that the great mass of trade- 
marit and unfair-trade law Is the devolupmnnt 
of the last forty years. 

A stnioture, of which the foundation 
has been so recently laid, must neces- 
sarily be still unsettled. The rulings of 
both the Patent Office and Uie courts 
are, in many cases, contrary to precedent. 
In some instanoos, courts in different parts 
of the country have banded down con- 
tradiotor^' deoisiona bnsring on the same 
question. But, despite these drawbacks, 
a body of trade-mark law is being slowly 
formed, and it is only a question of time 
before our feet wiU be on firm ground. 

Trade-mark oases should be entrusted 
to lawyers who have specialized in this 
branch of the law. The legal status ot 
this subject ia changing so swiftly that 
an ordinary lawyer, absorbed in general 
practice, oannot keep track of it. 

A trade-mark has been defined as “any 
sign, mark, symbol, word or words whieh 
indicate the origin or ownerahip of an 
article as distinguished from its quality, 
and which others have not the equal right 
to employ for the same purpose. In its 
strictest sense, it is applicable only to a 
vendible article of morohandise to which 
it M affixed.” (Ball v. Broadway Bazaar, 
Court of Appeals, N. Y., 87 N E. 074.) 

Wo give this definition because it ex- 
presses in the fewest possible number of 
words the function and limitations of 
trade-marks. Also, because there is m 
the minds of many business men, a con- 
fused notion of the difference between a 
trade-mark and a tradi>-name. By re- 
ferring to the definition it will bo noted 
that a trade-mark ia “applicable only to 
a vendiMe aiiudc of merchandue to which 
ii it affixed ” 

On the other hand, a trade-name applies 
to a businees as a whole, although this 
bunuem may he engaged in the solo of 
not one vendible article only, but a thou- 
sand. Fur instance, “Wanamaker’s” is a 
trade-name and “Kodak” is a trade- 
mark. 

A trade-mark has no value except that 
created by the quality, sale, popularity 
and profit in the ortinle to whioh it is 
affixed. No matter how distinotivo or 
attractive a mark may be, it is wwth but 
little if it is used m oonneetion with an 
inferior article or with an article sold 
without profit. 

But a distinctive and suggestive trade- 
mark is of immense help in advertising and 
sdling. Consider, for example, the trade- 
mark of Old Dutch Qeanser. It is full 
of ktmon tnicreri, motion, life, and , eug- 
geetton. It brings up iu the mind the 
mental picture of dirt fledng from an 
energetic Dutch scouring woman. That 
thia mark has been a powssful aid to 
sales ia obvious. Suppose Old Dutch 
Ciaeanser had been oallwi Climax Clean- 
ing Powder? Can you ilnagitte anybody 
getting together anything more than the 
most languid interest in anything with a 
osune so dull? It remindi one of hard 
and sordid toil. , , 

Notes for 4v«iitem 

Waatad: A Denaatle lHMg|i KModer.— 
Boys down South osta fsteamber how 
' their mothers made bant hk|piiits, known 
as “Maryland Sisouitt.” ||y meoiia of a 
fluted roller of hsird itaod journaled in 
upwardly projeoting idtalh Ak the eMee of 
a bread boaiil, the huii^ was mixed. 
The'cpBar bad a hand OBM^ The board 


was large and clumsy and it was quita a 
job to hold the hoard and turn the roller 
in the stiff dough. Why does not some in- 
ventor devise a small oompaot dough 
worker adapted for dumestio use, having 
means for securing it rigidly to a suitable 
support and so gearod as to render its hand 
o{)eration easy for a woman or child 7 

To Protect the Aviatar.—Franaois Ril- 
lean of Los Angeles, t^al,, in patent No. 
1,027,346, provided an inflated double- 
walled body in the form of a frame having 
an opening or cavity to receive the aviator, 
a doubie-wallod roof forming a head pro- 
bictor and the floor of the cavity forming 
a seat for the aviator. 

Opening a Sash Lock from Outside. — If 
you have ever f<jrgotten your dof>r key and 
found all windows locked, you will appreci- 
ate the importance of ihm suggestion: 
Some one should devise a sash lock whieh 
oan be opened from outside by any person 
party to the secret. There might lie some 
form of combination or somo secretly dis- 
Txised tripping device, by whieh the look 
oould be released whenever the neoessity 
arose. If the improvement lock should be 
slightly more expensive than the oommer- 
oial look, it would only be neoessary to 
apply it to one sash, that on the window 
most convenient to enter, and it would 
often he found useful when tlie door key 
had l>een left m the house. 

A Trough-shaped Aeroplane. — Joseph 
A. Williams of Cleveland, 0., haa patent^, • 
No. 1,027,654, on airship in which the 
plane is in the shape of an open-topped 
wedge-shaped trough which increases in 
depth and width from its front toward its 
roar end, is open at its ends and lias a suit- 
ably driven propeller at the rear wide end 
of the trough. 

Made Money by Invention. -An attor- 
ney tells of a client who wont to Washing- 
ton a little over a year ago to secure a pat- 
ent. Recently when in Wasbington, he 
told of having made sixty-five thousand 
dollars the {last year by the manufacture 
and sale of the invention. He produced an 
article that went into almost general use 
in a very active, prospenms industry and 
bis problem beoame simply one of supply- 
ing a persistent demand. To find an active 
industry and supply a revolutionary im- 
provement IS a royal rood to fortune. 

Death of Major Janney. — Major Eli H. 
Janney, the well-known inventor of the 
automatio oar coupler, reoeuUy died at hia 
home in Alexandria, Va. The Major was 
a native of Ixiudon County, Va., and enter- 
ing the Confederate army became a stall 
officer of Gen. Robert E. Lee. Shortly 
after the war, while engaged in business in 
Alexandria, he oonoeived the idea of the 
automatic coupler whioh for so long bore 
bis name, “Janney wiupler,” and was a 
representative of ihe tyjie which has come 
to be known as the M. C. B. or “Master 
Car Builders'' coupler He soon demon- 
strated the practicable oharaoter of the 
invention by its actual use on a Virginia 
railroad, and the importanoe of his inven- 
tion IS acknowledged throughout the entire 
railroad world. Although more than eighty 
years old at the time of hit death, he is said 
to have Iteen engaged up to about two yean 
ago, when stricken with hia last illness, in 
expenmenting with improvements upon his 
original invention. 

Safety Appliance for Airshipa.— Louis W. 
Stolp of Washington, D. C., has scoured a 
patent. No. 1,029,47.5, for a safety appli- 
onoe in which there is a movable element 
which holds the operator’s seat in place 
upon the framework of the machine. A 
parachute is connected with the operator's 
scat and has automatic means to open its 
umbrella portion. Means are provided for 
releasing the operator's seat by hand from 
its oonneotion with the framework of the 
machine and means are also provided whioh 
automatioally release the opemng means 
for the umbrella portion when the seat is 
released. By this oonstruotion, in ease of 
acoident, the op^tor oan relea ^ seat 
from the machine and will at the ime 
release the umbrella portion of r ira- 
ohute, BO it may operate to ood( , bis 
deaoent. 
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INQUIRY COLUMN 


RECENTLY PATINTEO INVENWONS 

I llieae rolamoa ar* «0«n to ill pdteDtaM. Tb* | 
notlcea aic InaaPtwl Dr apecUI arrAii*em«Bl 
with the Inventor*. Term* on ■ppllcAtloo to tb* 
Ulvcrtlalng Uep*rtm«t of th« SctINTtviO 


PertalBiBB «o AbrsmI. 

llKIiT— T Hcrrrkowitx. 044 Union Aw*^ 
Ilroux. N Y. Thli Indention provldei * »♦- 
Bllli-iit belt for troufera mounted upon the 
wtilaliiiinil thereof to maintain an approal- 
nmlili lonataut preaaur* on the poraon of tb* 
won nr wtillr expnndlnr to accommodate the 
inovi iiii-nf of the peraon i provldea realUent 
nieaiiH for aald lielt to Increaae the period of 
acrvicc of the belt! and provide* guide mem* 
beru for llie belt. Raid member* being attached 

PerlaloiMB to Atrlatlon. 

.IKROPf.ANE— D. B, Davih. Pranklln and 
Wllliird St8. Hollywood. Txia Angelea. Cal. 
Thla Invention I* applicable to varlnua type* 
of ueriiplBue*. hut particularly applicable to 
that type In which tbr balancing ta elferted by 
H relative movement of the parta of the main 
KUpporting plane Automatic meana provide 
to keep the main body In It* proper poaittou 
when ero*a or vertically-directed enrrenta of 
air are encuunlered. 

nlertrloal Devicea. 

TKIiKmiAPniNfl INSTiniMBNT.— C. 
FEHiirNiiN. H41 Ht Nlcliola* Ave.. Manhattan. 
N y. Thin invention produce* an Inatrnment 
attachnlile to a typewriting machine for u«o In 
conjuuetlon tticrewlth whereby the telegraph- 


iead, and autoniaUf si*snpi«M|tfoll«d by tha ' 
load-bolding menas fw MpUng <il8 twain 
asainat movement Is os* Mnatlon. Beatda* 



tion ; and provldea an attachment wherein the 
li'legraphlng cln-ult 1* cloaod when the uae of 
the loatrument ta dlacoatlnued. 

or lute rent to Farmor*. 

M.ANTRR ■ H Ai.t*K. M»Bon. Okla. Mr. 
Mien'* Invention provide* ■ planter wbleh 
will plant the «eed nt varying depth* and 
thereby secure a better aUnd Aa with tbl* 
pinntvr »ome of the *eod are planted near 
the aarf*<<<>. while other aeed planted nearhy 
are planted an Inch deep, the farmer naing 
thla planter will Im- certain In all caaea of 
obtaining a good *tand no matter what the 
weather condition* may happen to bo. 

(lANlJ AND MOTOR I>IA)W— B. B. Hni. 
l.Aitii. (IXH Franklin Ave. Memlco. Mo. The 
ohjeet of the Invention I* to elfeet an Improve- 
mimt In mean* for attnehing. auapendtng. and 
adJuKtlng plow* with reference to a frame Bup- 
IKirted upon wheel* which 1* aupported on 
wheel* When an obatruetlon la met. tho plow* 
and frame rlae until It I* panoed. when they 
reaunic their proper poaitioii 

OE.vniNli FOU MOTOR DRIVEN PLOWH.' 
— E n Bni.ifViin, (118 Franklin Ave.. MeotUnr. 
Mo In order to provide for driving a plow 
at high or low apeed and ateerlng the plow by 
IKiwer a* well aa hy hand. Mr. Bollard eon- 
necl* the motor hy sprocket gearing to the 
countershaft, which In turn drive* a supple- 
mentary abaft, a double clutch being employed 
that will throw either a itep-dowii or a step- 
up gearing Into action. Tho traction Wheel* 
arc driven by the aupplemental shaft through 
a pair of clutches, either one of which may be 
disengaged to release the wheel It control*, 
and thua permit of steering the plow by motor 


S'idll. (Vsiiteil, acKIream nt paniM 
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prlKP* ■ pair of posts swiveled relatively to 
each other and adapted to be folded to dllfer- 
ent angle* relatively to each other for differ- 
ent piiriKiMe* and embodies a number of atruc- 
tural Improvement* wherebly It* efficiency a* 
n derrick and Us compactness and adaptability 
are greatly Incruaaed. 

CREDIT A (’COUNTING APPLIANCE.— A. 
1. LAMuaiiT, ('oneordia, Kan. The intention 
In thla case la to provide nn appllanee more 
especially dcalgncd for the use of merchants, 
to keep the aoount* of cuatomers who buy 
on credit In a very simple and aecneate man- 
ner, to allow a saleanian to raadily aacertain 

the rualomcrs and to pormlt aocli 

snlcanisn to make addition* to the customer's 

Iio.N — w s AuLSB, care of Empire Plow 
Co . I'leveliind Ohio. One purpose of this In- 
vnnthin Is to provide a box having a plurality 
of shelves movable relative to one another sol 
as to expose slmultancouBly tho eontent* of I 
all the ahelvea, which can be folded UP In a 
convenient air light manner, so tbnt the con- 
tents will be protected from dost and dirt ana 
kept perfectly fresh ! 

MOLD — II w HTniSTii.MSian, Route No ^ 
l.lnton Inil The oblect here I* to provide i 
mold more especially dealgoed for mbklnii Con - 1 
irete feuee posts and like artloles, and ar- 
ranged to allow convenient and secure removal 
of the post after being molded to parmlt Im- 
medlete reusing of the mold for forming KB- 
other post while ilie flrat one h setting. 

nOISTlNfl APPARATUS.— P. U. OaVOB-l 
iuTy, Byron, Wnah. This inveQtion ralstaa 
to hoisting apparatus for huMilng bag* of 
lisle*, or other mercbandlaa, and bns rtfar. 
enca more parttcuUrly to Kppnrstnn of HUg 
dana which comprlaat a haU. MWaa luMWdl* 


betna naoful In warabouBes, It can admn- 
tageoualy bo used In UfHng and trattsfenlng 
weight* from point to point. The ragraring 
show* a aide olevatloa of an embodiment of 
the Invention, having parta in cross section 
and part* broken away. 

DRYING TABLE.— P. I. DoaoHna, care of 
Acme Cloth Hhrlnklng Maeblnary Co., 11 B. 
4th Ht.. Nrw York. The cloth In the piece 1* 
paoaed over the ubie to dry before ahrtoking 
It, the table Mng arranged to Insure nntform 
drying of the fabrio with the greateet econ- 
omy of steam mod as ths heating medium, the 
table belug made In eecUoae capable of being 
readily set up, or taken apart for paeking In 
a nmall Bparc, for shipping, atoring, etc. 

Mentlnc m 4 IAHiUrc. 

INCANDESriNG ELEMENT.— D. J. MoxO' 
SMirR, Spencer, Ohio This Inventor has pro 
duced an Inraudearlng element made up of 
laininm or plate*, each plate being weakened 
hy aid of score line* so as to came the plate 
to break along said Ilnei If It breaks at all, 
thereby preventing fracture of the element 
along any line or plane except one parallel 
with said score line* or with plate*. 

Hooaebwlg Vlllltlea. 

TEA BREWING APPARATUS.— C. A. Bheb- 
MAN. 881 4tb Ave.. Maobatton. N. T. This 
Invention provide* an urn composed of two in- 
dependent units. In the upper one of wl)leh 
the tea or other Infusion may be brewed and 
directly withdrawn from the same ; or the Id- 
fuBod liquid may be withdrawn from Its con- 
tact with the ten or other subatanoe from the 
lower unit or receptacle. 

’Vneblaea nog maebutleal IMvIeea. 

, MATCH MAKING UACBINB— B. B. Barb. 
816 Madison Bt., Brooklyn, N. Y. This luven- 
tloB relate* to match making machines hav- 
ing an endles chain of carrier plates for 
aecnring the splints and carrying the same 
from device to device for automaUenlly com- 
pleting the maicbea and Bnally ejecting tbr 

PeitalBlwg to Toblolro. 

DRIVING GEAR FOB MOTOR VEHICIJIS. 
— O. J. OBAN. Uallahan, Cal. Tbl* improvamrat 
provides a driving gear for automohllea and 
other motor vehicles, arranged to transmit the 
power applied by the motor to the rear axle to 
the front axle without Interfering with the ateer- 
lng gear, to compensate for the variation of 
apeed of the front or steering wheels when turn- 
ing from B straight path, and to prevent 
skidding. 

AUTOMOBILE— W E. STANtat, care of 
Bank of Bay Blarayne, Miami, Fla. In this 
vehicle the frame carrying the motor may be 
raised coustderably above the ground gnd he sup- 
ported In this position, so that the plow abtres 
or shovel members may be carried between the 
wheel* and below the frame, to work the sol) 
as the automobile Is driven by It* motor. Thn 
machine may readily be couvorted from a 
pleasure vehicle to one carrying plow share* 
for working the soil, and cultivation of tall 
eropa 

Nora. — Copies of any of tbsaa patmta will 
be furnished by the BciBNTiFio Aubbican tor 
ten cento each. Pleaae itate the name et tb* 
patentee, title of the Invaatlon, and date of 
thla paper 

Wa wish to oaU stteotloo to the tato that w* an 
la • position to render omagetaM amtlota la every 
bmach ot patooi or trade-mark woafc. OurawSb 
eompoaed ot mechanical, eleotrtesi aad etaaraloal 
experts, tboinughir trained to praparu and i)raae> 
cute ail pataut appUoatlons, toraipeetive of lb* 
oompiax nature ot the aubjeot muttor involved, 


uatoir oompatittoe matton. 

We abo taave amo c ia to a ttntoiibnut tb* wmM, 
who Mailt to tb* ptoseottilito ot paMM and Mdp* 
■Mlc appHastiona aied Aii aU imwMh ' i walgR 
to to* Usttod Ptotai 

Mubm k Oo., I , 


... MV aMBA Min. ' 

gmi,lOT2. I2q^).: 

Tb* Unttad Stotaa'fblthfc beten ««Biiii«{4litor 

draJlMga imtotomf pbd RMMittMM tjfapw Wnr 

WharaouatoyottooWiinil. Sto(» tbh ili ito<||(i.(lt 

the tract now 

wtak laauM taneasiag oaO* tor toe dmteaga eM- 
neer, and atudants irtt), And to tola ooniilae tmt 
muiffi headad taformatWn. Fl^work aqulp- 
ment, (mgtoaertag totshntobe. the praUtolitorr 
anrvey, undantraiiis. flow to, open ebannali, ton 
location and eonstruetion ot open dltebM, lavae 
eystonw. the redaroatlon Of tidal tonda, the drain- 
age of Irrigated, peat, and .muck lands— all tbeae 
phases of the snbjaot are set forth, with i|*efui 
tables, and Instruction m to makliig oloaa esM- 
mates and kaaptog wtoouato aeoowta and ree* 


Uni. Naw York! D, vw NtMtimnd 
Compaajr, 1911. 8vo.; 279 pp.; 62 
illuatrationa. Price, 63 net. 

The flitt power dredge Of whieb we have any 
knowledge was dedgned by one OorneUus Meyer 
to IffSS. It uttoaed boraiM to the eonatniotlonor 
oanai* and dylus In BoUand. It la a tar cry from 
that (buniy and toendeat pleae of apparatus to 
toe marvalouB maohlneiT of the modMn dredge, 
which tow made pomdbie so muoh ot our pneent 
ooavnerclal developmttot. The debt of naviga- 
tion to toe m e eh a nir a l dlggtog ntachlno enoeede 
only that ot dralnege and Irrigatiaa. water supply 
and mining. All are under heavy obligation to 
toe dredge for toe breadth ot tb^ acoompUto- 
ment. The volmnc in hand treat* of this import- 
ant aubjeot from all point* of view— the nature ot 
aolle encountered, the method of taking aoundtoge 
and hydraulic surveys, the excavation of subaque- 
ooe rock, toe types ot dredges employed In verioae 
works and their claaalflcatlOB and capacity, hy- 
draulic and pneumatic dredges, dipper and grab 
dredges, end coat data The cDgravlnge show 
plainly the distinctive featuree ot the vartoua 
types and toe relation of toeee featuTM to the 
work perform ed. Mr. Prellnl hte given ue a booh 
that la toatrucUv* and fiaetoattog to a vary Ugh 

CoUMRNTART ON TBS SciXNOC OF OBOANI- 
KAHON AND BunIMBBS DxvBUIPMBNT. 

By Rob^ J. Frank, LL.B. Chicago; 
Cnioago Commercial Publiahing Com- 
pany, 1911. 8vo.; 280 pp. Price, 62.75. 
The author atatea, and toe facta anetato Ua 

leaat one third a atiooess: the other two tliltde 
bntog acquired by opportunity and adequate (ecin- 
tlee. It la mote eaaontial than the average to(!er- 
ponttog grotto realises that It should oiosrly 
understand the advantsaes and Uraitstlona ot a 
corporate body, and the speotOc edvantegee wUcb 
they desire to enjoy : otherwise It remains for 
future dlmgreeaUe developmenU to rnillghton 
them ae to toe erran of their Initial Btep. It b not 
rafllclent. as toe author emphaslae*, that they rely 
wholly upon the judgment of oounael The trea- 
tise coven In a common sense manner all the 
usual oonalderatlons confrontmg too organlxers 
of a business corporation. Ftoandna. manage- 
ment, reorganisation and consolidation, aro 
plainly set forth, and the promotion of enterprises 
littipgiy reoelves a separate chapter An appen- 
dix oontalns oonlract forma, oertlfloates, by-laws 
I and resolutions, a synopsis of toe oorporntloa laws 
ot those Stetee most lenient toward this form of 
organliation. and rules tor listing stocks and 
bonds, wltb a table ahowtog their earnings In- 
oorporaton. officers and directors, financiers and 
acoountont* will all find thla work a tellable desk. 


WARBOtpa AND THRIH BTORT. Bv R, A. 

Fletcher. Loadon, New York, Toronto, 
and Melbourne: CiMaell & Co., Ltd., 
1911. 

In writing this work the author dledalin* any 
Intention of treating of the structural probl^ 
relattag to warships, or Intricate matters of 
strategy and tactlos, hi* aim having been to de- 
scribe ta popular non-tectmical language the more 
Important types ot wanhlpe fevored at dUfereht 
ttmea to dlSiteBt part* ot the world. Be aflowo 
how type bee eiwoeeded type, and he dos(Wlbr« the 
main Usee of dtvorgenoe and devetopment. Tho 
awlSor reveraee the umial practice of treating the 
'watiUpt M Inddeatal to the naval bAtthw. pre- 
lettog fo treat the naval batUee oa tooidantaj to 
toe (rarsblp*. The work opens with an totreduo- 
bon. wUoh forms one ot toe most readable and 
toatrnetlve chapters of to* book, and is la (hot a 
digest of toe votume wblob follows The hle- 
torieal chapter tracing the development of the 
wMihlp. from toe ancient Xgyptlan* to too day ot 
toe totroduetion ot artUtory, I* partteularly read- 
ablo. aa are the toapter on Iron ohlp* of war and 
chat dealing with guns. pwjeetUea. and orinor. 
The work Is written (or toe layman. ItglwaMm 
toaktad ot totormation ha wants, and give* It to an 
HMffnMIag way. The antoar has done h|a teak 
wall ThshaU-tonevrarkaftosbaokispartiett- 
and tho fubleua of ffluitratton are wan 



a| the 10-Year Race for Favor 
Here’s the Tire That Won 

In litte Bb«I toil ymmn oi thu 20th century came 
a ra^ lor ftiiliaiiiacy ki pMumatic tires. 

im ^ laattoig makers were in it. 

ibid idl of us knew that the tire which won 
nMwt eoimcl ail others in the test of use. 

hi liw past three years came the verdict, in viTid, And now an output of nearly 100,000 tires 

mtmislakaWe terms. monthly fails to keep pace with the call. 


In 1909 No-Rim-Cut tires began to be preferred. 
In 1910 the sale doubled. In 1911 it doubled 
again. So far this year it has trebled over last. 

Now the most popular tire that the world ever 
knew is the Goodyear No-Rim-Cut tire. 


Voiced the Verdict of Over 200,000 


Over a niHIon and a quarter of 
these premier tires have now gone 
into use. 

They have been tested out on 
some 1200,000 oars. 

So the status today of No-Rim- 
Cat tires voices the verdict of 
200,000 who have tried them out. 

A verdict like that is tob over- 
whelming for any tire user to ques- 
tion. 

Six TioMs Largar 
Than in 1909 

In the year 1909— our tenth 
year of tire making — we sold 108,- 
127 Goodyear tires. 

In the past twelve months our 
output h«8 been 640,147 pneumatic 
automobile tires. 

So the demand for these tires, 
emce 1006, has more than multi- 
plied six times over. It doubles 
now every few months. 

These figures tell, in a vivid way, 
how users regard No-Rim-Cut tires. 

Huw Goodyaur Won 

We brought to our factory years 
ago the beet rubl;>er experts we 
knew. And aveiry year we've 
adSed to tbOk^rps. 

To compare their ideas we built a 
tire testily machine. There four 
tires at a time are oonstantly worn 
out under an sorts of road 8bn<lk 
tiotts, 


Thus wo compared 240 formulas 
and fabrics. Thus we compared 
every factory method. Thus we 
compared rival tires with our own. 

As the years went by, in this 
ceaseless selection, Goodyear tires 
became better and better. At the 
end of ten years we had come close 
to finality in wear-resisting tiros. 

Rim-Cutthkg Ended 

During this time we brought out 
our patent type of tire. 


This type — the No-Rim-Cut 
type — makes rim-cutting forever 
impossible. 

Statistics show that 23 per cent 
of all ruined old-type tires are ri in- 
cut. And rim-cut ruin cannot be 
repaired. 

This new-type tire saves that 23 
per cent. 

We control by patents the only 
way to make a practical tire of this 
type. So the multiplying demand 
for tires that can’t rim-out has 


centered on Goodyear No-Rim- 
Cut tires. 

10% Oversize 

Then we made these tires 10 per 
cent over the rated sise. That 
meant 10 per cent more air — 10 
per cent greater carrying capacity. 
It saved the blow-outs due to over- 
loading. 

This 10 per cent oversize, under 
average conditions, adds 25 per 
cent to the tire mileage. 

By these two features — No- Rim- 
Cut and overi^izc — we cut the aver- 
age tire bilLs in two. 

Profit Roduced 
to 8V& Per Gsnt 

These new-type tires, made over- 
size, cost more to build than old- 
type tire.s of just rated size. And 
Goodyear is the costliest quality 
that goes into tires. 

Yet Goodyear prices have kept 
close to other standard tires. 

As a result, our profit last year 
averaged 8 4 per cent. 

By giving most we have gotten 
most. Those are the only reasons 
why No-Rim-Cut tires now domi- 
nate in Tirodora. 

And those are the reasons why 
you will employ them when you 
once find them out 


Our 1912 Tire Book — buwl 
on 13 yezu-s of tire nmking — m 
filled with facta you should 


HHty idea in formula or 

was put 

'iniieiiii^ toft. 
w)»lpl|;>«Ma ware 



No-Riiii-Cut tires have no hooks on the base. They don’t hook 
into the rim flange. So your removable flanges are set to curve 
outward when you adopt this Ure. Just move them to the 
opposile ikies. 

Throiuh the base of this tire run six flat bands of 126 braided 
wires. These make the tire base unsWetohable, so nothing can 
foroe it off the rim. But unlock a flange and the tire slips off like 
any quiok-detaehaUe. 


GoODilfEAR 


AKRON, OHIO 


or Without Nwi-Shkl TrMtda 

No-Rim-Cstlires-lO^ Oversize 


know. Ask ua to mail it to y 




the GOODYEAR THlE ft RUBBER COMPANY, Akron, Ohio 

Clli» W.MdnABKlnd.ifariA.TbM.rnAecM.m.uHlRep.irOulfS. 

.) ru?. #> « ft i wM ' V S f* tito Aw on* Tli» 





^ ^EXTINWWHER 

Daily Fire Loss is 

$ 1 , 000,000 

^ That the fire loss in the 
United States approxi- 
mates one million dollars 
every working day, is the 
startling official record. 

The Dread of Fire is a 
Menace to Efficiency 

The fire prevention prob- 
lem is of interest to every 
factory owner, office 
manager and householder 
in the United States. 

Fire prevention methods 
in the factory are just as 
necessary as appliarices 
that make for sanitation. 

^You can do ^ 
your share. 

You can protect 
your own pro- 
perty. 

See that your 
home and your 
place of business 
are safeguarded 
with PYRENE 
Fire Extinguish- 
ers : the most 
efficient known. 

flThe contents 

of PYRENE 
Fire Extinguish- 
ers are a combi- 
nation of power- 
ful gases in a 
liquid form. This when 
subjected to a temperature of 
200 deg. F. or over, is in- 
stantly transformed into a 
heavy, dry, dry cohering, non- 
poisonous gas blanket, which 
separates the flame from the 
burning substance by lifting 
off the flame. It kills in- 
cipient fires instantly and, being 
a non-conductor, may be used 
with safety on electrical fires. 


laeluilad in tk* U*U of Approved 
Fir* ApplianoM Ucuod by the 
Nationnl Board of Underwriter* 


PYRENE is compact and con- 
venient An extinguisher weighs 
only 3 lbs. filled. It is only M 
mches m diameter. Costo $6.00 
in enamel; $7.00 in solid brass; 
$6.00 full nickel-plated. 

Pyrene Mfge Co. 

USSBr^dway, NmrTafkCity 


SClENTlUCAKEiacaif 

The Bflldeiicy of the Lazge Manu&etiiriiig Flult 

By Sidney Ckwvaa Kooa, M.M.E. 


iiulletin detailing manufaoturea In 
Now York titate, one of the first State re- 
ports issuwl, and ooveriog lfi.3 P«r oe^^t of 
Uit' total manufaetures of the United Statea, 
a niimlx'r of interesting facts are disclosed. 
It IS found, as was to have been expected, 
tliat the proportionate output of large 
estaMisiiiuents is inoreaaiug, while that of 
small iilauts is deoreasing. It also appears 
that the effleienoy of production m the 
lanre plant is much higher than in the small 
one, more product per man w turned out, 
and (what is of greater real importanoo) a 
larger value per man is added to the product 
as a result of the manufaoturing prooesses. 
And this "efBcienoy" has itself shown a 
marked increase during the five years be- 
tween 1004 and 1909, covered by the cen- 
sus investigations. 

The first item mentioned is due to the 
coneentration of effort and oapital, in small 
plants and small industries as well as large 
ones, to combinations of men and enter- 
prises, to the rapidly developing idea in 
manufacturing which has been so aptly 
expressed in the State motto of Kentucky: 
"United we stand; divided we fall!" Co- 
operation IS the keynote, and it is finding 
expresHion m establishments of all sizes. 
So It follows that the ratio of the output of 
the large plants to the total output is in- 
(ireasing. 

Plants with an individual annual prod- 
uct- of $1, (XX), 000 or more numbered 294 in 
1904 and 470 in 1909. They employed 
20 9 per cent of the total numlier of wage 
earners in 1904 and 2.'>.4 per oont in 1909. 
They furnished 32.8 percent of tlie pro- 
ducts in 1904 and 37 per cent in 1909. 
They added value through mamifao- 
tiinng processes amounting to 25.9 per 
ueiit of the total in 1004 and 31 per cent 
in 11X19. 


A ciomparisou of thMe figurM will ahow 
that these large plants prodtteed about SO 
per cent more ou^ut-p«r man than the 
average of all plants, and BO per cent nune 
than did the 40,000 smaller plants. In 
value added through manufaotuie, the 
large plants showed 23 per oent more per 
man than the total avenge, and 32 per eent 
more than the smaller plants. This estab- 
lishes our second point, the increased 
economy of operation of the large plant. 
And it is duo in large measure to bettor 
facilities for handling materials, oranes and 
other labor-saving maohineiy, improved 
railroad eonneotions and service, and less 
of the “jaok-of-all-tmdm" in the make-up 
of the “hands.” To what extent the new 
fad “soientiflo management” has Inllu- 
enoed this result is pmblematioal. 

The general gain in effleienoy all along 
the line is shown by the'flguree for all the 
five groupings given in the eensus bulletin, 
plants with less than Sfi.OOO output; be- 
tween $5,000 and $20,000; between $20,- 
000 and $100,000; between $100,000 and 
$1,000,000; and over $1,000,000 annually. 
The gain in the establishments as a wiude 
was from $2,904 product per “hand" in 
1004 to $3,350 lu 1000, an increase of 16.6 
per oent. In value added during the pro- 
cesees, the gain per hand was from $1,3% to 
$1,507, or 13.3 pw cent. 

All of these points are best shown in the 
subjoined table In the table, all figures 
for total values of products and total values 
added, represent millions of dollars. The 
total products amounted to $3,369,400,192 
in 1909 against $2,488,346,679 in 1904, a 
gain of 35.4 per oent. The total value 
added in manufacturing increased from 
$1,1.39,742,293 in 1904 to $1,512,686,850 
in 1909, or 32.7 per oent. The value added 
represented 46.8 ]>er oont of the product in 
1904 ; 44.9 per oent in 1909. 



Let your Motor Pinaii 
your Tires 

Bid younsU now and iorarer of the 

friotton whM ot tbs puaip In oontact 
snth the fly-wheel of rour motor— It le 
always attached ready tor uae. WtU 
more than piw (or ttoelt the first seaeon by 
the saving of tire troubles and expense. 
Write lasUy lor Free DeMrMiv* BeeUe t . 

Ricme EiifiiM & MitdiiMry C$. 


Mmuto** 
Tire Pump 


^ELECmi^GHTlNC FOR i ^TCU RS. 

be set up at home. £ieDbMAmeacen Supplcmeor 
1551. Pnee 10 cent*. For sale by Muon fit Co... 
Inc , end all newadealert. 



Conquering Infection 


epic work of (lorgas and his asso- 
I elates, by which one of the greatest 
plague spots on the face of the earth has 
been turned into a veritable health resort, 
IS now known and appreoirtwl throughout 
civilization It IS gratifying to realize that 
like work has been doing in many other 
tropical regions. 

For example, the Gold Coast and other 
West Afnean colonies have long been 
branded as graveyards of white colonists. 
f>oin 1881 to 1897 the white Gold Coast 
mortality averaged 75.8 in the thousand 
for each year, in Lagos it was 53.6. Slnoe 
1S97, however, mosquitoes and rata have 
heeii fought on lines laid down by the scien- 
tifle baeteriologiat; water supplies have 
lieen purified and protected; and anti- 
1, yphoid iiuM-iilations have been made. I 
The result,-' In the years 1903-1906 the 
death rate was 24.3; during 1907-1911 it 
was 17.0; in 1911 it was 13.7. Here is a I 
rword fairly emulative of Panama. 

India, the home and the source since the 
down of history of many a “world pesU- 
lenee,” lias now a standing British army of 
about 72,U(X) men, among whom mal^al 
fevers are the most common iUneos; for- 
merly typhoid was by far the most deadly, 
('omparatively little progrew haa been 
made against the malarias but the enteric 
diseases have been so well combatted by 
moans of sanitation and inoculations that 
one might almost be sangume ot thdr 
extinction Five years ago the death rate 
was 2.66 in the thousand, a marked reduc- 
tion from former years; In 1910 it was le- 
duoi^ to 1.58; in 1911 it was but 0.63. 
KoF waa aU nich improvement mooopo- 


lized by the white residents and soldiers. 
Among the native Indian troops, which are 
nearly twice as numerous as the British 
similar progress has lieen made. While in 
the whole native population of “fatalis- 
tic” India (which has from time imme- 
morial, up to a few years past, looked upon 
cholera and the pl^e as “visitations" it 
were impious to defy) the death rate in 
1910 was 33.20 in the thousand, as against 
35.40 in the preceding five years; the birth 
rate rising pari passu fri>m 37.51 to 39.52. 

Such aehlevements as these are in truth 
but part of a world-wide and constantly 
more and more victorious fight with dis- 
ease, and especially with epidemics against 
which mankind has ever, up to our genera- 
tion, been almost defenseless. Thus, by 
reason of the necessities of tropical coloni- 
zation, are infectious diseases being elimi- 
nated from those regions; though olf course 
medical science cannot remedy the hig^ 
temperatures, which induce in the Caucas- 
ian the “tropical wrath," obaraoterized as 
it so sadly is by intemperanoe, lassitude, 
periods of spasmodic mania and of hide- 
ously cruel acts toward inoflending and 
defenoelesB natives. 

When such triumph over diseoM oan be 
achieved despite the formidably adverse 
oouditions obtaining in the tropics there 
should he an even greater measure of sno-; 
sees in the temperate zone; while fallare 
to eliminate disease-transmittdng biaeoto, 
and to preserve foods and waters pqve, l 
must in reoiprooal degrae be djaunditaUe 
in those regions of the earth wheM saaHa-j 
tion la eaaiw to effect and eiiHiaatioa more' 
edvaaoed. 
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Speed and Time are obtaiiied automatic 
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SCOSNIlFtC AMERICAN 



PORTLAND CEMENT MAtONG u dMeribeci 


Take wbat you want, 
When you want it. 



A 5nap<«bot in one two* 

{ hundrecith part of a second 
•~a alow anap-ahot in the 
shade, even Indoor snap* 
shots under favorable con* 
ditiona, and all withou|^the 
loss of any of ihe Kodak 
simt^idty. Such are the 
capabilities of the 

Speciai 

KODAKS 


Bacterial Ptiiifkatimi of Water 
and Sewage 

(Ooncluded from pave »,> 
Neverthelew, tfa« rural oommunity and 
the larre private eatates in the country 
have aimilar problems arhjoh have to be 
faced and solved. In the latter case, 
especially where convenience has demandetl 
an up-to-date water system, there Is the 
greatest need of a careful soientiflo study 
to the end the final disposal of the 
wastes shall be safe and complete. As a 
rule too little attention has been given to 
this phase of the subject by thoee most 
interested. It is generally thought suffi- 
cient to get the sewage out of sight under 
the ground somewhere and as long as no 
obvious nuisance arises, no further thought 
is given to it. The fact must be borne 
in mind that the purifying agency of the 
soil lies quite close to the surface. At 
moderate depths, these being greater with 
the more open soils, the air supply is 
insufficient for the proper action of the 
bacterial life and the continuous discharge 
of sewage under ground in such a way 
that it tends to sink into still lower depth 
is a mere evasion of the real problem. This 
sewage mingles with the ground water 
and will reappear at some point, possibly 
remote, posdbly in the well or spring of 
the same place, or of a neighbor, but in 
all oases praotioally unchanged in ohariin- 
ter. Examples are not lacking in which 
disease-producing bacteria have been con- 
veyed many hundreds of feet through 
compact soil. Several typhoid fever epi- 
demics resulting from such a altuation 
have been recorded. The water and sew- 
age problems of country homes depend 
upon BO many local factors that anj 
general discussion of them woidd be quite 
futile. This is a matter, howetw, which 
justifies most careful study in each par- 
ticular case, and the science of sewage 
disposal has now advanced to such a 
point that satisfai'torj' and ecunomicAl 
solutions are always possible 

Insects and Disease 

^ iOoooluied from paurK.) 

! the non-immuno population. Since this 

1 mosquito breeds by preference in fresh, , 
clean, quiet water, the first thing to do in J 
attacking this species is to render coIKh!- ] 
tions of water inaccessible to the mosquito. ^ 
These ore usually found to lie wnteivctm- j 
tainers of various sizes, such as liamils, 
tanks, cisterns, tin cans, sags m roof-gut.- 
ters and the junction of the leaves with the 
stem on plants of the Agava family. 
Breeding places may lie screened, drained, 
salted, oiled, stocked mth fish or destroyed. 

It is also nwossapy that measures he 
taken to prevent the mosquito from lie- 
ooming infected and to this end all oases of 
fever occurring in the yellow fever belt 
should be sorcenod for the first three days 
of illness, and upon the nwovery or death 
of the patient the house should bo fumi- 
gated to kill mosquitoes. For this purpose, 
sulphur dioxide, which may be produced by 
burning sulphur in the proportion of two 
pounds to the thousand eubio feet of 
initial air space, is perhaps the best agent. 
Mosquitoes may alw be killed by burning 
pyrethrum or toboooo, but these latter 
methods are less effioadous. It should be 
borne in mind that formaldehyde whioh is 
used as a fumigating agent for oertaln 
diseases will not kill inseots. It is inter- 
esting In this oonnootion to note that in 
thoM looations in the tropios where ydlow 
fever is endemic the disease is probably 
kept alive by infants in arms who have it 
in mild form and thiu oontinue the eyole 
between the mosquito and the human 
speoies. 

The yellow fever mosquito is essentially 
a domesUo animal and as far as its relation 
to the disease is oonoemed need be oon- 
sidered only in oonneotion ^th its prox- 
imity to the home of man. The malaria 
mosquito on the oontnor does not neces- 
sarily live in close proidlnlty to man and 
win breed in almost any depodt of fredi 
srater whidi is quiet and not stocked with 
fish or inaeets whioh deetroy the mosquito 
larvB. The same geaend nMtoeds of ex- 
tendnatioa u outUnad above may be 
heed, hot they ebould be oenled on in a 



After ethaufittve teiti of the prlncU«l Ainrilcuh »n4 European tmekt, the City I'uel Comp«!>y <"<1 
the 8ur Motor DeUvery Umpeuy ol Chlcego heve pieced t& iniual order tor 7S iTutV* 

Mack Saurer Hewitt 

rroed bjr layuri of r»l uii Prortd b)' ■? IMii of rr<l um Proved bv lo y»n of leil uiv 

** Leadinsr gasoline trucks of the world ” 

You want 

1. Proof of value. 

No other proof equals Mack, 12 years; Saurer, 17 years, 
Hewitt, 10 years of actual commercial use. 

2. Perfect adaptation to your business. 

We build ten sizes of trucks — load capacities i to lo tons — 
with all styles of bodies. An exactly right size and style for 
each kind of work. 

No other concern is so well equipped and organized 
to meet all the transportation needs of every business. 
S»i/^ Jor our Itterature 

International Motor Company 

General Offices Works 

Broadwav and 57th St New York Allentown I’s, Plainfield N J 

Sales and Service Ststious; New York, Chicago, Philadelphia, Boston 
CJeieland, Cincinnati, Buftalo. Bnltimore, Newark, St Loins 
Atlanta, Kansas City, Denver, Siiu Francisco 
Los Angeles, ami other large cities 


Meets All 
Demands That 
Any Motor Can 
Put Upon It 


MOTOR OIL 


Greater Mileage, Less 
Consumption, No Car- 
bon — Proven by Test 

Texaco Motor Oil has been put 
to many severe and mtcrcsting testa. 
The icsulis^ arc im|W)nant to every 

A brief summary of three of these 
tests telU the story I'br) include use in a heavy truck, 
in a heavy pleasure c.ir and m a light pleasure car. 
Note the increase in power, decrease in consumption, 
absence of carbon, anj cleanness of spark plugs. 

Teata in Hook and Ladder Fire Truck at Factory 


THE TEXAS COMPANY 
HOUSTON NEW YORK 

BRANCH OFPICSSi 

Cblcsio Norfolk Nvw Oilmiu Dallu Pusblc 
I a. Usls Aatnn H Psw Tabs 





When the Beard grows faster 

j In summer the beard grows more rapidly. 

I Then you have to shave oftener, and more 
J than ever your face appreciates the soften- 
i ing, soothing 

COLGATE’S 

8HA01NG LATHER 

j STICK - POWDER - CREAM 

I Whether your favorite method is the Stick, the 

j I’owder or the Cream the result is the same if you 
i use Colgate’s: a rich, creamy, plentiful lather. No 
I “'rubhing in” with the fingers is nece.ssary. The 
face feels cool, refre.shed and comfortable, 
j Colgate’s Lather is noticeably 

I free from uncombined alkali — the 
; cause of smart and burn. Try it. 

Tnal jixe »f Stuk, Psivdir or 
I Crtam jml for 4 ttnu tn jiampj, 

COLGATE & CO. 

j Dept. 70, 199 Fnkon St.. New York 



Our New Catalt^e of Scien- 
tific and Technical BOOKS 


W E have just issued a new catalogue of scientific and technical 
books, which contains the titles and defcripdons of 3300 of 
the latest and best books published, coveting the various branches 
of the arts, sciences and industries. 

^ Our "Book Department" can supply diesc books, or anv other 
scientific or technical books publish^, and forward diem by mail 
or express prepaid to any address in the world on receipt of the 
regular adverti^ price. ^ This catalogue is sent free of charge. 


MUNN & CO., Inc., RabUshers, 361 Broadway, New Yark Qtjr 
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First Aid Always,— 



o 


n 


' keeps little hurts from getting big 


wider ismUim taoi sM>M iudUda tlw dlNdiV'; 
a^e of swamps. Jn addition, the bu 
nytAo of the dlieaee may be pKctUSsr . 
ttoUsd by the daily adminfetrstioa of naa&j 
doses of quinine to aQ persons Itvllit id the] 
infected sane. Ahn, it ehouldbeteeruleto 
deep under a well eomstnioted bedoUet and ; 
ondeavor m far as possOste to avoid bring 
bitten by mosquitoes at all times. To-day 
nudaris is Ui« great eoourgo of the tteploa 
It hae laid waste and prevented the 
pation by the human epecies of a greater 
portion of the globe than any othw disease. 

I The Island of Mapritius tor example, whose J 
name wae formerly synonymous with good 
health has in reoent years had an enormous 
amount of malaria due to the intrtiduetlon 
of the AfiophelM by thipa and the importa- 
tion of the germ in the persons of immi- 
grants, with the result that what 
meriy a great sanatorium is now an endemio 
malaria fonus. Hinee this disease may be 
eontroUed and limited by the extermina- 
tion of Anophekn mosquitoes, it is the duty 
of oommunitieH in which this species 
abounds to rid themselves of this monaoo 
to health and enmmeree. 

Reference has already been made to Uie 
rdle of the flea in the transmission of plague. 
This is of extreme importanoe beoauee 
plague is primarily a disease of rodents 
and secondarily and aooidenUdly a disease 
of man. Almost every fun4>earing animal 
has fleas which may be easily infected by 
the ingestion of infeeted blood. Thus, it is 
found that the rat flea, the ground equtrtei 
ilea, and the tarbegan flea liave nil been 
oonvioted at one time or another of having 
transmitted bubonic plague. The remedy 
is obvious. If the animal oanying the flea 
which bridges the space between the in- 
fected rodent and the welt human being be 
mcoiuded from the home of man there need 
be Uttle fear of bubonic plague. Therefom, 
the work which was carried on in Califm^ 
nia for the eradication of plague was di-^ 
reoted very largely at the o.xterminatioa of j 
rodents This may be aooompliriied by a 
simultaneous atta^ upon the home and| 
the food supply of the rat and by IdlUngl 
them by the use of poisons and traps. 
Plague IS out upon its much around the 
world, and for the past five years has be«i 
making a steady advance up the Bpaoisb 
main Very recently it has appeared in 
Porto Rico and tor all we know it may now 
be smouldering in the rodent population of 
some of our large Atkotio seaports. If a 
survey of these rodents is made now and 
the foci of lufeotion stamped out much 
money and many lives may i>e saved in the 
future. This is a measure of immediate 
neoesaty if we would protect our sanitary 
and commercial interesta. 

Not the least intoreatiag aspect of the 
transmission of disease by insects is the 
rSle played by the tick in this regard. One 
species of this inseot ia known to carry 
African tick fever and we have a strictly 
Amerioao disease almost whojlly confined 
to the Western Ntates, Rooky Mountain 
tick fever, which is carried by anotlur 
species, the DermactnUrr andtrtoni. The 
organism of this disease has not yet been j 
discovered but the season of its prevalenoe 
is coincident with the period of greatest | 
tiek prevalence and it is fbund only in tboss 
looriities in which ticks occur. iSvo tyjMS 
of Rooky Mountain spotted fever are 
known. The mild, which occurs in Utah, 
Wyoming, Idaho, Nevada and 
C^fomia, Oregon and Waabinigteo, 
the severe form, which is found in 
tana. Usually the diaease Is eonfloi 
one side of a valley and in 
instonoe there la a history hf tbe patient 
having been bitten by a tirib ftirtber, the 


from human beings to guinea l^iga, aadi 
from guinea pigs to gninsa pigt by the bite 
of the tiek. Active work ia now bhiij|g «ar>- : 
ried on in Montana by tiig VetiM 
PubUe Health and Marina Hoapitei Ihg-l 
vine for this eradication of the tttaeaae. Thhl 

general ptaq of operation 

mination at the smaii npaapnwHa fM si^^ 
the tiek Uve)i during the egriler 
tta devekveuntal oyota gad ■ 

of the domeetio etoric 

spend a iwrtioa of I 

smticealiiiiaiis. Alsm leaM eihi>«llhiaiLW 
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V4prVilMUMllli8 


HeiiAq[ 4 bHfMarvin 
l^es Are Safe 


TtMCtnvasy k • canbknakm 
twgflfifegjr^^ injivi ^S^ j 

^ watoy <>t «■ .',.! 

’ pMi«Me»>dM lMiAm •»r«ig 

Ihmm BH ii ^i BOo e ihmn in tlw 
pnxhKt. 

We feeve k t6 • Safe 

yii tie«hre ttaaet. n m bined 
boSdintywkiicaiiteRliUnlieniied — 

» k wel nin^> Henio^HeB- 
Mifvin Sefet have prorea Aar 
•ItettglhklthMM^ iQpeetedbr. 
Sifeifer.Ofioe end Hene $30 
end tp, eocording teiae. 

No matter ndiera you am, we can 
you wU) eSafe. Aioquoei 
far e catelof or far a taleanan to 
call vribeafiiweciBted. ' 

iWO^TMUMnr l|^«WorfaieHtee 
N^YoHiCiir 
Hi-iwya ^ 

ELEOTRICITY 


kae M, ik 

'ifte ,46iia' eeM»ttoa a '.totoe to 
;^t>'teia '-klOiteto e baiQy,.fiireatod 

irhiito alao <oe« fay the 
kaOiMot "jaAfevoC’’ and "ahip taflR,'* and 
liflAA to foBkaer yearn teas aapu^ aa the 
(Ktevltafato oompaoioa of war and tomtoe, 
nattt racy reoently, waa thouifat to have 
aatMy dto^ipearto from our eeimtzy. It 
fato) b^ver, oontinued to llasieo where 
the reaeanhea of Kloole, iUelmtta and 
'Wilder, and Anderaon and Ool^Mfser have 
.demoutmtod that it ie oarried fay the body 
louae, the ^«KouZh« witimanM. Reoently 
Andmon and (toldberger hare demon- 
attated that too head louae, Ptdietdu* eapi- 
fkt may aiao tranamit the diaeaae. Mora 
impartaat than all, Andoraon and Qold- 
faener, worktog to the Hygiento Labora- 
tory of toe United Btatea PubUo R««lto 
and Bdarine Hoapital fiervioe at Waabtog- 
ton, D. C., hato proven the Identity of 
Brtll'a diaeaee, a wide-apraad diaeaae in toe 
United Btatea, with typhua fever. It is 
toua seen toat typhua fever of a mild type 
is prevalent in the United States. Since 
toe dfawaae ia earried by liee, and atooe lioe 
am the ahnoat inevitable oompaaiona of 
fllto md aqualor, it ia aeen toat the beat way 
to prevent toia di a ea a e ia to Idtl lice, and by 
oleaoliaeaa to render their environment 
unauitaUe for their oxlstenae. Brill'a 
dii|aee, or mild typhua fever, oemus often 
to ohUdren. liee are found often on ohil- 
dren. Louay ohildren should therafore be 
enduded from aehool until they have been 
freed tram tola diaguating pamaite. 

It ii not at aU improbable toat bedbuga 
alao oarry diaeaae. While this haa not been 
proven deflnitety there am numeroua to- 
atenoea on reeord in whioh the evidence 
1 tenda to inoriminate this apooies. The 
remedy is Mtpaient. 

IIm ItostniflidoB of Rm Sdhwmben'’ 
ri^HE old woodm airship shed at Ouee- 
■ aeldorf ia fast gabaing a reputation as 
the aerial “hoodoo doet” When every- 
thing about the Zeppelin ahips M>poeTed 
eeoure ab last, after four of them had 
been making reeord tripe, the “Soliwaben" 
(fortunately Insured at her full value 
against flm) waa destroyed aa if by a 
bolt from a clear aky, after her 214th 
paaaengor trip, in close proximity to toe - 
M«"« Ouemeldotf shed that twioe wreoked - 
the “Deutschland." She waa at anchor, I 
weathering a atorni for hours, and trying V 
to avdd a riaky entrance into the shed, g 
when a Mvere gust raiaed her into the 
air, broke her back and ignited the eseap- . 
tog gas, preaumably by friational eleotri- I 





and to toe treacberoua nature of the wind. 


effiaota. Again toe leaaon was emphai 
that men, even in great numbers, 


conerate Uooka tunk ir^ the ground, T 


i for toe ship’^ movemenU. 






ahip^at anchor could ewtog In aMety, 


tote pimt with aaoeUeat si 


.toat.lmy^..;i|^ppfa4 
iHkp/lH in ton afaf fit toa|g: ,»iB iiii to e 
‘MMiiwwe at .]tlw iiiactfai( vA 

,agii^.yt(MM| 'IW p,fm 



HOW TO BUILD A 5 HP. GAS ENGINE AT HOME 

In Sdtnlific rimcrfcon . Supplmntnlt, 1641 and 1642, El. F. Lake deacribet umply and 
ihonMafkfa be*' • li'C hone power aa* enaine can be built at home. Gimpirte working 
dratving* are pubiitbed. with esad dimeanoa* •( each part. Q Price by mail (or the two 
Snppicaienia, Twenty Caai*. Q Order irom your Cewidealer or from 

MUNN & CO.. Inc,, PUBLISHERS. 361 BROADWAY, NEW YORK 
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Norton Water Motors 


.WORLD 


fW 03.00 to 000.00. 
^ AXTUiaCUIUUlM 

NastaaWalarMatsrlCe., ■eelM.Mea*. 



VACUUM PUMPS 

PRCSSUKE BLOWERS 
up dear own w«v. Powerful. Nm.- 






Oeveland 

Grindstones 


Bedutifid 

Book 


of grnutne Bciea and Huron Stonaa, arhlob " 
combine the jharpiniHg of grit and 

toughncu The power grindatone lUuairated 
here it (he lateat in the Cievdand family 
Runs by gaaoline engine, yet light enough to 
be turn^ by band. Extra ttrongframeenauret ; 

^ steady running. If yon 
exfierienct an^^difficult|| 

§ (jnndatonedaalerorn^ j 

H ulai’orunutuatpurpoee, 
f nritaw. prUMtaraloav. 


DEi^WARE A HUDSON 


Maxim SUencer 


On a 22 Cayber 
Rifle 


Mesim SUent FirMnau Coanpa 


Stop! Read! and Consider!! 

Whlrh is better off. the Wan who haa a good trade, 
or he who belonga to the vaat amir of unakilied 
workera? The New York Itade School, founded 
in lUi, and endowed,' provtdca pmetical (uatmetion 
tn vai loua tradea foryoong wen, Pull day eonraca, 
tat to lit; cmulua Haaaea, |ia lo }i6. lllaatratad 

I firm Avenue. Nnr York City. ^ 

LEARN TfitJCGRAim i 


; Tbk *ontd W 'm, 

: -bMit in tim 
' ;ittve liawionwt,' ^ 

' rcaBy bmilc 

ItoUUac it ‘JiRm WWM-; 

Snob '‘aacploaf#b?« Itniilir 4Ma 
: giuta can slao 'om tb* 

Md OMtr obetnolfi ttto Ota nfhw^ Ola 
guat may “jam'';tndar tha aUp. lliiOiOHld 
bo noted that fha “Stdimiban’* wu not 
ptuhed bank, bd|t lifted Wttaigbt dp Hkd 
an aeroplane. It vwdd dp no Innn to, 
rdieve Uie oana in tutoie c# aU tanka, 
Btoraa and other «aigbU that oaa be poa* 
aibly anangad along tba paaaagWay, aa 
already done la tba Sienuna-BblKihart 
dirigible, althot^ tben la unple atrongth 
fw free flight. 

If there had baen no amaablng tbara 
would have been no eMUping gaa aaid no 
eleotrio aparlti to igutta ft. Bui a watar 
aprinkUng devioa (Wad on the ‘'Suoluud''’) 
inaida the hull and above Ote halloaaU 
oould eaaily guard ggainit MeOoaal Oeor 
trioity in oritioal Otwationa, and German 
mantifaeturere are b«w hard at voi^k ttpop 
a balloon cloth that eannot be eleotrifleKi 
. by friotion or nontraaritm even in dry ak. 



t . TeerPATENTS 

Inco^rate ? sg* 




AGENTS 

Send for our propoei- I 
tion on the Hawthorne I 
Four Cylinder Auto- | 
mobileHand Air Pump. 

HAVTHOItMEMFG.CO.,lac. 


OILDAG 


avo rovtt AOUMtt pa* it. 

htereeliseai Achetee Creghke Ce. 

NlMera Fell., N. Y. 

,r««i „ X...,. 


I A eoasplete Uahltne plant in 
I itacli. Makea and lurna lia 
f own gas. Cbesper than hero. 


lib^Ir) ** ‘(“nP w«r- 

IwrEASEI ranted. Used lacTeryciTlIlied 
II OOOI^ country on earth. Agants 
^ wanted. Write for catalogue 
^"-i-****^ and prises. 

TBE BEST Um CO. 

S7 E. RUiatelcat, Caniom, o. 


isr4.as?' 

f littUlactlaii (uaniurel. IIO0Kl.n. & 
ri.ANS. KSTIMATE m«. P 

RITE EfKUNE CO. V 
MBS Triehr BeiMiaw New Yerti ^ 







Chicago Beach Hotel 

Summer’s Most Ideal Spot 

totlmr every «ttCl«op Rmu«am«nt E^gUenl lowT with bwt of gorvioe 

K^Ut «m roqu-t to lUuMtor. 5U BMa MRdUU Slioru. Chlo«vo 


I The CnmBt Siwlencnt 

[ IN thin week’* Svppucmbnt, No. 1006, 

{ ^ Arthur J. Hodkin dieouMea very luoidly 
1 the legal and teohnioal polnta which 
' require eoneideratiob in eonneotion with 
' the opening of new rainee. — C. M. Cfaap- 
I man writeii on Method* tor Testing Coat- * 
5 ings for Cement SurtaeeK.-T-A rloldy illue- 
'• tratfld artiole by L. Claremont tella our 
: reader* of the wonderful gem industry 
i carried on by the natives in Ceylon.— 

1 The beneAts to numkind which have b^n < 
^ gained by experiments upon animals can- | 
t not be brought with too great emphasis { 
f before the public. Much has been written. 

I- on the subject, but the artiole which ap- ' 
> pears in our current issue is one of unuaua] 

. merit and persuasive toree aod should be 
read by all, eapeoialty by those who per- ] 
baps may aat be very fully informed on 1 
the subleot and may possibly still enter- 
tain some doubt regarding the great gains 
which medical soiemw has to record in 
^ns quarter.— Day Alien Willey oon- 
(ributes an iltestnatad article on the 
remarkabio engineering feat accomplished 
in the building of a railway in ioe-bound 
Alaska.— A Tbpnrt of some tests of a 
simple engine taking steam at less than 
atmospheric pressure is of partieiilar 
interest in oonneotioa with tile utilization 
of Bohir energy. — Dr. Zafam, the noted 
Amcrioan authority, oodiWbutes a masterly 
artiole on Elements of Theoretical Aero- 
mechanifw, which will rttn as a serial 
through two or three issues. 

Centennial ef Gee 

W HEN and where gas wae drst used, 
it seems to be diAeult to aeoertain. 
Yet 1912 is regarded ee the oae hundredth 
anniversary of the intraduoUon df illu- 
minating gas. Apparently tbe event te bo 
Oblebrat^ Is the otganisation in 1812 of 
tbe London Gae Light end Coke Company. 
Qae, however, was used for {Huminating 
pu rpos e s long before, Murdooh need It for 
lighting ae early as 1796 and periwps 
eariier. At alt cvenU, in 179B, be put up a 
gas plant for Boulton, Wattaad Company, 
in Gbho. The American eity of Baltimore 
is credited with being the ftm to apply 
fliuminating gas praetically to gea^ 

, illumination. There was a spuB plant ia 
I Newport, Rhode Island, ak MsMy os 1813, 
which BBtodates the Bottiawto fdaat by 
ei^t yean. 




Am lor 30 days only, to j 
purriuMen Mnding $2.50 fnr 
SNde Rule. 

G. V. mudtrn Hfg. flMsRoim 

<a*4«iiia.<»Ms». P.f A _ 

ROTABir PQMM AND BNOM^ 

Yhsk Ortsia amt DsrabswMl 


The way Old cl die 


You, of course, want to know 
tbe trend oftbiaga political 
this '8uiBiti€Jj,^but un1c» you 
are mighty unusual you will 
find it hard ^ get any clear 
idea from tfiei newspapers— 
the facts are ^l|erc but it takes 
a lot of wading to find them. 
The things ydu will want to 
know arc in 



MICHiaAN SnOEI. BOAT 


TmumI* in Caaietoirt«(|de 

K is reported that ^ TvriUiih bcnsnoii 
' state is studying hplaii whim 
‘ground railway to ootosdetBtollitobid'udtt' 
Fsra, under the Golden Biidml A mafiol 
■abltknu pliih, whttb RmM tofiMttoif 
up said to hazh in hng|. oohhnhMs 
u* lube under thoHanponM. toowmi 
theeztnato polhts df 


and you wiU'Jlitd them easily 
and in such fdri^ that you will 
takepleasure inthe^discovefy. 
The World's Yftenic prov'i^ a 
pleasant way of finding out idiout the 
thini^ you are nkost ifithreued ip; 
But in a political fentiem Iflte the 
present ohh it is a positive life-etowr*. 
Think of the confoaion of the ReMt 
f«MU*9nonthi Ohd yoilt will nmlilee that 
we ate offering you s saving help in 
time of troutde' * hr suggesting dm 
you alg> s dollar ^ih the coi^dh 
' attached ihto an etp^dpo and send it 
to us at once. 

JIM #0^1^ dMi*r; 










m ^ .tavMt iiM. tb. oon. 

gtrwMoft to Ito ivtMd out 'Omf Hm mnfm ymH ham 
Jtoswr 1m it to»t in nddlthm to the 
fiN 7 ttotttonrtoMn mem under eomtrootjon, 

.eix ottnf of tbkrtbum nAl ntao tw iwHt. 

'iTniwMit 'iMtoNry W«iiaiiii<->T]|(e eralMr *‘Biniinc- 
bm'*''A 4eta« good eervloe m an tee patrol on the 
niWillMatennah^ Recently 

tidf Midtor MHt « Ndlogeam, announniiy the prei- 
•pto of tone iatge beige tfaiee iTeet of lati- 
toda daOB and kngitwie 48vM. It etotod that another 
1^ belt had been aeon flftoen mflee to the aottthi^^ 
m Mparta aw eent to the Navy Department and 
thenao to the BydrognpUe Ofiee. 

AtoMtM 8hlgbailitog.-~Lato yeafa afaipbuihling, 
aeotodhto to the atottettea ta toe Bnnau Of Navigation, 
aoeoantod tor 1,708 new merohant ahtoa of all deaorip- 
ttepa, aggragatoig 243,708 gnaa tona, aa oompand 
Vito 1,808 Aipa of miOS groaa tona, built during the 
yaw preeedlag. Thlrty-Ave ateel veaaeb were bunt 
on toe Otoat Lakaa, including two of 8,603 groaa tone, 
toe talgeet vaanlla in toe lain aervioe. Fourteen ateel 
vaaaita ef aogoso groaa tona, were httOt for toe Atlantio 
aahftoe. 

Two Rari toeh l H a Year.— It la gmtlfjring to nottee 
that the pccaa of toe eoantqr ia aupporting the United 
toa t aa flahata In Ita atand againat the Houae of Repre- 
aanladvaa in the matter of the inereaae of our battle- 
ahlp atnngto. Thua, the Rodwater ftmM pohtte out 
thto a pragramme of two battteahipa a year arill not 
even enhUe tote country to m ai n ta in ita relative 
naval aiwngth, and toe Baa Diego Union ahowa that 
taUine to make the ooetomaty addition of two battle- 
■Upe a year muat ultimately eauee the United StatM 
to driV from Ite preeent podtion to that of fourth or 
fifth Mnnng the navil powere. 

Steady Bbe af Oatna Laka.— We noted reoently 
that two dtttefrgates In toe epillway dam at Oatun 
wero opened on June 5to, when the lake atood at an 
elevation of 86.S feet above aoa level. Theee gatea ware 
eloaad on Jane 19to, and ia the week following toe 
lake had riaen to eievatioa +28.37. The lake may 
now riae to aa rievation +37 feet, 4 inohea, at whidi 
level it will reach the aUla of the guard gatna of toe 
xipper tecka at Qatua. It la expeoted that toew gate*. 
In both toe eeeteriy and waatariy fiight Of iooka, will 
be oompletad and eloaad before toe water naobea tbe 
rilla, in whteh eaoe the filling of the lake may proeeod 
oontinuonaly throughont the rainy eeaeon. 

Tha Bver.praMt RoO ReriL-H. W. Belknap, Chtef 
Inapeotor of Safety AnpUaneea of the Interatate Oam< 
meree CommiaBiea, in Ida report on tbe oauae of an 
aeeident on the Great Northern Railroad on Deoember 
30th laat, after oalling attention to toe eonatantly 
inoreadng number of rail fUlurm, due generally to 
Btiuetural defeota, aaya “pceaent apeoifloationa and teata, 
in ao tar aa the deteotion of bn^tudinal aaama within 
tbe rail ia oonoeraad, appear to be inadequate. It aeama 
to be time that aome definite aetkm wen taken toward 
ellminatoig this aouroe of danger and eeeuring atruo- 
turally seund rails.” The eauaa of toe aeeideat referred 
to wae. primarily, a defeetive and aartonaly seamed 
SOiWuad De aae mw steel ralL 
Chanael Steaiaers With Oearad Tnrbtoea.— The new 
Chiuinel ateamm “Noimannia" and "Hantonia,'’ built 
for tbe Uondon A Soutoweetorn Railway Company, 
have been equipped with geatod turbinaa, using a gear 
of the same general type aa the MalviUe-MoAlpin. 
They show a oonaamprioa pel abaft hone-powar 
par hour et 144 peunda of coal, tirhen toe veaiMls ore 
being run at a mammum spbed of 19 to 20 knots. Tbe 
waiter eonaumption tor the geawd turUnea waa 12 pounds 
per bonexpOiw^ per hour, aa oompared wito 13.1 poundi 
in temller tuTbUMMlrivan. Otaunen of about the tame 
atee and speed, which uee a 4h«ot <Wve. Oareful ^loer* 
vatten in the yia aa iil^ ar qqartoaa faSed to reveal any 
fneonvenlenee of vflwatian or note diw to toe meohaiil- 
eal raduetiWi gnar. 

. New Hivoe fBecMeril, ^NaaMmaat-^Aoeord^ to 


Elgetrldtr 

8^9 Sheariag by Electricity.— A novel appUoation 
of eleotrio power te that of ebaaring sheep and clipping 
boreee. The ^panttxu ooneieu of a suitable oleetrio 
motor connected by a flexible shaft to the ordinary 
shearing tool. The motor is of the two-speed type, 
and ou be emidoyed also to drive a rotating brush for 
grooming horses, or a amall emery wheel for grinding 
the clipper combs. 

Effect of Ught en the Bectetanee of Selenium.— 

The effect of liitot on the resistanee of selenium is well 
known, and has been made the basis of photo-telephonio 
devices for trannnitting sound-waves over a beam of 
light. It has recently been shown that the changes 
of oonduotivity in a oertein variety of selenium can be 
explained by secuming that the light penetrates to 
some distance into toe conducting layer. The effective 
depth of penetration te about 0.014 millimeters, and 
flUag or s a ndhl ae tin g toe selenium surface increases 
the conductivity. 

HIgh-veltage Traaemierion la Baglaad.— A pioneer 
installation of the Thuiy direct ourrmt series system 
of etectric power tiaasmission in London has been 
running steadily for about fifteen months. In this 
system direct euzrent at high voltage is transmitted 
by two singla-ooBduotor paper-insulated underground 
cables. Tbe eirault is “all-metallic’’ normally, but in 
ease of breakdown of one of the cables tbe earth can 
be used aa a return oonduotor, by permission of the 
municipal authorities. The cables sie, however, de- 
rigned to cany 100,000 volts, with special precautions 
againat breakdown at the joluts. A number of genera- 
tors in series are used, having an eleotromotive force 
not exceeding 3,000 volts each, which ia regarded as 
toe limit of a^e working on a gingie commutator. 

The MagHetiamu«.. 4 if Permanent Magnets.— In the 
oourse of a Iqoturo at the meeting of the British 

Institution ot Efeotrieal Engms' - held at Glasgow, 
Dr. Syivanus Thompeon stated thal, pennanenoe 
of magnets depended on the quality of t.’ - teel, the 
shape and dimenatena of the magnet, the heat' « 
ment, the maturing, t^ method of preserving luc 
magnetism ("aging”), and, least important of all, the 
manner of magnetieation. Tbe remanent magnetism 
of short ban te less toam that of long ones: "Short 
hats have no memory,” os Lord Kelvin put it. A good 
peamanent magnet iM should retain aa intensity of 
tnagnetiwtion of about 1,000 C. Q. S. units, and the 
coercive force increases with the carbon content of the 
steel. The lecture included a masterly review of the 
properties of steri ns revealed by ita miorostruoture. 

Stady ff CMBmatotion by toe Ooeiltegrapb.— The 
oeoilkigraph study of the generation of electromotive 
force and current In toe armature coils of eleotrio gen- 
erators givw valuable information on the proper setting 
of brushes, the location of interpoles, etc. A new 
method of studying commutation by the oscillograph 
is suggested involving the use of a special armature 
ooil wound in toe same slots wito the working armature 
coil which it te desiied to study and terminating in slip 
rings for making oontaot with the oscillograph circuit. 

It te jKoposad to provide an “indicating coil’’ of this 
kmd, not only on special generators for teaching pur- 
poses, but also on all large machines, and on all maobinee 
working near toe ttmite of commutation, in toe course 
of the oonatraotion of these maohines; just as the 
steam engine buUdor always providee indicator cooks 
on Us enginea. 

French Aeraptena WlrUaaa Exparimaats. — Some very 
•uooeasful experimants were made with wireless tele- 
graphy upon aeroplanes in France at Chartres, using a 
biplane mounted with the new type of transmitter 
designed by U. Rosqeet. The aeroplane started burn 
toe aetudroma at Ohartrw with the inventor on board, 
pilotad by IVantB. In oil, a fiight of about 100 miles 
woe made, around toe country, with 80 miles as the 
groateat dataaoe from the oroter. A small wireless 
post had been put up at the aerodrome and the army 
oMaers thus kept in toueh with the flyer. The antenna 
at toe ground pMt wae ten than 100 feet long and 
was stretohed at a height of 30 feet. The officers could 
taka all the obsarvattens made Iqr the pilot an route 
ood the aiiaafia were quite dear. On the aeroplane 
the apparattta. noed on antenna wire about 100 feet 


Amnauties 

A New Altitude Reeord.— At the International Avia- 
tion Meet held at Vienna, Csakay (the twsuniwi name of 
Lieut. Miller) reacheri an altitude of 1.1,779 feet ou June 
29th with a passenger. The best previous altitude rec- 
ord with a passenger is that of Prevost at Courcy, 
feet. 

A Wright Memorial Prise.— As a memorial to the late 
Wilbur Wright the Royal AeronautlosJ Society is solicit- 
ing subeeriptions for an annual money prize to be 
awarded for the liest lecture on at^ronauties. The lec- 
tures will be known os the Wilbur Wright Memorial 
Addresses. 

A Nine-hour Zeppelin Trip. — On June 27th the Zeppe- 
lin dirigible “Victoria Luise’’ made a nine-hour trip with 
twelve paasongerM directly out from Hamburg over the 
North Sea. Starting at 6.15 o'clock in the morning, the 
vessel passed over Helgoland at 0.16. She landed at 
Hamburg again at 3.15. 

The War Department and Aeroplanes.— It is not prob- 
able that any advertisements for the pumhaae of army 
aeroplanes will be issued in tbe near future. The policy 
of toe War Department has been to purctiase aeroplanes 
only from American manufaoturors whose products 
are known to be suitable for military service. Orders 
have already been plaeed which will obligate all of the 
available appropriation remaining on hand and no fur- 
ther purchases can be made until the next army appro- 
priation has been passed and approved. 

An Accident Due to Air Wash.— During the first 
aeroplane meeting held at Rhetms, in 1009, aviators 
for the first lime realized the dangers of flying m the 
wake of an aeroplane. Although tbe perils that lurk 
in the waeh of a flying machine are fully appreciated , 
nevertheless a serious aooideut oenurred at Villa Coublay, 
near PAris, on July 5th last. Lieuts Briez and Burlez 
of the Prenoh Army started on a flight to Belfort, each 
in a monoplane, Lieut. Burlez had attained an alti- 
tude of about 000 feet, passing the other man at greater 
speed, 100 feet higher, forcing a current of air down- 
.wartl and oausing the machine driven by Briez to lose 
iqiJilMrium. The monoplane crashed to the ground 
and Brio- . two broken logs, a fractured jaw and 

injuries to his ohe- . He is expeoted to recover. 

The Dirigible In Warfsi*,. -,xhe Slampa of Turin, says 
the r.mes correspondent of hi r >, publishes a dispatch 
from its special correspondent at Bengazi, ihiunt bavorg- 
nan di Brazza, which hirnisbes an mteresting description 
of too work of a dirigible in actual warfare. The “PI” 
left its hangar at 6 in the morning oarrymg on .board 
the Commandantc Peuoo and the pilots, ('apt. Hayniandi 
and Lieut. Benigai. The object was to carry out an 
offensive reconnaissance, for which purpose tbe dingible 
was supplied with bombs. Rising over the sea to the 
height of 1,000 meters, it turned eastward toward 
Koefla, and, passing over that oasis, was able to as<>er- 
toin that, for the moment, it contained none of tbe 
enemy. Making a wide detour, the “PI” turned toward 
the south in tbe direction of 8idi Mufta, in the neighteir- 
hood of which, Imth at the foot of the Djcbel and on tbe 
jilaiu, the principal tents of the Turk and Arab camp 
lie scattered over a considerable space of ground. No 
sooner had the edge of the ennampment been reached 
than a number of little puffs of white smoke were ob- 
served on toe ground beneath, and the unmistakable 
crackle of rifle fire made itself hoard in spite of the 
noisy roar of the airship’s motor. The Turks and 
Arabs had begun a violent fusillade against the dirigible, 
whioh promptly answered by dropping its first IhiuiIi. 

A flash of fire and a dense cloud of smoke rose well in 
the middle of a group of tents, from which men could 
be seen hurriedly osoaping. A second iKinih followed 
the first, producing thti same effect. The Turks, realiz- 
ing the futility of their rifle fire, brought their artillery 
into action. From the edge of the sand-dunes two 
flashes were suddenly seen, followed by others. Evi- 
dently the artillery had lieen prepared beforehand for 
this purpose, (or the shells, instead of bursting low, after 
following the usual horizontal parabola, took an almost 
vertical line ot flight. Ordinary field guns are not suited 
to such a use, as they cannot bo given the necessary 
ioolination; the Turks bad, therefore, posted their guns 
on the actual slope of the sand hills, burying the tail 


lllr.. IIF;. a. ttaoMwl MmteJk ita ,^aw In tength, down from am end, and toe musical of tbe cairtege deep in the sand to prevent the overturn 

Teak, Nanr Bwrta «ad Bbwktad' Ra&toad, toe poster spark metood Was employed. Tbe wirelMs apparatus, of toe gun owing to the recoil. This position, wUle 
teOMes for Ite batotemi Ctaadtold and tofetberwitoaadliiaturedynanio, weighs but 70 pounds, it rendered a nearly vertical fire possible, made the 

Nta Xai^ta* % ktaa' pft te to ' for tbs The auaU altamtor of 200 watte and HO volte lb tearing of the gun very difficult. In fact, in spite of 

•aMnatate wf In 12^* SIB e»lV ooupted to tlw motor dhwetiy, by mean^ of aU toe preparations made in advance, the aim of the 

«l4nMkaf#ta4toMti^«ta|lildtaf a new etolAb aaMpiar. 4 small tapakformer ratees toe funneis was wild and their fire quite innocuous. The 

Aw tateMn tata tarood Ateaitald to Now roMata "ta Mn 80,000 volts to toe apporatus dtoglbte, on tbe other hand, let fall other bombs, which 

ftote, : ‘liN. iMjtotalte leistaWpt nblApta in M. Bopget’s new design, Wanted to be as effective as the first. The aeronauts, 

ta Wteatol mfimitr aO tta tarita *■ fcwdised in a smaU spaoe • moreover, while carrying on this aerial combat, whioh 

ita ' feta 'ita .tta' ;Pflot. as was ktoetofoie found. tated almost an hour, w«e able to accomplish in the 

ta tatato* , ,«ta Itatatteally imtaddta' in a box most complete (itehion possible the chief end of their 

Ute'toto ta am tata tata tataWta' :!lta<ta(ta>« wke of the anteana can . voyage— that is to say, an exact reconnaissance of the 

nht — tow' ta tated ta'ta lfi wwtas. a saMjr‘devloe oan mil position of the enemy’s camp and estimation of tbe 

tofi'anroplaae dataltel vary topldly mimber of Turks and Arabs that had gatoerod in front 

; ; - ta .Ota ' tata n t . . ' ta our lines. 

1 ''V 


SCIENTIFK AMfflgCAN ' ^ 


“A Shadow in Court ’’—The Sequel 

Br William P. Kiggc, S. J. 

O x Fobrniiry 4lh of Uiwt your thore H|)tK»arp<l In tbla 
Journal un urllclo undor the caption "A Shadow in 
Court " It iiiMlaticed n caae In which the liDerty of an 
aecuHod uinn hunt; tiixm the accuracy with which an 
aetroiionier could determine from the poaltlon of a 
xhudow the exact time ul which a photoBfaph had been 
taken As the account wn« written Imaiedlutely after 
the fli«( Irlal. the HUl)Hi<(|ueut hlatory of the cane Is not 
wlllioiit lulcreat, A brief re<-apltulatlori of the facta 
will ohthiic the nm-HHlty of referring to the orlglnol 
iitinilicr K \vn» arrulguiHl on the charge of huv- 


tho preference given ti> the alternating current for a 
wide variety of work on account of Ita flexible uae IrviT 
large areaa, liave broucbt a much higher degree «t 
rhtk titan obtained under the old regime of direct cur- 
rent of relatively low potential. The net retralt baa 
iKten an apparent awelilng of the death roll to an abnor- 
mal extent, although in proportion to the unlversaUaed 
employment of electricity, the itercentage of ahock 
niid fatality hoa donbtleaa fallen conaldofably. There 
are no exact atatledca available on thla Important anb- 
lect, but In view of the part that eUictrlclty playa In 
modern life, auch data might well he increaaed in aome 
ot the InqutrieH of the United States Bureau of the 


Genaua. In iSMv whan the 'juwgak Wxttar wm ggg 
of Ita the WleoMeef Ummma tm m 

haeeaaltp tor popular InatrwMioh oh tlw anibjleef^ tM«td 
in broad abaet form a chart (M^/lnatniigttona to ’ha 
lowed In eaem of aniarent daatih tmih eledtvto*! 
and a revtaed veralon of tbew riDea wga Imhi^ IW ^ 
same Journal lu 1002. Wtthont queBtliHi, tbh iwft at 
theee rules for securing reeuadtatloii waa gUocwwM 
in a great many lustonoes; and the deauuid tpf tbe 
charta, drculated gratuitously, became ao great, go oao 
cun now say bow many thouaandsi were prlatod. TImp 
are to this day a prominent feature on the l^alle of 
electee power planto throughout the world- it tfp^ 
pened, however, that this chart waa baaed on 


lug placed wirh iumIIcIduh intent a HUltcaHc con- 
tnliiliig dyuniulte upon D'a jmrch helweon 1! and 
d o'clock <111 the uftcrufHtii of Sunday, May 
11(10 The Hiiilo produced only two wltuonseH, 
gli'lh about 1(1 yoara of age, who stated ttuit 
while nalklug lu the nclghhorh(M)d shortly be- 
fore tlin‘e o'clock, they saw u mau anawerliig 
K'h diNcrlplloii oari’.vliig such a aiiltCHsp. The 
a((orfi<-,( Cur (he dcfciiw* found iijiori Investiga- 
tion that the girls ul (he time were eomlng from 
u church a mile away. Tliey hud attended 
servlecH there, and had pow»d for their photo- 
graphs twice lu frmit of the building. A promi- 
nent shadow lu one of (he pictures gave the at- 
lormw the Idea of coiiMultlng an aslruiiomor In 
the ho)ie of llndliig from the iK>Nltlou of this 
shadow Ihe time ul which the exposure had 
Ihm'ii made Tlie astrunomcr testified (hnt the 
time was within one minute of tweiity-oue and 
u half mlniitcH after three o’clock. In thni case 
the girls could not possllily have seen the ac- 
cused at tlie jdnee and time they averred. This 
lesflmony wrvtsl to spill Ihe Jury. 

At the Hi-coiid trial Huhstnatlully the same 
testluuai.v was udvauc(*(l as ut Ihe first. The 
attorney for the proswutlou, aii esiwrt crim- 
inal lawyer, realised that his only hope of suc- 
cess lay lu luvulldntlng the evidence advanced 
In the nain(< of science. For this purpose he lie- 
lit, tied the ciiloulutlunH niid l"’'^"c*l<'i>''^fj'scleic” 
tiflo men geuernll.v, and by his 
Ilclsms kept the jury 
The unanimous verdict^ - ^ 

’"i(*uce oi^ lilTeeu ^eoi'^ln the jieultontlury 

The defense Mien aripetiled to the Supreme 
(tourl of the Stale. While the sifting of the 
evidence was In progress, the first anniversary 
of Ihe taking of Ihe photograph occurred, aud 
it gave Ihe exiierl iiu oiiiKiri unity of verifying 
his lliidliigs. I'lie time he hud usslgued was lu 
error onl.t u (piarter of a minute 
Some months Inter the Supreme Court decided 
that Ihe uecusisl hud been convicted upon lu- 
suftleleut evidence In preiairlug for n third 
trial the prosecution enllcd msm (i. iJ. Swer.ey, 
professor of astronomy at the L'lilverslty of 
Nebraska, to nMneasure the jiosltlon of the 
shadow and recompute the lime. I’rof Swesey, 
mirralliig the event at a puhllc meeting of the 
Nehruska Academy of Selene**, held In Lincoln, 
on May .'id 'last, said that he studiously re- 
frained I'lom oousultliig or even referring to 
nuy of Ihe f<irmer meHsuremciits or fliidiugs un- 
til he had eompleted his own calculations. The 
ontcome was that he ohtnllied n difference of 
*inly twenty nine seconds, llms falling dis'ldedly 
within lh(« one minute that tlie defense had 



The liberty of an aecuaed man th, .hadow at the right. 

An sstronomor n-stlflert (^i^ picture wm token on May 2ad stS 21 Ji 




One minato after 
the eomputod time. 


the Sylvester method, directing that the viotUn 
of the shock should be laid «m JUe b(M)fc, and Ida 
cheet expanded and compressed by daavying 
his arms forward and than pushing them back 
against his ribs. Serious doubt aroae in the 
course of time as to the real virtue of this meth- 
od, and meanwhile the Schflier method at- 
tracted attention us probably aiyierlor lu effeet- 
Ivoneea. It consists simply in laylag the vic- 
tim on hi* belly, and then apjilying pressure 
lythmlcally og bis loins and lowest ribs. This 
Is known as thu “^rone pressure" method, and 
It was soon taken up in Burope, although both 
there and here the Syi/^^ter method persisted. 
A crisis was reached abou'Sv|hree years ago*, the 
older ctiarts were iki IonKer'''^en out, aud It 
was felt that somethltig must t)e''dnue to secure 
unanimity; In doing which the jWceutage ot 
cases of resuscitation would obWosly Jk 
raised. Wh<a».the matter, or the aUiimdu, came 
to the notice of the National Klectrlc Light As- 
sociation, with Us l,fiO(> private corporations en- 
gaged lu public service lu the United States, 
to the tune of 1U0,IXI0 employees, |l2,fl(g), 000,000 
Investment and 1,0011,000 or more customers, it 
took the problem up with commendable activity, 
and at once organised the forces of safety. Two 
years ago it called into coutecence the leading 
euglneeriug societies of the country, the United 
States Army aud Navy, the United States Bu- 
reau of Standards, the Amevlcau Museum of 
Safety, and the American Medical Asscclatlun; 
and the autborltattve dealing with the problem 
was relegated by unanimous vote to the last 
named powerful organisation, the National 
Electric Light Association and the American In- 
stitute of Electrical Engineers. These three 
bodies selected their representatives as mem- 
bers of a commission. Us exivemsee to be borne 
entirely by Uie National Electric Light Associa- 
tion, and then the work was taken seriously In 
hand. The members are as follows; Dr. W. 
B. Cannon, chairman, Professor of Physiology, 
Harvard University, Dr. George W. Crile, Pro- 
fessor of Surgery, Western Beservo University ; 
Dr. Yaudell Houderson, Professor of Physi- 
ology, Yale University; and Dr. S. J. Meltaer, 
bead of the Department of Physiology and 
Pharmacology In the Rockefoller Institute of 
Medical Research— the four from the American 
Medical Association. Dr. E. A. Spltska, 
Director and Professor of General Anatomy, 
Daniel Baugh Institute of Anatomy, Jefferson 
Medical College, and Mr. O. L. Kgttn, Past-presi- 
dent of the National Electric Light Association 
—named as representatives ot the National 
Electric light Association. Dr. A. E. Kennelly, 


allowed ns n iirobnhle error. The .State thou 
almndoiied tlie ))ros(S'iitlo)i 

On Ma.v 2'-’d last, the second anniversary, Ihe 
shadow was agiilii on (he same siM)t It covered 
ut the instjint Ihe original photograph was 
taken It will Is* there each unnUerHury a.s long 
as the lintldlng slnnds and the point tlmt oust 
the shinlow, ns well ns the wall upon which It 
fell, reiiiiiiii In (heir origtniil {sisKtun 

Note Hull In Ihe first nnd third plclni'es the 
left e<iriu>i ut the shadow Is exactly in the mid- 
dle of n weather iKinrd, imd tlmt It Is Ivelow that 
spot In the second picture and us much above 
It In the fourth Tho v'omputed time, therefore, 
was cerlulnl.v corns't lo the minute, and prob- 
iihly so even within n f<‘w setsinds. 

SeBuacitation from Electrical Shock 

By T. Commorford Martin 

O F late yeard, the Increased knowledge of 
electrical i>henninenn and the ri]>er ex- 
|M<rlence lit handling electrical energy, Itavt* 
done nnrnh to lessen the numlter of fatal aeol- 
deiits friNu electrical shock. On the other hand, 
the extended Introduction of electricity into 
the arts and ludnstriee, the establishment of 
uumeriins circuits of high voltage for traiismls- 
sloii n^Kl^llstrlhutlon purjavses, and In general 


Professor of Electrical Engineering, Harvard 
University, and Dr. Hllbu Thomson, Electrician, 
General Electric (.tompany— nominated by the 
Amertcau Institute of Electrical Eugtneecs, Mr. 
W. D. Weaver was elected secretary by the 
other members of the comthlssloiiL It is quite 
needleiM to point out the distinction and capac- 
ity of this able body of men. 

Three probleme confronted the commission, 
and -Iff- reality only <me of them has lieen dls- 
tsMMd hf thus far. In the Issuance of the new 
nAMi, wMeh «r« based wholly on the flctattfer 
jvoiw'.piwtltod, aiiilAftod beoanse of ite superior 
hi easy performance by 

iWNMn, tUUdlt’ rMk of lukury to the subject, 
Uela ttf CM llBigs, aud absence of 

mtOM* SilUiiHll.bl tbe tongue back Into 

.Vkmmm' Tkf ihnr 'rules have been 
Ix^ In Mrnnd libMlt nnd in Vest pocket 
fob), «ltli lUtMtnifliiblb! the mdthod. These 
are copyrlghtod by the^ ^Uonal Electric Light 
Aboeiittlon to eeimre of the rules, and 

nre Issued ist coat, Imt on reiinest anyone can 
nebto intmiaaioii^ wmaat charge, to Niprint In 
toy lonui na the oonviimlon desltm to give the 
mMi tlw , oddest vogue and puMtotty. TIMi 
dccamento were tomiidly prawntad gt Mn- 
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The Wirelessly Directed Torpedo 

Some New Experiments in an Old Field 

By Bet^amin F. Missner 


I K tbe year 1807, when wlreleea telegraphy wae In 
ttf< Infancy, Bmeat Wllaon, an BngllRb adentliit, wux 
'granted a patent on a ayetem for the wirelem control 
„ at dirigible aelf-propelled veaaela. The primary object 
of the invention waa to provide a weapon for uee In 
naval warfare, which, if In the form of a dirigible tor- 
pedo controlled from a shore or ablp wlreleaH Im^lla- 
tloD, would be most deadly In Its effect on a hostile 
fleet 'Wllwin’s was the pioneer patent lu that branch 
of radio-telegraphy now commonly called radlo-telautu- 
matlci). Since then a large number of patents on telau- 
tomatlcs have been taken out by various Inventors, and 
Several of those who have been so fortunate as to pos- 
sess the means, have developed their respective ays- 
terns In the effort to realise their possibilities. 

Oarduer of Bngland, Wlrth of Germany, Gabet of 
France, Uoberts of Australia, and Tesla, Hlms and Bdl- 
son of the United States during the last ten years have 
attempted to solve the problem In a practical way. 
Gardner, Wlrth, ■ Gabet and Tesla have used their 
aystems on boats Intended primarily tor torpedoes, 
which they control by Hertsian waves. Sima and Edi- 
son, With the co-o|)eratloti of the United States Gov- 
ernment, developed a system for controlllug a dirigible 
torpedo tbrnuglv a trailing conductor, and flloberta has 
applied hla system to dirigible Imlloons. These Inven- 
tors have had various degrees of success In their en- 
deavor to iierfect their luveiiUons, but apparently none 
has reached the goal. It Is true they have controlled 
the movements of vessels without the aid of wires, Init 
at the best the apparatus worked apasmodlcally, uusat- 
IsfaCtorlly, and the greotest distance at which their 
vessels were controlled has not exceeded a half mile. 
But why, we may ask, have these teamed men failed 
to secure the desired resulta when wireless telegraphy, 
the mother of radio-telautomatlcs, has made such won- 
derful progress? 

By analysing the altuatlon we mky find that ear^ |n 
the art potential-operated receiving de- 
vlcee, such as the coherer, which was de- 
veloped from Branly's tube, were used, 
which permitted the use of recording 
moctwolsma. As the art, progressed new 
reccjrtlvo devices were discovered whlcli 
when used with the most sensitive of all 
electrical Instruments, the telephone, 
prcjved the coherer comparatively Inscnal- 
tive and unreliable. Coherers and relays 
were discarded and replaced by the detec- 
tors and telephones, which provided ii 
means of slgimllng over vastly greater 
distances with the same amount of trans- 
mitting power. The new detectors while 
fonnlng a very desirable combination with 
the telephone, were entirely unsuitable 
for use with relays, and, therefore, those 
men interested In the control of mechan- 
isms were compelled to retain the «)herer 
as the receiving detector, ^hls Is the reason for the 
poor s«tccess attained In the field of radio-telautomatlcs. 
The coherer, being spasmodic (“somewhat feminine") 
lu its action, sometimes operates when the transmit- 
ting key is pressed, and sometimes otierates when no 
Signals are sent, probably steering the boat to star- 
board when the slgiial shuulfl have sent her to pact 
or atopplng the engine when full siteed was dealteSL 



House-boat nsad to demonstrate the 
Hammond ojrstem of torpedo control. 

The coherer has, therefore, been the harrier to the 
realisation of the Invention’s posstbllltles. 

During the summer of 1011, J. II, Hamniotul, Jr., a 
young Inventor of Gloucester, Mass,, carried on extwrl- 
ments on the control of a dirigible l)oat, with a consid- 
erable degree of success. With no great amount of 
transmitting power <1.5 Mlowatt) and comparativy^ly 



John Qudner and bio 


IXHir untennao (80 feet and .10 feet, respecttvely), Mr 
llamraoud was able to keep the lioat under iierfeci con- 
trol at dietances up to and over a mile. 

The boat. Which has a dlaplacement of over eight tons 
and a speed of about five mlleo per hour, was steerwl 
over a pma^hged oourae during both day and night 
in nil cyo<CtteBa of sea and weather. The course ^as 
no i>emi»8hliiq»le, lollowtog as it did circles a round 


buoys and a complete circle nround the harbor. Flail- 
ing and other vessels were contlnuolly moving about 
the Imrlsir, hul no great trouble was exiierlenced in 
avoiding them and at the same time keeping on the 
prearranged course II was found possible to steer the 
bout dlrectl.! uguliist either of several upright spar 
buoys a mile from the Iruusmittliig stiitloii. Al night, 
lights, automatically controlled by the sb'ertng mechan- 
isms, kept (he "helmsman” at the trausmUllng key In- 
formed of the boat’s uetloa The steering of the boat 
uuH aceompllshod by senillng nertzlun wave Impulses, 
wlileh, affecting suitable receiving apparatus and 
switching devices, controlled an ele<*trlc motor me- 
chuulcully connected with the steering wheel. The 
rudder could, therefore, he made to move to port or 
starboard, or could be set at any Intermediate istsltion 
at will from the transmitting station 

The Hueeess of Mr. Ilammoiid's experiments la duo 
largely to the fact that Ik* eurl.v realizetl the unsult- 
ublllty of the fllliigs coherer, aail adopted a more sensi- 
tive and reliable ty|)e of delt-clor, namely, the mercury- 
steel disk coherer, which W'as Invented by Sir Oliver 
Dodge and Dr Muirtiead, and use<l In their s.vstem 
of syidoide wireless telegraphy. While not entirely 
satisfactory, the I/odge-Miilrhead coherer proved a great 
advance over the tilings ccdinrer, and no Uitllcutty was 
experienced In operating the sensitive relay iise«l with 
ii at distances up to two miles 

Mr Hammond, encoumged by last year's work. Is 
bnlUUiig and iHiulpplug a large atiitlou at Gloucester 
for further exis*rimeiits in telautomntlcs, and with titai- 
interferalde systems Two towers ;140 feet higli for 
sup|M)rl1iig the aerlul wires are t>elng constructed, and 
eight complete transmitting and five eomiilete receiving 
sets will iH’ Hvallablc for use In exiarlraental radio- 
((‘legrai>hy and telephony. 

An entirely new receiving detector and a sensitive 
relay have la'cu dpvelope<l during the past winter which 
will gteatlv Increase the range of opera- 
tion. These Instrumenta, being eledric- 
itlly and mechaidcally stable, will re<iuire 
no adjustment. 

In addition to the wireless equipment, 
a ls)at of s)*eelnl ilesign is being hullt, 
which will ira\el at a rate of thirty miles 
per hour Tlds Ixvat will l>e eiiulpitfil 
with llie wireless control apparatus and 
will Is' operated from the station, A S4- 
inch searehllght and selenium etdls of ex- 
treme Henslti\enesH will also lie used lu 
('ontrolllng the boat, hy sending light 
wave tmiailses, the wave length of which 
is of the order of l/'W.iXIO of an 

Inch In length. Instead of or In conjunc- 
tion with lmpuIs(>H of electro-magnetic 
Waves wliom* length is of the order of 
;l,(HS» feel 

(’ojislderliig the amount of work that la 
being done along the lines of toriwlo control 

In the Uulte<l States and In Kuro|)e, and the prog- 
ress that Is Iwing made In radio telautomatlcs. It Is 
very probable Hint the dirigible tor|)edo will, within a 
few yeors, occupy a iiromlrient |)lnoe us a deadly 
wwiimn In naval warfare it would tie absolutely In- 
visible exeepi In the \ery rare case of an absolutely 

Calm sen 
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The Business Side of German Science-^VIH 

Making Money With the Aid of Technically Trained Men 


rrp IIIX In Ihr cit/hlh o/ rt nfrU-n af arlivifM, wHt- 
[_ 1 till III! till Munniliii'i I'llitiii of thi- SoiKNTiric 
Amkmu an, nil (Inman iinliinlrial condUUmn Thr atf- 
thnr iron m nl ahriiad hu Ihv inMinherH for th( vJivroo* 
purpose of nathrrim tin’ matntui on Which ihr arti- 
rlin arc haocd In thtn anil the article to follow, the 
part played hy the technically trained man in IJirman 
tiunincmi id phtared 

The amazmo inilaatrial development of modem Oer- 
manv in to he attributed in larye part to technical edu- 
cation and til Ihr iipplicaHon of ncience to buninvaa. 
Capital and anence irorl hand in fcond. F.very one of 
the yriat i hemii-al diaeoverica of our timea, moat of 
them made in (hrmany, arc the reault not of hap- 
hazard emperimiintiny, bat of ayatematic reai'arch that 
haa meant the iTpenditure of prim ely auma. All Oer- 
man manufuelunny ia an ihorouyhly aaturated uHth 
aeienei , that even the amall producer praetiaea on a 
miniature aeiile the methoda of hia liirpcr rivala.] 

The Story of Indigo. 

The portlnaclt> with whieh u Oermau chemical 
comiiun.v vUl <-arry oti liivifitlimtlous (or yearn. 
ruHy ciiiivlnwl thnt ultimately the goal will Ik> 
reechert, HikIk no uiore brilliant oxamjile than the de- 
velopment of u couiiuerclnl proeeaa for the manufacture 
of artUldal Indigo In (he elfthtlos I'rof von Hae.ver 
of Munich 8ii(‘ce<*ded in prcWluclug synthetic liidlKo— a 
great achievement. Two of the most powerful chemi- 
cal tlruis of the day took uji the Invention almost Im- 
me<llat«ly. They set chemists and onstucers at work. 
After much time, money, lulH)r and thought had Iteon 
sjient In endeavoring to base an Industry on voii Bao- 
yer’s discovery, It was found Impossible to i)r<(duce 
Indigo In coinmeix'lal (luantlties by the means that ho 
had Indicated The firms who hacked (lu* Invention 
were dlscourageil j)erhaft«. luit luit iK'utoii. When lieu- 
maun dlscoveri*d a metlmd of ohlntulug synthetic ludlgo 
from the phenylgl.vcliiH, a commercial future for arti- 
ficial Indigo seemed to have dawued. Heumaun was 
priictlcally taken into partnership with capitalists who 
recognlaed (ho Immense possibilities thnt lay In his 
discover,!. Without them he would have Issen able to 
do notlilng. Seven years of hard work elapsed Itefore 
(he first Indigo could be manufactured by Ileumann's 
process for the market 

It pays to sismd money and time so lavishly. The 
amount of Indigo manufactured to-day would require 
the cultivation on an urea of more than one-<iuarter 
of a million of acres of land in the home of the Indigo 
plant As late as ]SP7 thirteen million tK)undn of Indigo 
were grown, valued at twenty million dollars. Not 
more than one-sixth of this quantity of natural ludlgo 
Is Bov» marketed The Calcutta harvest for example, 
in 1800 amounted to 1.18,022 maunds and In 1000 to only 
91,200 maunds, a maund Mng K2.14 lauiiids. In Java, 
In 1898. there were 122 ludlgo plantations; In a few 
years they were reduced to 28. A harvest which In 
Java niMouuted to 12.5.S0 huxes In 1898 was re<luced 
to 2,01.1 lu llSJS In 1807 (lermany Imported »!1,2(K>,000 
worth of natural Indigo, In 1000 only ?160,(XK) worth. 
On the otlier hand the exisirt of synthetic indigo In 
Oermuny auiounteil to nearly |2, 000,000. 

The same stoiy is reiiented In the history of alizarin 
In 1808 France exporttal uhoiit $000,000 worth of mad- 
der. Te-diiy madder Is almost unused Instead, mil- 
lions of pounds of artltlolal alizarin are manufactured, 
seven-eighths of (he entire output In (lermany. In 
IMfJ, :i20,(K)0 pounds of eochlueul were used In Uer- 
many In 1807 the use of cochineal had dropiwd to 
alsml lU.tKKi iKiunds 

Reducing the Coat of Old Proceaaea. 

The wen In the rescHrch laboratories of (lerinan man- 
ufacturing compunies are concerned not only with the 
discovery of new comiiouruls !iud the Inveullug of new 
upiKiratUN, but also with the sUnpUflcatlon and the 


By Waldemar Kaempffert 
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chea]ieulng of old and long eetabliabed procesaen. There 
has been a vast Improvemmt, for example, In the 
manufacture of eallcyMc acid, of which one hundred 
and twenty-nine tone yttire exported from the Qerman 
Empire in 1882, and five hundred and two tons In 190R. 
AltJwiigh In twenty year# the amount exported in- 
creased four timea, the price of the acid droned to 
one-sixth of what it was originally. In 1900, again, 
anti-febrln was worth about seven and one-half timea 
what It brought lu 1905. Vanillin, which bae takim 
the place of vanilla extract, and which has been p«>- 
duced artlflifially for the laat thirty yeara, was worth 
about $1,800 a pound In 1876; in 1809 It was worth 
about $8 a ponntL These remarkable rednctlOM in 
the selllug price are to be attributed entirely to elm- 
pllfled methods of manofactora. The result of the 
cheapening haa been the opening of a much larger 
market than could otherwise be supplied. 

In the dyestuff Industry the advances which have 
been made lu the Isst decade In thus Improving oirlg- 
liinl processes Is perhaps more marked than In any 
other phase of Oerman manufacturing. Most of the 
improvements have resulted In securing a greater de- 
gree of fastness to washing. light and similar agandeo. 
Thus, In dyeing cotton the want of fastness of the 
earlier "salt” dyestuffs soon led to attempts to fix 
the colors after dyeing. One result of these many 
attempts was the Introduction In 1894 of Vidal black. 
Immediately a wonderful development of ''sulphide" 
dyestuffs followed. The cotton dyer obtained cheap 
dyes of much greater fastness than th»)se of the old 
''salt” class, which, therefore, were gradually displaced. 
Sooner or later the sulphide dyestuffs will have to give 
way to the newer vat dyes of the anthracene and indl- 
gold classes when they have b(sen cheapened anlHciently. 

Sometimes the discovery of a new process may lead a 
rival manufacturer to begin a systematic study of an 
old process lu order to Improve and cheapen it to such 
an extent that It will not t>e crowded out of existence. 
An example is to be found In the making of sulphuric 
acid. When the Badlsche Company devised a method 
of making sulphuric add commercially by the contact 
pnwess it seemed an If the old lead-chamber was 
doomed. But the story of the competition between the 
electric light and the gas light was repeated ; a method 
was fouud of Improvlug the old lead-chamber proeeos 
and Increasing its efficiency, so that it Is still worked 
side by side with the contact prooess. 

Tsotlng New Prodaeta Before Marketing Them. 

The Introduction of a new dye, a new drug, a new 
explosive, and new fabric Is not conducted In a hap- 
hazard way. Business men the world over realise that 
there Is au ethical side to the selllug of goods. The 
old days when a salesman was simply a hired liar who 
stopped at nothing in selling hls goods are over. A 
modern manufacturer not only refuses to misrepresent 
Ills products, but he will not even market them If 
they are not at least as good as the old. 

In (xmuectlon with every research department In 
Germany will be fouud a testing laboratory— a place 
where a newly discovered product must prove Its worth. 
A new dyestuff is subjected to hundreds of practical 
tests before the public over hears of it It Is tested for 
fhstness by exposing It to the sunUgbt by asesrtalniiig 
how it withstands ordinary alkatts and much waahlng, 
and by noting its effect on leather, paper and fiibrles 
In general. As a result of hundreds of tests It may 
be revealed that a new chemical product Is not as good 
as an old one, or that It Is Injurious lu some way. 
liesiilte the fortune that may have been spent In devlB- 
lug a process for ito manufactnre. It Is cast aalds Im- 
mediately. 

The Introduction of new drugs and medicaments Im- 
poses this moral obllgatiim to a high degree. At 
Hoechet will be found perbape tbe largest woriw In 
the world for tbe production of medicines and chemi- 


cals that OM used in the « 


Here wUl be fbuod remariubls JUttoonitMtlM ttr 
the quallfleatlons of a new virus, SSnim, dnili 
cotlc which Is to he need la euaihw hsmsa UU. 
laboratory phystdsn works hand In hawl wllli this 
chemist ; the idiysiologist with Ihs physidiht hMr ' 
terlologleal laboratory, no bosMMl Is cou^achld 
more scrupiUoiu can. A Am stild of tfcorougllbNA 
horses, from thrse to sight yaats old,; are aa IndUlNffiS' 
able aid in supplying ssta and antl-toxlits. Tba 
pentlc agents dlacovarsd are rigidly eontiroUad 
In the Imtltatie for Exparlmasitat ■ntatnspstttlM of 
Frankfurt, partly at Hosdwt ItssU. Olpbtlitttaa 


serum, Robert Kouh’s tnbsreuUa preparstion. aa wail 
as Bhrlch's salrarsaa are hare prepared and carafliBy 
tested before they are eent out 

AnalydiB of Rstw MotefaL 
No longer Is raw material bought elmply by qnautlty 
and with only the roost superficial regard for qualiiy. 
Mass production is the reesun. When tbe output of h 
steel mill or a sugar factory la mllUons of tons a year, It 
pays to save a cent a ton on raw material; It pays to 
determine betor^nd and exactly how muoh of the raw 
material can he utilised to produce a certain amount of 
goods. Tbe old-faahloned miller for example used to 
thrnst hls hands into the grain that he bon^t in order 
to feel Its molstnrs; or be would grind It between hie 
teeth. It la perfectly obrioue that by such ernde meth- 
oda he could not determine differences In motstnre of 
one or two per cent; yet sneh extremely slight differ- 
encee may be of nntold Importance in modern mill- 
ing. Grain la sold by welj^t If It contains a large 
percentage of water, the miller Is simply buying mois- 
ture which easily evaporates. Hence, we find that 
the modern mlUer-r-and partlcakrly tbe modem Ger- 
man mtllei^sclsntlfically analyses the grain that la 
offered to him. Not only does that analysis govern 
tbe price to be paid for tbe grain, but It detetinlnea 
Its keeping qualities. When grain is to be stored for 
a long time, It is not a matter of indifference whether 
it contalne fourteen per cent or sixteen per cent of 
water. Experience has shown that wheat Containing 
as much as fifteen per cent will keep for a long time, 
whereas wheat couUlnlng only sixteen per cent—only 


Only a very wealthy firm, U may be argued, can 
afford to pay a scientifically trained man to test raw 
materials In this way. That Is true enough. But the 
small firm In Germany proceeds sdenttfleally nevsr- 
thMess, Much valuable technical assistance la given 
by manufacturing firms to small consumers of their 
products who are not able to engage a chemist or a 
technically trained man regularly. Thus the firm of 
Bimon, BUhler und Baumann of Frankfurt employs a 
chemist whose chief duty It ia to assist breweries and 
mlUera to reduce their cost of manufacture by analys- 
ing raw material and waste products, and submitting 
the results of hls examination. Moreover, there are 
dosens of consulting technologists whose services may 
be engaged for no very large sum. 

Xha SocMogical Me of GcrauB faduatry. 

TTiare is a sociological a^Mct^to German Industrial 
aetence whhfii Is obscured by a natlomil prosperity' ex- 
pressed In exports that amount to mlUlona and mH- 
Uons of marin a year. Elach new eoal tar drug that la 
unsartbed, each new method that la dlacovend tW the 
otUlaatlon of waste material, mwliu work. It la no 
assail Usk to pvovldo plaesa tor ono^hlrd of a mUHen 


tMr Bring. Ttm tact that Bure la so Bttle poverty In 
Qsnnany, that i teak la provldad for avary aMq-MM 


Macquarie Island 

P ITHI.IC attention bus rweiitl> lH*en directed to Mac- 
quarie Island, owing to the fact that the Mawsoo 
Antarctic e\|Hslltlon, on IIh way south, established a 
wireieas telcgraiih station here, so that (he island Is 
now in dally <-ommuuicutlon with llohurt, Tasmania. 
It was hoped that this station would able to relay 
messages to a wireless station at Adelle l,and, the base 
of the expetUtten on tbe Autarctlc continent, tmt this 
plttu lias proved infracUcablc. It is said that magnetic 
dlsturbaiioea due ti the proxirolly of the south mug- 
iietic iMilu make oolqjhiuiilcHtlon lietweeu these two 
poluts iiDiKWslble. Mo^er, the Mac<iuarle Island sta- 



tion hne proved of eome value to sbliqiteg In Australina 
waters by giving timely notiee of storms coming np «l cntiteteg pamifine for ffwlr .OH; pmbahiy the mote 
from the south. novtiutey tafimtey of ffm smiiit eectfiln fitei- 

Macquarie Island, which belongs to Tasmania, la oileiL U to aailfi tltet thteU Ote 
niMint TSO miles southeast of Hobart, and to, therefino, the IMand. The oil toubtolned £y1iteliiwtbo onntoiiate 
a halfway point for expadlUons ptocoedlug to the Anit- In dlgenteni, capaMe of dm^Nl )BiOO Ufds $1. a 

arctic on tbe Auetralton side, It was vlsltod by the ttom Tttofimian«t to barratod sliifi qoM to hte^^aq 
expeditions of Scott and Shackleton, as woo aa iqr Dx , *- ■“ - — -- - 

Mawsou's party. Th* iteand to about S3 mUas long .by 
6 broad, and has a rugged coastUne, riollig kheer ete «( 
tl |9 water to a height ot <UX» feet In titoees. 

Aocprdtttg to a recent oonsular report this totonfi 
been toneed by the TasauqiUm govonuteut to Nr-dhteipfi 


to «K» ,0lieeMs of oiito^ to.'.«b«'.IM ' 

ttoit ^.Mnnd Vototeit ■ , 

to.Mafitoo«^,^l(te:a|ido.«C.«te(^ MtoMlahtefil 
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‘i','.'' ittewii prihywi i y 

, <w, . iwn t«r utaUmmU 

mAfkf utkimM. Amnvmoui com- 

MMANMlAHh* «HMWl >« ooMUtomli ih« namet of 
wm U tiHum to dotwta.] 


1*9^; tm sailor of Hw Souhtjero Aimmcak; 

of 7 «v nMoilt oditoriol on tbe •<«« in 
tttiliimtmy J twto timt tbn vKlMa fat my tnble in tbe 
floMft^no AmwUoah at Antuit aoth, 1011 . luva to 
m# V 32/18 to mnin them ootnot. Tbe 

«jb«tt8M lorOUdn ntod lia ooaputiiic thOM vmiuee it 
but bjr Mt ovuriirbt tbe footer 22/15 wu omitted 
tea #0 Mrttlunatel oompntetkm. All tii« more, 
IbaNitei the wemiiw in ytm editmfoi «i>pm» to be 
writ l8ttha«d. A. F. Zabm. 

(3cmm dlnb. WaoUnttom D. O. 

All Ksiilui^ Of ti» Oid^ 

To the Sditor of the Boiiiimnc Awhbioan: 

Aa mnnagw of the nvintion meetins: at whioh Mr. 
Wnfotd nad Mj« Qnintby oame to a violent end, 1 
had uauaual foelUtiee for tnakiiic: prompt examination 
of the vrreokaie and I wiah to make the foUowiac report 
in the hope that all monoidMie oonAtrUotora iriU avoid 
emdi a de^ in oonatruotion aa exiated in Mka Quimby’a 
ZUriot monoplane. 

ItehRint to the rou^rh aketah whioh I inolaae, whieh 
la a plan view of the maohine upaide down aa it raated 
in the water, I found that one of tbe two left-hand 
oontmt whoa (all of the BUriot oontrol wirea are in 
duplteate) had oauglfat over the lower end o^tihe warp- 
ing lever. Of eouree thia ia a defeat in eonatruetioa a« 
the rudder wirea ahoold either have been put farther 
away from thia warping 
I lever, or elae been run 

them beooming entangled 
with it 

The reason thia baa not 
hitepened before in a 
Bldriot monoplaae is be- 
oauae the warping levar, 
aa used in Mias Qaimby’a 
« maohine, was not the oon- 

ventionalBloriot‘‘oloohe" 

Vires wim ^ ^ ^ 

my 70 hon»power mono- 
plane, and all otbms 1 
/ have ever seen. I notiood 

Warpiflff thia departure from eon- 

\ ventional Bldriot praotiae 

\ . when I examined Mias 

Quimby'a maohine before 
t D flight. I have also 

<»U«d the matter to Mon- 
aieur BMriot’a attentkm 

Plaavfaar-eipaidedowm fa, » fotter under thia 

date. 

It is aome aatiafoetion to know definitely the causa 
of this aooident and I assure you that 1 hardly think 
there ia a ohanoe of my being miataken. I waa the 
first one to examine the wreok and this rudder wire 
was caught over the control lever when I looked at 
the maohine. And from wiutt happened in the air, 
for I aow the whole aooident, I am convinced that 
this was tbe difficulty. At any rate, the oonatruotion 
should not have been auoh that this wire could possibly 
have l>een looped over tbe oontrol lever whether in the 
air or at any other time. It is too bad that all aero- 
plane aooidmta do not leave aueli a olear reoord of their 
opuae. , SAM.a L. Ovihoton. 

Newton Hi^landa, Maw. 

tWe have bad an Interview with Ulaa Qolmby'e me- 
chanic, and the following la hla veraion of tbe accident ; 

Mlaa Qulmhy had retnreed from her flight to the 
Boatoii t^t and had mh^e ona^blg circle over tbe Held, 
at a speM of 10 tO ’M mUw an hour. She waa flying 
without banking the nwebiite. which was unneoeaaary 
on' acoount of the atae ef the circle aha w»a describing. 
At the beginning of thf aeogad round the mechanic 
saw hEr. Wttlatd flail out BaHaved W h% weight, the 
anKriiliw fuatantly dived at an -angle of about flo de- 
green. Ufoa ttalmhy sodoeeAtd in bartfoUy righting It 
before aha, too,- waa flung oet The machine gHded 
doien at fot wngfo of not mors than 80 dagreas. atruck 
the untef* And inone^ The meebaiile examined 

te mmmt of the iwiehdlie almoat tannedhitaay, and 
fiNhf diteltthhif tataet hfwint the oootrelif. He atatea 
til«M:tbte'!mui- BO IbMilii-ef tha redder wtree by die 
. '.that, ‘fote^'Vthfo w«a aa hupoaalblUty 

'nree • <flo«IMUMe vA at to«wt four laches 
ertl-M tefoflt M>d the fhdldar trina when 
ih|.||M (ftih ’fort •# dw AS peafobfo 'to, 'the right or 

^ ' ifoiuoa, we 


of the accident wlU probably never be known. The 
anchanlc’a explanation of bow tbe aoddent happened 
Btarts with tbe Iona of the paiMeuger, who, he believes, 
may have become 111 and have stood up in an endeavor 
to signal to Mias Quimby to deacenA It ia possible 
that the machine waa skidding sideways slightly and 
that Willard fell over the aide. The mechanic did not 
see Just how he fell, but saw everything that happened 
afterward. Mlaa Qulmby's arms were broken and her 
cheat crushed in, evidently from her being thrown for- 
ward with greet violence on tbe curved hood when the 
machine made a sudden dive. Consequently, she could 
not right the machine, even if It were possible when 
once the paeeonger was gone. Miss Quimby had never 
experienced any difficulty In controlling her powerful 
BlOrlot That she could manage It perfectly was shown 
by the tact that she alighted and started on a strip 
of ground only 100 feet wide during her flights at 
Boatoit. £^om all this It would apitear that the ma- 
tdilne had a fatal defect In becoming unbalanced aa 
soon aa the pasaeuger was thrown out. Without a pas- 
rnugev or pilot, however, It seems to have been latr- 
fectly balanced and to have glided safely to earth — 
Kiutou .1 

Mfogfogippi River Levees 

To the Editor of the HciBNurio Ambhican ; 

The levees or dikes of the Mississippi River continue 
giving way, thus proving by prmctioal demonstration the 
futility of the earthen dike system now in vogue along 
its banka for protootion against overflow. The Govern- 
ment aa well aa individuals has sustained imiparable loss 
this season from the innumerable orevaaaes caused by the 
reoord-braaldng flood height. It would be a conserva- 
tive estimate to plaoe the value of the standing levoes 
along the Missiisippi at $50,000,000. This is for levees 
now standing that have suooeasfuUy weathered this sea- 
son's flood, it would not inolude mUliona of dollars spent 
in years gone by for levees washed away, fallen in, eto. 

Thwe is now a strong movement on foot by the differ- 
ent States, petitioning Congress to take over to Govern- 
ment care the building and maintenanoe of these dikes. 
No doubt Oongreas will do the right thing particularly aa 
it is in Une with the administeation policy. 

By way of eoonomy to oonaerve the fifty million dollars 
of dikes now standing, it would not be a bad idea to sheet 
pile directly through the center of the orown. Tongue 
and groove piling such as “Sewall” or “Wakefield” would 
answer admirably, particularly if the timber was oreo 
■oted, thus insuring an unlimited life; this would present 
a powerful barrier and be absolute proof against tho 
ravages of musk-rata, oray-fish and king-flsliers. The 
piles ahould extend horn the top of tbe levee down into 
the original gro\md fully 10 feet. In localities where 
oyprasa timber is obtainabie, the piles oould be made of 
that wood whioh would last indefinitely underground, 
without treatment, and be a saving of nearly 50 per cent 
over ereoeoted timber. This work, using cypress, ought 
not to ooat more than $5 per foot, in plaoe. 

New Orleans, La. C. Juuan Babti.btt, C. E. 

SucceMivo Paasagce of the Sun Through the 
Equinox 

To the Editor, of the SciKNTinc Ahbricam; 

To the inquiry of Mr. John Ford, appearing in your 
Issue of May 25th, I have to say that in the issue of 
March 2nd, the interval between successive passages 
of the sun through tbe equinox (365 days, 5 hours, 
48 minutes, and 46 seconds, according to Mr. Fox) 
is given os 865 days, 5 hours, and 40 minutes, and that 
my figuring was done aooordingiy, but I failed to take 
into oonaideration that a leap year is added every 400 
year*. Further, in figuring out the editor’s answer, 1 
diaoovered that my statement, “at the end of each 
oentury we are still short 344 minutes," should have 
been 384 minutes (1,440 less 1,056) an error which was 
probably overlooked both by tbe editor and Mr. Ford. 

After going over Mr. Ford's figures I find them cor- 
rect, and thank him for having called my attention 
to the rahiect- Wiluam Falue. 

Mayagues, Porto Rico. 


To the Editor of the SciBNuric AuxiUi-AN: 

The following card trick waa explained to me during a 
reoent railroad journey, and T was Md that so far as the 
party knaw, it had not been pubUsbed. It is oalled the 
"Hawafiab Uands,” and the litUe story was told aa tho 
cwrds were laid out in playing the triok. Tbe story ran 
'aonatkiBg like thia; 

Than ware four iaianda in the sea (and the tour aoea 
were laid out for the Wands) and ott these islands there 
rere dtamoBda (fonr dtamooda being plaeed one on each 
aee) and fodr hiags want to get the diamonds on these 
Mawfo (puMfoV the foW kiags on tiielow diamonds) and 
there kbte had nothing to dig with hut spades (four 
HMMlrert laid out. on csmb pQe) and four pirates 
reent toMt tirekfogsef thedfoaonda (thefOur jaekabofoi 


laid out on the piles) and these pirates had no weapons 
but olubs (four clubs being placed out on the piles) and 
four queens went to save their kings from tlie pirates (the 
four queens being placed one on each pile) and these four 
queens bad nothing to take with them but their hearts 
(four hearts being laid one on each pile). When the 
cards are so laid out wo have four piles beginning with 
an aoe below and including each an ace, a diamond, a 
king, a spado, a jack, a club, a queen, and a heart. Now 
plaoe these four piles one upon another into a single pile 
or pack. This pack may now Iwt nut, by a square cut, no 
double outs allowed, and it may be out as many times as 
desired by the party to whom the triok is being exhibited. 
Then after the party hasout as many timesaadesired, take 
the pack and put the cards out in eight piles, taking them 
in order and going back to the first pile from the end of 
the eight in regular order through the eight piles, and it 
will he found that aJI four aoos will be in one of tho eight 
piles, all four kings in another, all four queens m another, 
and so on throughout tho series of eight. It may add to 
the interest of the trick for the party playing it to inaut 
on the right of making at' least two cuts after tho other 
party has out to his heart's desire. The triok is abso- 
lutely certain in its results when properly played, and it 
makes no difference whether tho party outs once or a 
thousand times, if tbe cut is always a square out. He 
may cut deep or shallow as he pleases, and the result is 
not changed. Reoglar Rbadbb. 

Where Do the Secondary Images Come From T 

To the Editor of the SciENTiric American* 

I have observed that when light from a bright source, 
foi.iBxample, an eleotno light, foUs on a plate glass mirror 
at a very large angle of incidence — as near os possible to 
00 degrees — a number of images beoomo visible in the 
mirror. At first I supposed this was due to multiple 


Variations produced by rotating the gfoaa. 

reflection from the two faces of the glass, but I have diffi- 
culty in accounting for the different positioBS of the 
imagea If the gloss is kept in the same position but 
rotated about an axis perpendioular to tho Wane of tbe 
miiror, the brightest image, which is the second one in 
the series if a silvered nurror is used, seems to remain in 
about tbe same position, but the secondary images move 
around tbe bright one. 

When the glass is held in one position, the images ap- 
pear as in Fig. 1. When the glass is rotated through 00 
degrees, tho images move to tho positions shown in Fig. 2. 
Another 90 degree rotation gives Fig. 3, and so on. In 
Figs. 2 and 4 the secondary images appear to be about aa 
far from the eye as the primary, but in Figs. 1 and 3 I be- 
lieve they are unequally distant from the eye, although 
it waa very difficult for me to determine whether the 
primary or secondary images were the nearer. I thought 
that perhaps in Fig 1 the secondary images wore nearer 
and in Fig. 3 they were farther from the eye than the 
primary, or vice veraa. If this is true, it would indicate 
that the secondary images were rotating in a circle or 
ellipse the plane eff which is nearly perpendioular to the 
plane of the mirror but oblique to the reflected ray along 
whioh, of course, the eye is looking. 

The light giving the secondary iniogtw after the first 
three or four is plane polarised, as was shown by examin- 
ing it with a Nicol prism. I suppose this might be ao- 
oountod for by the several reflections which it has under- 
gone, but why should tho secondary images change their 
looation while the mirror merely rotates in its own plane? 

It oeeurred to me that the glass might be double 
refraetinf and the secondary images due to the extraordi- 
nary ray, but this does not s<mm very clear to me. If 
this is tbe true explanation, the question at once comes 
up as to what beoomes of the ordinary ray. The plane of 
poforiaation does not rotate aa the seeondary imagre 
aieVB around the 'primary. 


W. B. Lbwu. 




SCIENTIFIC i^fERKM 






Recent Excavations at 
Samaria 

DLscovcry of the Palace of Ahab 

Herod’s Buildings Unearthed and 
Ancient Jewish Inscriptions Found 

By Harold .1. Shepstone 



The ruiiw of Samaria, looking went 


O NR nf tile ulost lti(er<>M(Juir mid vaiiiable dliteovprlea 
HU far rwordud in the llald uf Biblical arcbiauluRy 
baa been the recent unearthing at Samaria, In Northern 
I’aleHtlne, of the palace of a Hebrew king, believed to 
be the "ivory bouee” of Ahab. Labels with Hebrew 
writing, which seem to have been In actual une during 
the life time and fierhnps in the houBchohlH of Onirl 
and Ahab, have alao Ikh'ii found, aa well hn mun.v frug- 
luentM of pottery. Many Biblical natncM apiiear In the 
wrItJngM, such as Kllnha, Asa, Nathan, Baza, Shelia, 
and Abieser. 

•Samaria w«g the ancient capital of the Northern 
Kingdom of jHrael. When Solomon died, niaivit 03(1 
B.(’., his kingdom broke into its two natural lierwlltnry 
divisions, Israel and Judah. Shechoui, tlie tlrat capital 
of Israel, lying In a narrow volley and therefore dlfB- 
cult to defend, was ulmiiduned for TlrsHli Tlila In its 
turn, about Sfri, was given up for a new site Oinrl, 
founder of the third d.yimHt.v of iHrael, choNe for hlB 
capital an IsoluKsl hill some sir miles nortliwest of 
Hbechem. The city wlilch he buUt hero he called 
Shonieron, now Isist known liy the later (ireek form 
of the name, No maria 

The hill rises to a height of 400 to MO feet alsive 
the valleys which surround it Rrom tlie summit, some 
1,400 feet above sea-level, one may see the Mediter- 
ranean, on clear days, some twenty miles to the west. 
There are also tine views into lilgher mountains on tlie 
north and east, and over the hills and valleys south 
and west. The naturally steeii sides of tlie hill were 
easily rendered Impregnable by massive wulls, The 
Herodlan city, occupying the top of the lilll, was alsiut 
two nnd a quarter miles in circumference, and the city 
of Omrl was perhaps not much smaller The llerodlau 
wall can still be easily trad'd. There is no fountain on 
the hill, and the iieople of the city must luive Iuh’u 
dependent on a spring across the valley and on rain- 
water stored In cisterns, of which a great many Inive 
lieen recently unearthed. The hill and the country 
around are fertile, jiroduclng good crops of olives and 
flga, grain and onions, and In antiquity, grniH-s also 
For Bgrlcultnral punswes the hill nnd those uliout It 
have been heavily terracwl, a work which has greatly 
disturbed and confusod the iincleut ddbrls. 

Saiuarla remained the capital of Israel till taken 
by the Assyrians in 722 Here Aliali, under Jey.<>l)el’s 
Influence, built a temple hi Baal, later destroyed by 
Jehu, and here it st'enm he Inillt also his "Ivory house" 
or palace, descrllsal in the First Book of Kings Then 
It was In Hamarla that Elisha liad his homo The city 
underwent many vicissitudes while under Assyrian and 
Babylonian rule It reached its highest artistic glory, 
however, under Herod the (Jreat. who rebuilt it In great 
splendor and named it .Sebnste or .Selmstyeh (laitln, 
Augusta) In honor of his imperial laitron, Augustus. 
Rebuatyeh In still the name of the village on the eastern 
slope of the bill. Herod fortified the jilnce, end built 
a great temple here fa lionor of Augustus. 

This, briefly, la the hlston of the site of the recent 
cxcavotionH w|iileh have been most fruitful of result 
They were nudertakeh tgi the Harvard Fnlverslty. The 
only condition which the Turkish Oovernmeot Insistwl 
ution was that the place lie left Just as it was liefore 
the excavations. This ootupelled the explorers to do 
their digging In sections, the earth from eacli fresh 
section uncovered being need to bury again that already 
laid hare after It was minutely examined and fully and 
accurately planned. Hence it follows that of the very 
extensive work of uncorerlnK flrst under the direc- 
tion of Rrof. Lyon of Harvard, and later under that at 
r>r Uclsner, well known In connoctlon with sllhllar 
work In Egypt, only comparatively Hmlted portions can 
now lie shown by pbotographk. 

The most extensive and the moat interesting work 
done was that on the summit of the hlU. Here oome- 


tlmj-s as many as four hundred men, women and boya. 
Including gangs of experienced workers from Egypt, 
were employed at one time, and hero, by long continued 
and Indefatigable toll, the rabblah of auccesslve genera- 
tions, civilisations and conquests was removed, for a 
depth of many Teet, until the bed rock was reached, 
which disclosed, almost without a donht, the oxtensive 
palace of Omrl and Ahab, covering an area of nearly 
two acres. The lower conrsea of the masonry which 
came In contact with the rock showed tho same pecu- 
llarlly as was discovered when, nearly a generation 
ago, the wall of the Temple Incloaiire In .Terusalem was 
laid bare to Its fonndaUans, eighty feet below the pres- 
ent surface. The first conme of stone In the temple 
was enilieddcMl In the living rock. In such n way that 
that layer had rock on all three sides of It, which seenia 
a distinctively Jewish feature. It was at this level in 
the excavations at Samaria that an alabaster vase, with 
the Egyptian inscription of their contemimrary king, 
Owirkou II., was found, confirming the assumption that 
this was the palace of the Jewish kings. 

Hero it way lie noted that this Is the first and only 
palace of a Hebrew king ever found, and accordingly 
lamnlquo and of the deepest interest to archamloglats 
end IMbllcai scholars It was undoubtedly an iflioienBe 
buildlug, couslstlug of chambers grouiied around courts. 
Here and there stand iwrtlons of the finished wall 
to a height of several courses of stone Moreover, two 
grades of constmetton upiiear, a eoaraer and a finer. 
The explorers suggest that we have here the palace 
of Omrl enlarged In a miperiur style by his son Ahab. 

There were als<i discovered here some seventy-five 
fragments of laittery liiscriliod with retHmls or mem- 
oranda In the ancient Hebrew script. TIiIh Is not the 
comiHirattvely imideru M4|uare Hebrew ebarneter with 
whleh most jM-rsons are famllUir. but that nnoteut writ- 
ing, closely allied to the IMioenictnii. which Is found 
on the Moabite Stone and the Klloaiii Tunnel Inscrip- 
tion The character of these Inscriptions has settled 
one disputed fsilnt alaiut that of the .Slloaui. It shows 
that It could ejislly have lieeu written In tho time of 
nezeklnh, as it purports to lie, for hero Is writing of the 
same t.v|ie used at Namarla more than a century and a 
half earlier, for Ahab lived In 806 B 0. and Hexekloh 
In 727. These Inscriptions are written In ink with a 
reed pen. In a flowing hand, proving that this was tho 
common form of writing at that iierlod. The words 
are evenly dlvldt'd from one uuotlier by dots or strokes, 
making It much easier to decipher them. It Is evident 
that the Inscriptions were written ujion Jars of wine 
nnd oil, and oven a date Is added, evidently the year 
of the king's reign. The owner’s name Is gtveB, as well 
os tho iiersoii or place Whence the oil ttt) yrtne au&e. 

Here are some ot the inscriptions, proving bow exact 
the ancient scrtlies were In their motboda; 

"In the tenth year. For (or lielonglng to) Shemaryo. 
From the Tell. A Jar of fine oil. 

"In the nlntli year. From Hliaphton. For Ba’alxainar. 

A Jar of old win*. 

"In the eleventh year. From Sbemlda For Hetes. 
Aphsah, Baala (and) Zeker. 

"In the tenth year. Wine of the vineyard of the 
Tell with a Jar of fine oil.*’ 

These Jars were evidently stored for their ownen, 
but where no owner is mentioned the wine probaMy 
belongs to the Mag's palace. It will be noticed that 
In some of the Inscriptions the "Tell" er “Vineyard of 
the Tell” is mentlmmd. it Is evident (hat this vliieyBi>d 


serving within the Inclosure of the larger building of 
later date the core of the older edifices. Of the Roman 
remaloB found the most Imposing was the 80-foot Wide 
staircase leading down to an altar and probable temirio, 
tnit up In honor of the Emperor Angustaa, where was 
also found the huge marble trunk of a Roman statue, 
lying headless and without arms or llmba, which was 
In all protiabUlty that of Oiesar. The crate containing 
this relic can be aeon In one ot our photographs at the 
foot of the great atalrease 

Besldee the rematm Just mentioned found on the 
Bummlt of the hill there was uncovered on the east tide 
of the hill, near the native village of Bebuatyefa, the 
large Roman liaalllca, the largest and most perfect of 
the Imlldlnga unearthed here, with Its tribune, In eeml- 
clrcnlar form, still Intact, into which later Arab ma- 
sonry was fitted, and below which earlier remains df 
places of worship could lia Inspected, 8om(( work wae 
also done In the triple colonnade, scores of wliose mono- 
lith columns are seen, some erect and some prone, and 
all without their capltala, along the brow at the hlR, 
which colonnade led from the tower-flanked western 
gate of the city to the fomm and baalUca on dee 
Beside this tty wag ' 


showing ttat it ’wae k largw "c^ 

Jemsalem within the walla. 

The work around the city gate on the west proved 
particularly Intoreatlng, for this gate has generally been 
connected with the atory of the lepers at the tlnm of the 
three years’ siege by the Syrians, who, on going to thy 
camp of the enemy rather than starve before tte city 
gate, found It deserted, and bringing the news to the 
famished Inhabitants, brought about the fulfilment of 
the saying uf the man of (lod that on the morrow a 
measuro of fine flour should be sold for a shekel and 
tWo measures of liariey for a shekel, and that though 
the dlsliellevlng officer of the king should see It, yet 
should he not taste of It, it transpiring that be was 
trodden under the feet of the eager and hungry citlaens 
surging through the gate. Here Roman, Greek and 
Hebrew remains wore found auperlmposed one on the 
other, betraying, among much elae, this peculiarity, that 
whereas the towers were constructed so that they led 
east by north to the royal palace, yot when the Romans 
reared their magnificent colonna^, the angle of the 
gate was altered, being turned to the Booth so ae to 
lead through their now covered street, lined with stately 
columns, to the Roman tribunal. 

It la Or. Relsner's Intention to resume the work of 
excavation during the coming summer. Only a small 
IKirtlou of the mound has so far been explored. It Is 
thongtit by iwniy ttit hsrs suy be Udtfe* voMy., 
dooumoBts tte life aiid,l»li^ of tte 

Jewish Ifliiip, '^['hefrlt most not that ttp 

agb of Ahdb h etiiy b bentitry 8 wa 4 r,|row, 

The dlTlsion of the land of Palestine Into two ktag- 
dotns— one with Jertuolem as tte capital and tte otter 
with Bamaela s«0l^ capltaK-ottarted only flfty-sig 
years before tte ttM of Ahab. BMomoii and ftB 
glories were stilt in yutoiory of these stiU 
alive, aod any pan' of IIm Kj^erature of thte Impoftaot 
period may be dtaeovered when the rekt of tte moyiyl 
of flamarla le «mbar«ted. That there are certainly 
adiDs doeamente on «lay, if not on papyrus: la 
cated bly'tte flndliW df a {deoe of tte cUy enveloile 6f 
an Aeqrftaa letter* with a part tte same of the 
man to sttom (Mi Mts addreeced attM there. The find' 
ing of ^ a ffafinent like this iwUcatee tte gryi^ 


must have been one that was espeClaUy well kneoNh > ^liMWbnMlUy that in tte Uannd (nay be a great maaa#' 
No vineyard In all blMery was so waU known ae the tteab tettene, In fhot, all tte raeofde of tte Norttttwv 

"Vineyard of Naboth,* jigd It gained tts iaoM In tta KMigdott‘«ITtth«l*>ttr tte Aaeyrlah tangbiige waa 
roign of King Ahab. kb ttat.ttna tt 

The excavatkma oh tte summit aUowed four ttpbr- Bliy!^ M ha* Dean priiMM by' the V«l-al-Ahuutti W'‘ 

imposed eras of etnietatee— Jewlab, Babjdoiilan, Greek, (era diaeoveNd In Sgypt a tew yearn ago, 8ott 

and Qerodlan or Roman— In one oaoe, aa It were, pre- tore wahM iNUnJlM llffi 
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Handcuff Releases Under Difficulties 

The Remarkable Feats of Hanry Houdini 


A MoN») thp wpII known on 

lortHliiMN iiiUMt Im aiontloiHK] Mr 
iiir\ II inllni ulninf coli*hrut(K] featx 
illi IiiiiIhiITh Mtrall Jacket m and vnrl 
II iiNlriiliitH uiH><l to c'onlliu the Inaaut 
till I fiiirlt us are well known The mih 
III iiIwuiH nkiuh to Im) Interewted In uee- 
liiff thi ollar fdlow get awav from a 
tiKhi iilan hi that It In little wonder 
that IlouilliilN iiudlenceH are bIwhjh 
liiiKc Our utti lit loll baa recently laten 
attracted to a numliei of featw which he 
hiiH lieen larformlnK In New \ork and 
( Ihi r eltliN the i iilmlnatloii of which tier 
hH|)h 1 h till 11 luatle twix trick which we 
will now deNcrlhi 

On HiiikIhv Jiih 7th Mi Iloudlnl In 
\lted 11 inirti of iiewHiiu|ier iriiii and thoH< 
Intereated In uiaelc to wItiicaiN ii lery re 
uiarkalile box trick on New lork Ila\ 


Houdini iqjnred after an AuetreHui direi 




A duittc diva in headeBSA 


IroUN \ny of the NpectatoiH had thi 

Iirlvllego of hrlUKlug their own buudcuffH 
If they HO deHlred bh Moudlnl doea not 
care about fitPrilHhlng (irtlcle» of this kind 
when he In uiakliiK IiIh mme important |f* 
l•*HtH Till (liver of the lajv wan removed 
and noudinl croneheil In II In a MtooptMl 
lioHltlon Himiewlial leNi milling the douli 
ling up of II jack knife Ihe cover 
wiiH then nailed In plan with thlrlv hIx 
win nallH and the intUe I ox wan handed 
with hand hon or iia It la lechiilcnllv 
known pai ked for i xiwrl tin each aide 
a length of Iron aewir idpe was aecured 
and Iron aiiHh welghla wire liitnaliiced 
Into the idiie thiia afTorilliig a conveiileut 
method of welghliiK down tin box ao ua 
to caiiat It to Niiik to the lenl of the 
water Two hnmlreil poiinilH of li m wua 
uaed Holla had been laired In It to jier 
mlt the intrarice of the water ao that 
Ihe box Itailf nmld lie rcaililv aulimerged 
rite box wiia then ciirefully roiHil ao that 
no eacuiie from It nmld have Ihhu pirn | 
alhle had the iiaila and liiiiid Irona Ihhui 
nou-exlatenl or have given avvaj Some 
of thi iiliiuka from the lighter were re- 
nwved and Ihe laix vvaa ahoved ont on 
them and wua llimiiv iliimiieil In the wu 
ter In ixuctlv a mliiule and ten aecnnda 
Iloudlnl emerged from Ihe water avvini 
tultig towBi-d the llfotaial which had lieen 
provided Tin act wua wltnuaaed by thou 
aanda of ataictaiorH who crowded the 
decks of thrw firrvhonta Tht box wua 
hauled onto tin deck with the aid of one 
of tht apuia of tin* llghlii and the box 
vvaa eaiefullv ixumlned Nothing wua 
found In it ixcipt the uaileaa muhuclea 
whhh had failed to htnil Houdliil under 
till moat adverae iimdltloiia ( oiialderlDg 
111! danger of this feat and the entire 
iiliaenee of any iiuiapherimllii auch aa 
Irapa etc It apfieiira to la all the more 
wiindirful Thia niuv la* legarded aa one 
of the moat reunirkahh tricks ever lar 
foriued and It la oiilv regiittable that a 
feat of this inagnltiide enuiiot Im tried 
Iwfore a larger gathering of apeetatora | 
Uoudliii ft box trtokH, hia milk can trick 
and similar entertaining feata will not 
appeal to the avoroge person aa much aa 
hla bridge which have taken place 


Hondlni nanadad pre< 
paring to enter the box. 


Lowering the box 
intn. thn 



* r-* — *— ”riiiif np thniMn 

wl^ the aid e« h«af 4 mi. SMriint inri4n 
TUB BABING ntAVTOr BO«Oi>|l 


to Alt paria nC the 'W* 

dww two of flttne llhdtoiiNiphi 
an adequate Idea dt tb* tots 

towt of a teat ot thto |IhB ^ 
the angraringa m nee fbnMUk^ mkw ^ 
band* manaeled hehtod’^ m 

armii also eonfltuMf Iqr albew 
pbotograpb wM tokdb Jaai an 

«h-foot Jmap at BF##, AiHkmila. Stae 
nwt liriagniilli Uto mouiril taon 
of Bondlni aftoir Ito iltnigb flw wiatw at 

wrong adil* IBooA Itotol* hte 
llaiid month. Mto goen to tbHt 
Bmootoar of the profMetonal nteong man. 
Jatl hionker and hnndetlff kiitg has not 
been altogetber unCmnght with danger 
Beesral of hhi Itatteton hafo tried otml' 
tor faata vitb dtonatroue rewitoi, mdi aa 
broken riba, and even two of them paid 
tbe penalty wlUi their Uvea, being 
drowned with tbe manariee still qu their 
wrists Owing to the nncertatotr of an 
act of this kind If unauo(»aafnl It oronld 
be almoet ImpoMlble to rewme and reeiutri- 
tote a person before he to drowned. 

A third photograph shows tbe poritton 
of Uoudlnl’a body In hla tamoua Jvmp 
from the Queen a Bridge, Melbonroe, Awe 
tmUa, In March, }0l0 Hto hands were 
heOvlly Ironed behind hla back with hand 
cuffs and be succeeded to reaiditng the 
sarfece to a sarprlatoriy short space of 
time In this case he wgs undn- water 
about two minutes. A gruesome IncUent 
occurred at the time of this dive Tho 
shook of Mr Houdinl striking the water 
was great enough to bring to the snrface 
toe body of a man who had been drowned 
some days before, tons natnrally adding 
greatly to the excitement 
We do not pretend to give any explana 
tton of Hondtoi’s pefformancee We can 
only say that be states that most of the 
public cngoMls of tricks of tola kind are 
absolutely worthleas, as they would not 
work In practice under tbe severe condl 
tions of a committee of examtoatlou. Poa 
slbly some of our readem have original 
solutions of these mysteries If so, we 
should be pleased to bear from them 

The Current SupplenMBt 

flsliB manufacture of fuel briquettes to 
• thla country la a growlug and Import 
ant toduatry Some significant stattotlcs 
on this subject have bem collected by 
Bdwanl W Parker, of the United States 
Qeologlcal Survey, and are summarlaed to 
an article appearing to toe current laaue 
of the SurvLiviKT, No. 1007—11 B Miw 
roe writes un toe toxic effects of carbon 
monoxide— Prof Blckertou eoutrlbutes a 
very luteresUug artWe on the orlglu of 
the fifUky Way — Dr Zahm’s masterly eon 
trtbtttlon on aeromechanics Is couUuoed 
to tols number— Beglttaid E Oordoti 
flrw k report on ihe Oonventlon of 
toe Ankrican Eallway Haatw lieehantos' 
Aweriattco. ^ iMport to ftal of lm> 
poriapt facta, whieh no pn« tntereetad to 
raUroetfingtaui tolgave tmreati— 
tiitr BerUn ootreqiNtodnk describee to an 
illi^ted arttcle «)|mi torihs *f a cable 
tofhwh tbe Ettw lk«ve.-.Br Oatoum 
CW^WHS Ua aptoadld pritele en AdtoMd 
Bitoeriipeittotton -^Prof. ilemtog, tim 
pteAi BnglMi eleelriMl nnginMr, contrto 
totoiAtt arttole op the qellMtaetlrity of dto 


<Sa|BNP 

tlBQSPBcnroKi^ dw Wtomito m to» 
r and to mw el 







Blowing Up a Locomotive Boiler 

Test of a New Type of Safety Boiler 


rpttXi statliitlcfl cttherod by the Htate Itatlroad Com- 
I talwlou ahow that every year au average ot fifty 
lofumottve boilers explode, canalug a damage to prop- 
erty of sevenil mllUons of dollars and the loss of more 
or leas than om hundred Uvea, to aay nothing of In 
^orlee to a larger number of people. The careful In- 
veatlgatlona which are carried out under the Commte- 
aloa uaually lay bare the defects or miaraaiugement 
which led to the dlsastMvi; but In many 
cases It la dlfllcalt, and Indeed Impossible, 
to determine the cause. Low water In the 
holler, due to oardesanese or oversight on 
the part of the fireman, accounts for a 
large number of ezploeiona hhould the 
water level fall to such a point that the 
crown, or roof os tt might be called, of the 
firebox Is uncovered, the greet heat of the 
fire raloes the temperature to a point at 
which the metal loaes Its strength and 
yields under the steam pressure, tearing 
loose from the staybolts which normally 
bold It in position. 

In the standard type of locomotive, the 
firebox la held to shape against the in- 
ward pressure by tying tt to the outer 
shell of the boiler with a large number ot 
staybolts. Under normal conditions this 
eonstrootloa is sufficient for Its purpose. 

Hut should the crown of the firebox be^ 
eome overheated through the water fall- 
ing belew its surface and expoelng It to 
the full heat of the fire, the beads of the 
staybolte and the holes In the crown, soft- 
ened by the heat, are no longer able to 
hold agatnut the pressure. The bolts 
are pulled through, and the crown Is 


crushed In. Of alt the causes which lead to boiler Hxplo- 
slons, this Is probably the most frequent Among the 
many attempts to build a boUer which would be pi<N>f 
against this form of accident, the most successful is tliat 
known at the Jacobe-Shupert sectional firebox, which 
was built several years ago In the mechanical de- 
partment of the Banta B'd Bailroad Company from the 
plans of the two engineers whoso names It bears. A 


large of these Hreboxes have been built and aie 

In eervlen on the Santa Ff* and other railroads, when> 
they have rendered excellent service. In order to test 
the qualities of this boiler, It was submitted to liivesll- 
Bation by Dr W. F M. Goss, Dean of the College of Bii- 
gluecrlng, I’nlverslly of Illinois. Dr Goss Is probably 
the iMisl known authority In work of this kind; and In 
Investigating this particular boiler, It was determined 
to make a test on a hitherto unpre- 
ceilented stale, lo determine how far it 
was pnsif against explosion due to 
low water, and at the same time to deter- 
mine whether low water was a sure caus4> 
of explosion when It tsfurred on bollors 
of the standard radial-slay tyia* 

The demonstration was niatle at Coates- 
vili<>, I*a.. on June 2l)tli of tills .tear, la*- 
for(> a largi* guflu'rlng composetl rtiiefly of 
engineers represeniing various deiwrt- 
meats of enBlneerlng Two full-size loco- 
motive ts>llers, designed for high 
sjieed heavy r>assenger sendee, were 
eneh snlijt-cled to severe low-water 
tests Hoth holU'is were Identical In 
size and ilesign exct>pt that one 
had a Jacol>s-Shu|iert sectloinil fire- 
box, while the other hsd an ordinary 
radial-stay firebox In earryltiK out the 
test, both Isdlers were monuled la a field, 
fifty feet apart, and they were ojieratetl 
from a ‘‘bomb-proor’ loi'ated two hun- 
dred fw*t away from the nearest boil- 
er. Ueeaiise of the danger lo which 
a fireman sliovelbig coal would have 
been exiK>sed, oil was used for fuel. Grad- 
( nosolsdeii on pape SS. ) 



Hm aqlaJam «f tha radial-stay firebox boiler. 
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Rubber Natural and Synthetic 

How Will Artificial Rubber Affect the Plantation? 

By JVof. F. Willy Hinrichsen. of the Koentgliches MaterinJ-Pruefungawnt, Berlin 


I N the IftHt fpw years the world's eonsumption of eaout- 
ohoiio has inoreaaml at an extraordinary rate, indeed, so 
extraordinary, that the supply has not been able to keep 
up with the demand. The following Uble stotistioally 
aumtnarixes this remarkable innrease. 

World Produotion and World Consumption of 
Caoutohouo. 

World World 

Ysars Production Oonsumptloa 

in Tons. In Tons 


1899-1900 

B3,348 

48,362 

1900-1901 

. 62.884 

51,136 

1901-1902 

63,887 

61,110 

1902-1902 

66,603 

66,276 

1903-1904 

61,769 

60,666 

1904-190r) 

68,879 

65,083 

lOO.'l-IfKXi 

67,999 

62,754 

1900-1907 

7A.m 

68,173 

1907-1908 

66.379 

62,376 

190H-1909 

70,687 

71,998 

1909-1910 

76, .6.63 

76,026 

1910-1911 

79.306 

74,082 


From this table it appears that the consumption of 
rubber in the vear 19OK-IPO0 (the flnannial .year being 
usually reokoned from July 1st to the following June 
80th) exceeded the production. Had It not l>een for 
large reserves of raw oaoutnhouo left over from previous 
years, the oommeroial situation might have boon alarm* 
ing. 

The Price of Raw Rubber. 

This unfavorable relation between produotion and 
ooBsumption naturally resulted in a nonsiderable rise in 
the market pnoo of rubber. The increase in prioo which 
would have normally resulted would have been serious 
enough, but thanks to the stock jobber, rubt>er brought 
12 shillings 6 pence per pound in May, 1910. After that 
there was a drop. In June, 1911, the price of raw oaout- 
ohouo reached a minimum of less than 4 shillings. Then 
oame another increase. The prices that I have here 
quoted are those for the best quality of Brasilian Para 
rubber. 

The payment of such fabulous sums for natural rubber 
■timulated efforts to produce rubber artifloially, In sufB- 
eient quantities and at sufBolontly low prices to compete 
with Para gum. I take it that readers of the Scibntiho 
Amsrican are more or less familiar with the methods 
employed in obtaining natural nibber Caoutchouc is 
found in the milky juice (latex) of oertain plants, whloh 
flows out when the bark is pieroed By proper treatment 
this milk is oon verted into caoutchouc. In separating 
or ooagulating caoutchouc the action of heat or ohemioals 
is most important. 

Rubber Plantations. 

Beoause the production of natural gum is not sulBoient 
to keep pace with the constantly increasing demand, the 
more so since whole trees are felled and otW most ruth- 
,)ass methods are resorted to, caoutchouc producers have 
for some years past carried on the cultivation of the rub- 
ber tree on plantations. Their rubber may even now be 
oonsidewed the most promising competitor of the wild 
tree. Enormous areas, especially in Asia (the Malay 
States, Ceylon, etc.), have been planted with oaoutchouo 
trees. The growth of these trees is rapid, and the 
•mount of oaoutohouc annually produced by plantations 
is constantly increasing. By careful study the most 
favorable conditions for cultivation — especially the oon* 
ditions of soil and the most convenient method of ooagu* 
lation — have been ascertained. In fact, plantation 
oaoutchouo is even now almost as good as Brazilian Para 
gum It has brought pnees just os high. 

More interesting, sensationally so, in foot, is the pro- 
duction of rubber by artiflcial means, rubber which in its 
chemical and physical properties is exaotly the same as 
natural rubber 

How Rubber la Made in the Lmbormtory. 

Caoutchouc proper is a compound of carbon end 
hydrogen, a compound in which these two elements bear 
the same relation to each other as in a certain well- 
known class of bodies called terpones, the main constitu- 
ents of ethereal oils. From these terpenos some well- 
known aromatic lubstanoee are doriv^ among othfln. 
In order to ascertain the manner in which atoms of car- 
bon and hydrogen are fixed in caoutchouc, the chea(^ 
must first decompose the oaoutohouc, split it up, in ot^r 
words. If he can do this completely he can obviously db- 
oover exactly what elements are required to make oaout- 
oliouo. When that mystery it revealed lua next task is 
to take the dements of which oaoutohouc is composed 
and to oombine them in the praper way in order to 


[The author of tM* arttclr, Prof. Binrietupn, hat 
rimpMad for the KoetUoUchet Uatertul-Pruefung- 
tamt what may well he repar4ed at a mo»t thorough 
atudy of natural rubber, artificial rubber and rub- 
ht<r aubtUtutc*. Par that reaton hit commenU 
on the oommeroial pottibiMie* of the tynthetiv 
rubber diioovered in Germany detefve mare 
than patting attention. An entirely new tiynifl- 
ounce and interest hat been added to the topic by 
the rroent authoritative announcement that a body 
of PngUth chemists have surmounted the last dif- 
ficulties in the tyntheaia of rubber, and have placed 
it upon what pramiaea to be e tound commercial 
basis. Prof. Uinrichten'a article was written be- 
fore this annauncemi’nt, and it published here in 
its original farm. The reader mu*t supplement 
hit information bp referemw ta our editorial page. 
— Ennoa.] 


h»ve reoently been taken out to o 


irproee 


produce artifloially a rubber which is chemically the same 
as the substance obtained from the Hevea tree. Stated 
thus baldly the problem seems very simple. Yet more 
than a decade of arduous ehemioal research has been re- 
quired before rubber was eynthetiosily produced in the 
laboratory. 

Among the constituents of rubber whioh are split up 
by intense heat is a liquid which boils at a low tempera- 
ture and which in odor and in boiling point closely resem- 
bles ordinary ether. That substance is known as iso> 
prene and was discovered by Williams as far baok as 
1860. Indeed, isoprene proved to be a compound of 
carbon and hydrogen in about the same proportions as 
they are found in rubber itself. 

Bouohardat, in the course of a comprehensive investi- 
gation, found that isoprene, under given conditions, was 
uonvertad into a substance analogous to oaoutohouc. 
Other experimenters made the same observation later, 
among them Tilden and Wallaoh. Frequently, however, 
the conversion failed to take place. Why? Beoause the 
exact experimental conditions which governed the eon- 
version of isoprene into oaoutchouo had not yet been aa- 
oertained. The failures were so numerous that chemists 
began to doubt the oorrectness of earlier observations. 
It was not before 1909, when F. Hofmann and C. Con- 
telle, two chemists in the employ of one of the largest 
chemical works in Qennany, found that absolutely pure 
isoprene is converted into a substance reeembling oaout- 
ohouc if heated under {oessure with and without the in- 
tervention of other substances. Independently of these 
experimenters, C. Harries, at Kiel, discovered the same 
reaction while heating isoprene with acetic acid. 

Hu Gmnnuedsl PossIbiUtieB of Artificial Rubber. 

These experiments have solved the problem of pro- 
ducing rubW synthetically, but as yet only from a scien- 
tifle point of view. It may here be added that, if the ini- 
tial material be varied in quality and tho exjx^rimental 
conditions modified, a number of substances whioh re- 
semUe oaoutchouo can be obtained, whioh are not to be 
found in nature. 

Naturally the business man asks: What is the prac- 
tical value of this work? Is synthetic rubber merdy a 
laboratory curiosity? Or, oan it be produced in market- 
able quantities at a price to compete with Ptni gual 

If artificial rubber is to lake the plaoe of IjbeiDAtaml 
product, it must be produced more eheaply’ .ll|han " 
gum and it must possess the really eaeentiw pi 
ties of Pars gum. Whether or not art]fl(d»l robber i 
compete with nalursl rubber depends on so many eom- 
mereial oonditions, it is hard to given definite answer. 
6ome day It will oompete; that much is oertaia. When 
that day will dawn, is decidedly uneertain. The strug^ 
is bound to be • hard one. Tlie pcioe of Para gum will 
surely drop as the oaoutohoao pWtatiomi are extended 
and as their annuel produotion moreeses. The cost of 
producing e pound of flrst-oiess Asiatio plantation rubber 
is somewhat less than 25 oents. It is possible that even 
if it oosts,more to produce artiSoial thao natural rubber, 
the new laboratory product may have a commercial 
future if it proves superior in Important reapeots to the 
natural produot. 

On the whola, it is not likely that artificial nibber wiD 
entirely displaee natural and plantation gum, as the' eoal 
tar dyes have displaced vegetable dyas. In all probabil- 
ity the natural mid artificial lieodaata will be sold side by 
iMe iu tbs wket mueh ge satdnd and artifloiM aOk are 
now sold. * - 

The manufaotuting eoet of artifiitial rubber depends 
primarily upon the odit of the raw material from whioh 
it is made, isofoene or rtiated hydroearboma. Fatante 


to reduoe the eoat oftheraw mataikl. Isoprene, itatf, 
is obtained not elmply horn heated oaoutdunw but ibo 
from turpentine oil and from oertain oompotiants of eoal 
tar (oresol). Naturally, for praotieid puepoeee thb iap- 
prene must be obtained from some other aouiee than 
oaoutehoue. 

ks snooeaifully produeed 


Long before artiflelal rubber v 
various oompouuda bad been dieoovwM wuon nan many 
of the prope^es of rubber, but were ohenieaUy different 
from H. Many of these are oompoutads of oil, shellao 
and similar aubstanoes. Such nibber aubstitutas, “fae- 
tioes,” the French oail them, are obtained by treating 
oUa with sulphur chloride, in which case a white rubber- 
like suhatanoe is obtained: or with eulphur alone, in 
which oaee a brown imitation nibbor is pi^uced. hiUx- 
tures of such oil, or sulphur compounds with caoutohouo 
have proved oonvenient and serviceable. They • 
last longer than rubber. The imitations ( 
themselves, depending upon their proccH of manufae- 
ture, are usually loose and brittle masses of a white or 
brown color, to be distinguished from rubber by their 
ready sapoidfioation; in other words, they are eesliy 
attacked by lyes. 

In the patent literature of every oountry will be found 
descriptions of plsstio masses made from gdue, gdatine, 
cellulose sad the like — all alleged to be perfect substi- 
tutes for rubber. Some of these have proved of indus- 
trial importance. Most of them are valueless beoause of 
their inferior elasticity. 

Regenerated Rubber. 

Foremost among the substitutes for pure rubber may 
be mentioned regenecated nibber obtained from refuse 
articles of manufactured rubber. Beeause of the small 
supply of natural caoutohouo, the necessity of utilising 
the refuse of nibber faotoriee hiul become almost pressing. 
According to authoritative estimates, tJie quantity of old 
rubber regenerated for the manufacture of rubber articles 
surpasses the consumption of raw oaoutchouo. Such re- 
claimed rubber is no perfect substitute for new gum. It 
has lost much of elasticity and strength by the meohan- 
ical, phydoal and chemical prooecses to which it is sub- 
jected. Old rubber shose, pneumatic tires and the like 
constitute the raw material from whiob regenerated rub- 
ber is made. When reclaimed the rubber differs in a 
marked degree from oaoutohouc. 

Every one knows at this late day that all rubber arti- 
oles must be vulcanized, in other words, that at oertain 
temperatures sulphur in some form most be added. 
Although the actual chemical process that oocure when 
sulphur is thus added is not yet known with absolute 
osrtainty, recent investigations show that part of the sul- 
phur compounds are ohemiosUy fixed by the oaoutchouo. 
This "combined'’ sulphur, as it is called, is not elimin- 
ated from present regenerated material. In actual prao- 
Mee, the reolaiming or regenerating process destroys tbs 
fabrics in the old rubber and oonverts the remaining vul- 
cMlised rubber to a plastic form for further manipulation. 

There is no guo^ reason why the sulphur oombined 
with vulcanized rubber opuld not be removed, theoretical- 
ly, at least. Most rubber experts, however, have come to 
the oonclusion that the task is hopeleas. 

AmMgpprehension has been expressed lest the eontinual 

I la the production of plantation rubber should 
i over-produotion. Suoh app^ensions are 
K. Even if the ptaotatioiui diould continue to 
prodltoe rubber at the present rate, and even if synthetic 
rubber shsuld also be manufactured, the demand for the 
natural product will not abate. The quantity of oaont- 
ohoue wlush the world weeds is eo great that ell availabia 
sourcH of supply will be drawn upon. The prioe, of 
oonru, ^ fall; but that, again, .will be ofltat by in- 
creased oonsomption. 

If it wwe po^ble for mantifacturers to sntploy syn* 
thetio rubber, natural rubber and {dentation rubber at 
wggr tnahh lower prioes than are at present ohaiged, there 
wwdd be wo doubt that the world at large would benefit. 
Tbe woMifaliltiee of rubber are far front being exhausted. 
T9ti» .Iii||$|L eoet of the raw gum liak hitherto limited the 
agfilbleiitoiiaigi of one of the most useful sabstanoes in the 
WiMid. the prita of rubber dpta fall. beoaiMO new 
eobnoM dr,«ipidy have been made avafiaUe, we maiy pup 
idtiiliF of a "rubber age.” It la wot too romaatioto 
i lW g i j ita JMHr aoiatisae wot^d be the street taalBo of large 
«ilte',fi|Mi4|ttbb«r bepoinea k ifiwap titat evaiy vak|^ 
wit''bii'liiiiiWrtire^ and whfip qveit pavemeota win be 
made of rubbta, whioh laet poealhiUty Is not wQ^ ew* 
teavagafit, inaamueh as nibbtf pavementa have 
been used with eoraelleiit tasoUa. 
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dgar^MOidiiif by Miehfiie 

rpilEBSl ia usually but one right way of 

* dolsv thing M againat a lai^ number 
of wrong waya. la few oaaea, however, 
does the diapt^ty between right uid wrong 
waya reach auoh enormous figurea aa in the 
fe.]MioIcing of banded oigara. The situation 
iathia: 

Custom demands that oigan be peeked 
ao tightly in the box that they lose their 
rounded shape and are flattened one 
agahiat the other. This result is obtained 
by p**^*"g the well-fllled box in a meohani* 
oal pareaa and leaving it und«w eompreasion 
for a number of hours. At the end of that 
thne eaoh cigar is found to posaeaa an in- 
dhdduality of its own. It ia unlike any of 
Its fellowB. It has yielded hero and there 
to aeeonunodate itself to the (wowding and 
pressing of adjacent eigani. It is of aucb 
irregular form that it will not fit in any 
other position in tiie box. Obviously, it 
would not do to liand this oigar before it 
bad aaaumed ita final fotm, for otherwise 
the band would not fit anugiy, and it would 
be muaaed and crumpled in the press. 
Therefore, it is neoesaary to remove the 
cignra from the box after they have been 
oompreased, and band them aeparately 
one by one, replacing them in their original 
oontainer in the same order as they ooen- 
pied under the press. Unless care is taken 
to restore eaoh oigar to ite original posi- 
tion, trouble ia aure to ensue. Once the 
order is lost, the ohanoes of redisoovering 
the original arrangement are hopelessly 
against ttuaoperator. Consider a sinide row 
of twelve cigars. It is a simple mathema- 
tloal problem. Multiply 1x2x3, etc., up 
to 12, and the result Will be 470,001,000 
different waya in which those twelve cigars 
m^r be arranged. If wc consider an entire 
boxful of cigars, the number of wrong ways 
in which they can be put in the box will 
reach such a stupendous figure as to pass 
entirely beyond the comprehension of any- 
one but an astronomer. Realizing this os 
well as the fact that objects not uniform in 
shape are difficult to handle, oigar manu- 
faoturers have declared stoutly that the 
Iwnding of cigars after having l^n packed 
could never be aoeomplisbiHl by machine, 

According to the latest report of the 
Internal Revenue Department, there are 
some 25,000 oigar manufacturers in the 
United States, making about eight billion 
cigars per year, and it is conservatively 
estimated that fully six billion of these are 
banded. As all this work is now done by 
band, this means that there are six billion 
separate hand operations requisite. The 
work is done by girls at almost inoredible 
speed. Yet the cost of banding runs up 
Into the millions of dollars per annum, and 
imposes a heavy burden on the oigar indus- 
try. A number of years ago a banding ma- 
ehine was invented for banding loose cigars. 
However, as the number of unpacked 
banded cigars is eomparatively small, this 
machine did very little toward relieving 
the situation. 

About a year ago, we described a ma« 
chine which bad jffst been built for banding 
padked eigars. While th*t machine did 
aotuaUy band cigars, after they had been 
packed, it was not adaptable to certain 
special demands of the bigar manufag^urer, 

Aoeordingly, a second design has been! 
developed, which is shown in the aooom- 
panying illustrations. This machine is so 
impnmd and shnidifled as toj^ipesr like 
an entiraly different mechanism. It will 
take the cigani from a box, band eaoh «te 
sepefwli^, plaoe the band in the center, or 
at any other desired pdlitt on the cigar, re- 
▼arw Mm band for altsmatc rows, if so 
daidred. nod rettore aU the cl|an to tfaej 
bok* doMt the worit at the rate of about 
doWhiinuiie irtth a alnglo opacator, ae 
agiilaet tyite to tiw OM 

eiWlMlhOvcd 


placed on a tray without disturbing their 
relative order. The tray is then placed in 
the oontainer shown at the left-hand, sido 
of one of our photographs, and thence the 
cigars are moved row by row out upon a 
reoeiving table. The most conspicuous 
object in this photograph is a cam with two 
broad wings. When the cam roller drops 
off the point of one of the wings to the base 
of the other, it acts to eject the liottom row 
of cigars from the tray Thereupon the 


ejector is sloady retracted, until, by the 
time the first row has passed through the 
banding meobanism, it will be ready to 
eject the next row in the tray. The eigars 
are picked up one by one from the receiv- 
ing tatilo by a forked suction tub© and 
placed on a pair of Angers or hollow stems 
of rublier, oonuected with a vacuum pumj), 
so that they will hold the cigar firmly by 
suction, yet without danger of injuring the 
wrapper. Before the cigar is carried to the 


banding point, a suction linger nses vei^ 
tioally and removes a band from the bot- 
tom of a pile placed directly alwvo the 
banding point. The oigar is then carried 
over the band and pressed down with it 
iKjtweon a pair of spring-pressed guide- 
plates sliown at A in the line drawing, 
which fold the paper closely around three 
sides of the cigar. Thereupon a tucker 
plate B folds one end of the band down 
upon the cigar. Above the tucker plate is 
a gumming device, consisting of a tube 
terminating in an inclined plate C provided 
with two small perforations. Through 
these perforations two beads of gum about 
the size of a pin-heatl are squeezed out on 
the plate and are' wiped off upon the other 
end of the band as it is folded down by 
means of a rubber-<ioated roller D. At the 
same time the tucker plate and gumming 
device are withdrawn, the tucker plate 
serving to shield the oigar-band from gum 
scraped off the gummed end Above the 
gumming device is a plate E, which serves 
as a guard to prevent the band from com- 
ing in contact with the gimi as it is drawn 
down into position to receive the cigar. 
While the cigar is l>euig lianded the nibber 
fingers which carry it to that position re- 
turn to get another cigar, wJiile a second 
pair of suction fingers take the banded 
cigar and carry it over to a delivery table. 
Thus the process is continued until a com- 
plete row of cigars has lieen delivered, 
whereupon a jiusher slide moves the entire 
row endwise into the tray shown in the 
foreground of the pliolograph at the right 
of the machine. After receiving a row, this 
container moves down to the proper posi- 
tion for the second row, and when the sn- 
lire 1>ox of cigars has been banded the oigar 
box IS inverted and jilaced over the tray. 
It will 1)6 noted that the arrangement of 
the cigars in the I ray at the delivery end is 
exactly the same as that at the nsieiving 
end. The Im>x an<l tray are now revolved 
together so as to liritig tlie hox nght side 
up, whereupon the cigars are forced out 
into the box, as sJiown in^me of the illus- 
trations. The tray is ilouhle, so that when 
it is revolved to dits’harge one section, a 
second section is brought into jxistUon, and 
the work of the machine can proceed with- 
out interruption 

In our enlarged view of a jxirtlon of the 
machine may bo seen a small band crank 
iijHin a threaded vertical shaft. This shaft 
forms the plungi'r rod that pnijeots from 
Uie gum cylinder, A ratchet meeliunism is 
operated t) feed the plunger down as eaoh 
oigar comes to the banding position. The 
amount of gum required for each band is 
BO minute that a reducing gear is required 
l>etween the ratchet and the plunger. At 
eaoh operation of the ratchet the plunger ia 
made to move down one ten-thousandth of 
an inoh. The actual amount of gum in eaoh 
liead on the gum plate is 0.0001 cubic inch. 
The cylinder is large enough to store a day’s 
supply. To refill the cylinder, the hand 
cra^ is operateil to withdraw the plunger 
and thus suck in the gum. 

Some dealers prefer to have the bands 
applied near one end of the cigars instead 
of centrally. To provide for this an end- 
stop ia used for the ejector elide, and by 
adjusting this stop with resjjeet to the 
bMtding point the position of the band 
upon the cigar may be determined. When 
it is desired to reverse the hands m alter- 
nate rows, a cam oonnection is made, which 
causes the suction finger, as well as the 
entire banding mechanism, to revolve 
through an angle of 180 degrees after each 
band is removed from the pile, thus revers- 
ing the position of the iiand. This reversal 
will continue for the entire row of cigars, 
after which the parts will he turned to 
normal positiou and tliere will be no re- 
versal while the next row of bauds is being 
applied. 





It 19 nustonuuTT to pAok oiuaw in row* of mark* arc the subjeet matter of the btiga- 
12 and 13 altwnatelj . or in row* of 10 eaoh, tioii, witliin the juriadiotion of the Fede^ 
The mmhanuin is arrauKcd to aecom- oourt*; and nukee every tmde>maK 
modate itself to such paokins. The cam repsUired under tho law a ^ of ^ 
shaft which feed* tlio oigarH to the reoeiv- public record* of the nation. But a trade- ' 
mg table and control* the fw^d from the inark may be legidly sound even if not 
delivery table i* moved by a ratchet mech- repstwod, just a* a person may own 
anisin Two ratchet wheel* are prondcfl, real estate without recording the title, 
otic of which has l.l tcs'th on one half and The ownership of trade-mark*, Uke every 
12 on the other, while the second ratchet other property right, is rooogniaed by tho 
wheel has the same number of teeth on each common law. The Supreme Court of the 
half When tho ratchet luiwl is thrown Umt.i)d State* ha* *nid: “The right to 
into the former ratchet wheel it will feed adopt and URe a eymbol or devioo to di»- 
the shafts at tho rate of l.'i steps for one- tinguish the goods or property made or 
half revolution, and 12 stops for tho other, sold by the poraon whone mark it is, to 
Whoii, however, the ratchet pawl is thrown tho exolusidn of use by all other person*, 
into the other wh«*cl, tho feed will lie uni- ha* been long ««ogni7,ed by the oommon 
form. Another adjustment provides for law and tho chanoery court* of England 
regulating the machine to handle boxes of and of this oountry. It 1* a property 
25, 50 or 100 cigars A ratohot wheel with right for the violation of which damage 
100 teeth is cmiiloyod, and if there are 100 may he recovered in an action at law. and 


cigars to tho Imx tho pawl engage* 1 tooth t 
a time, if .50 to the box, 2 tooth at a turn 
and if 25 to the ls>x, 4 teeth at a timi 


I may he recovered in an action at law, and 
, the continued violation of it will be 
; enjoined by a oourt of equity with oom- 
IMinsation for past infringements.” 


The machine can thus be adjusted to prao- Trade-mark*, under the Act of 1906, 
lically every requirement of the industry, are registered in the United State* Patent 
Office. 

The Trade-mark aa a Buainew Aaaet 

iw w R. Wo«lw«d trade-mark, evidence of 

uii 1 ^ 

rrpf/e a,JJe'busi,>l»rrnan ha. only /he litigants puU the burden rf pr^f 
L 1 segued notion of the value of a trade- 

mark. He does not realize that U ts very «««" unregistered trade-mark niust 

often the ronnecUny hnk betiveen the pro- 

ducer and the ultimate coneumer, that U u Thtx often a very difficult thing to do 
„ aymbol of good mil, a lanf/ihlc aeeel mth “ trade-marta that 

Iterminahle money value, that it muel Have been used a long thno for such p^f 
he rfuvien and applied not m a /laphazard “““ ^ T 
v,ay but wUh a due regard far Me psychologv f 

, - , a, J \ the trad(vmark affixed, and testimony of 

cal effect uptm the public. Nor does i 

realue the impnrlafice of complyinff mlh * j i . i 

. , , , s t V * The owner of a regiatered trade-mark 

the ‘^'^^^^r^r'iIhl^iTa ^alniarklZ need any evidence other than the 

r " J „ public reconls of the Patent Office to 

parabh ioith the j^perty nght hoX an ^ ^ 

inventor acquiree by taking out a patent. . 

The foUomngu the eicond of a eerie, of ^ ,^,^„uu-k i» not registered in 

art/^e xaritten offloo. litigation oonooming it 

c trade-mark, an adveiiieing, and a huei- jurisdiction of 

r^e ^pert, a man who hae a firet hand 
kmwUdge of the roZuc of tradx^marke a id ^ 

of the correct methode of trade-mark exploxto * * n «* * • 

/ r . „ , \ u On the other hand, all oases pertaimng 

f«,« Th mice, which mil be mutually ^ tr*di.marks fall within the 

publuhed in hook form, imU include die- junsdiotion. imsqmctlve 

cu.mr«, wrMten in bmineee English of ^e or the place of 

/he Federal trade-mark ^w, analyeee of the 


The Trade-mark aa a Buaineaa Aaaet 

By W. E. Woodward ' 


Tks iiMianla o( the AnwrlOHi Nattoutl Bed 
Oro** Sodetgr. 

The Am or coat of onw Of Miy foMbli 

itey dsdgn te ptctiim wUA hM beaa adopts 

by a frattnisl sodMy •• It* ontMank 

A portrait of a ttviaa indlvldittl na!*** tta 
appUcation (or roghrtraUoo I* acoonUMaMl by 
the written oonaent of the buUvldiial who** pop- 
trait 1* used. 

Scandalous or lamonl mattsr of any daaedp- 
tiOB. 

The Aeg or coat at ama of the United Stete*. 
or of ^ny HUte. or of any munldpality, or any 
or tho lnal«nta thorsot. 

Any geographical name or term. 

A mlnvpreaentation o( the quaUty. oompad- 
tlon, character, origin, or nature of the com- 
mndlty with which It la uaed. ^ ^ 

of an taiiUvlduat, Arm. corporation, or a mo clation . 
unlcae said name is writtan, printed, Impreaml 
or woven In some particulir or distinctive ntan- 
ner. or la iwed in contMOtlon with a portrait of 
the individual. 

Any arrangimieot of worda or devices descrip- 
tive of the goods with which they ere uaed, or 
of tho character or quality of such goods. In 
other words, a trade-marii must not be an ad- 
vertlsemeat in the ordinary senaa of the word. 

A trade-mark i* reglstrhble if it is; 

Unlike any other tradMneric already In nae, 
and applied to the same olaas of goods. It must 
not resemble the trade-mark of a oompetttor, 
or of a potential eompedtor. to such an eactent 
teat tee buying puMks is likely to be deorivad 
or contused by the resemblanoe. 

The businees name of a person or Arm when 
wrtUeo, printed, ImpresMd or woven tat amne 
dtotlnctivo maimer, or in amoolatton with a por- 
trait. or in an autographic form. 

Any trade-mark symbol, or word, or words, 
or a oomblnatlon of a devtce and warding, not 
obviously dfwcrlptlve of the commodity to Which 
It Is to be applied 

Any trade-mark which has been In nontetuoas 
and exclusive use by the applicant stnoe February 
aiet. 1805 

Used In lawful trade 

Of such a character that It may he alSxed, 
printed upon, woven, sewed, branded or other- 
wlse Impressed upon the product with which It 
la used, or upon tea peekege or oootelner of 


aMtetetea. sad 

■ad dhMppMw* to 'MIgWr 'tetetedlHlt 

eSect to the ohloolMt. 

BUBQLAS Al<ABMI.--4); Or OioVAMXli {^W 
Washington Ave., Bums; it. Y. XU* iMMWve- 
mant rtdatee to bticghv alnraM, the megg'iplHr- 
ticuiar purpose het^ to pn^ride an ftwtric 
aUrm attociated With « MttlNt ot «MMp «o 
arranged that the cutting of aiy cord, hr tIMf 
etretriilBg of any cord, « the caw m9 bo. 
will cause the alarm to ha aetnated. , 

SPARK ABiu»Tmie--». c, aiokiav, Host 
681. Hoquiam, Waah. Ur. Uoklcy ha* ter 
tee object ot bis laventloa the provisloa hi a 
aimpls locxpenctve drrie* capohie at attaoii- 
ment to any stack wtthout chaago In tha aasMt 
and without dtmlalahlng the draft, by ncaM 
of which the ttneoaaumed aoiid matter* ejected 
from the stack will be held In the arrester. 

Of larinrsai to VnnHMu. 

nxm BBAM.— J. u. Rivaaa, Leek Bos. 
884, Fort Meade, Fla. TUc Urveatloa to an 
improvement In plow hcama and has for an 
object the proviitoa of a mv«| eonatruoUon ‘ 
of m^lUc baaia which will be UgM Will 
eAecUvely eorve It* purpose and will penaft 
tee adjaetment of the different parts ae de- 
sired in the praetleal use of the maeUne. 

BBOODBB.— O. H. Las. lUS Harney St, 
Omaha, Neb. Thto Inventtam provide* a 
brooder with a movable or portabta hover; 
rooetruoto and arranges the ^over to aa to 
alternately conAne the clilcks under tee hover 
or to free them therefrom; provtdei a hover 
open at the top to receive beat ptoductag and 
heat retaining acceaeorles if requlNd, and 
means to limit the extent of the brooder. 


RECENTLY PATENTED INVENTIONB. 

Three rolumni are open to ell patenteee The 
notice* are Inserted by epeelal arrangement 
with ter Inventore Term* on application to tee 
.tdvertlelng Department of the ScwSTiric 


BUMOVABLB HEAD FOB BABBBL8 AND 
LIKB BBCBPTACLB8 — G. W. Smpui*, care 
of A. W. Msaeasnis Anahnac, Texan This 
bead to partlonlarly adapted tor metoUle bar- 
rrla and like receptacles. The body of the 
barrel to provided interiorly with a Axed ledge 
or Aange npon which the head to eupporM 
and to which it may be clamped by meen* Of 
devIcM tbat Inelnde a hasp adapted to be 
eoeured by s padlock or ether device. 

DBNTAL APFLIANCB.— Du. W. F. Dsvi- 
euM. 818 E. Main St., Btebmond, Va. In tho 
use of this oailly applied devlee, ten rubber 
dam Is applied to two adjacent teeth, It may 
be In the ordinary manner. A wedge Is tbnn 
pressed between the teeth below end in closo 


/he Federal trade-mark law, analyeee of the 


reguir^nte for rc^etration the demenle of «dvantegc'in this, owing to tho 

° ?,'* r«f c-;nar , an ra e-mar pro- an injunotion Hoourod m one 

teefton.— editor.] ^ enforced m aU suoh 

The Federal Trade-mark Law— II. oourt* m any State. 

The function of a tradt^mark i» to Tlio fee charged by the Patent Offlw. 
denote origin. ''•i® registering a trade- 

Tliroughout it* history tho trad.-mark mark i* ten dollar* Thi* doe* not include 
has remained true to it* ancient anteoe- "ttorncy’* foe, which must be pawl 
dents, and ite piin>«»e to-day, a* it was “PPl'ciint. 

Ill the fifteenth oentury, is speciflcially Ui ^ oertifloate of registration remain* in 
indicate tho origin ot on article of mcr- '"roe for twenty years, and it may be 
flhandise renewed uiwn expiration, for like perioda 

In thi* a*iHH t of unchanging purpose, «' .V«irs, u|.on payment of a re- 

thc trade-mark i* somewhat an anomaly dollar*, 

in commeroiol history. During the last An individual or corporation ha* a 
four hundred years, methods of manu- right to register a trade-mark under the 
factnre. distnl.ution and sale have been United States law if the trade-mark for 
revolutioniaed from top to bottom- banks, registration is sought belong* to 

which began a* mere moncy-ohonging ‘h" «PPl'«uit and i* used by him; 
nffioeB. httve booomo oHtabliBhments for w^mraoroo among the BGveral 

keeping and loaning funds, the retailer, f^tates. 

who uHt'd U) Hit in a hole m the wall with ‘^r, in commerce with foreign nation*. 

II handful ot goods, all of the same kind, m oommeroo with the Indian 

lias developed into a mereliaiit selling trib<'N. 

ten thousand difforenl articles, the crafts- i*rovided the owner of the trade-mark 
man, who onw^ served a long apprentice- resides within the U'mtery of the United 
ship, during which he learned Ui make include* nil territory undw 

every port of a shoo or a carnage, has Umted 8laU« control), or haa a btfsi- 
becoine a specialised laborer, employed establishment situated in United 

by the day to produce tho extreme suli- territory, or reside* in any foreigji 

(liviHiori of a finished article. country which affords, by treaty, dmilar 

The reader should imdi-rstand clearly Pr'^iloge* to citi*eiis of the United State*, 
that the right to own a tnwlc-mark is Divested of hgkl verbiage, the main 
not a creation of the statute, for the use Provisions of the Act, *o far aa the fea- 


Portaliilaw to AwtoMom. 

ARROPliANR —Loin* F BAScaorT, SO 
Pearl Ht., llsrttord, Conn. TUe Invention e> 
late* to s novel form of aeroplane, and mure 
particularly to one bavin* automatic staMlis 
Ina devicee cn-actlna therewith An object 1* 
to provide means for automatically maintain- 
ing or reatorlng the lateral and tongitudlDal 
balance of the aeroplane. Farther, an object 




1 oommeroo with the Indian 


of trade-marks, and the reoogm/,c<i rigid •'“re* go' 
of manufacturers to lie pniteoted in their ™“y 
use, far ante-date any sjiecille, trade-mark ^ 'rat 
legislation. ^ 

The intent of the statute is to sysiem- 
atixe and codify trade-mark pracUce <ioiicri,,ti. 
It provides a definite procedure for tlie arf-gisire 
registration of trade-marks, lays down 
rule* for validity in marks, puts trade- 
mark litigation, when registaod tradp- mind of i 


urea guvunuiig registration «• oonoerned, 
!iay be stated as follows: 

A trade-mark is not registrable if it is; 
A (luHlsti or wurdln* Identical with • I ' e g letW wS 
1 knbwii I radc-niark owned and In us* by aaotoMr. 

Iawri|itiv« (iimUtine, or which SO nearir ras cT S Sto* 
I n-Klsimxl or known trads-niMli csmM MitrlSNd 
yy snot her and appropriated to amtlMMSlkW Of' 


Is to provide an aeroplane bavtns stablltoiBS 
surfaces and snldin* elements wtalcb may he 
n-annally operated to convert the esme Into 
additional etablUsIng elements. The Inventor 
bos on many occasion* proved tbat tnniverte 
and loDSltndlnsJetabUltyofbto Aytes machine 
hsB been automsticnlly maintained. The aero 
plane to shown In a plan view equipped with 
a preferred embodiment of the InveatlOB. 

WING FOB FI.IUNG MACHIMBS,— G. 
Koar, llamborg, Germany. Thto invention 
cotnpreheuds a wins bavins a lonsttwllnal 
tapering staff made of uiatortal more or lew 
resilient, the smaller end ot the staff extend- 
log to, and Id part coestttntUls the tip <>< ^he 
wing, together with feathera, eacb kavtag a 
stem and one or more nee estenSIns from 
the atom, each Sn belns of ooripttlllte etne- 
tore. * 

Bteetrieal BevlnM- 

INBULATOB.— H. I-ANUB, KtoL and W, 
DnucasHMObUk, Cologne-NlRtMe, , GefMaay. 
Thto tnventloa provldea an Ineoiator to te 
need In conneettoB with hlghtonslcn oonApe- 
tore of «ver4Mad electric ayetettia to* wirel^ 
tclesrepliy and telephony, an frtfl aa with asp- 
porrins tnokle used with the meat* of 'iriM- 
ICM tolegrepb oyatema, wUch /FaftofM Btokt 
■tranfftt. to at Ugli restottve powwr. < pMtoni* 
[a torse ewtote. to of enuUl ctooVtatttMSee OM 
Sgtat MlBfat, ,«•« whioii nu he laeSStoHtoulljr 


proximity to the outer side of the ruhlier dam 
until the wedge clamps by ItM wedglus action 
is-twwn the teeth. The inner and the outer 
cuds of the wedge are then Iwnt to eecuro 
the wedge In place and to hold the dam out 
of the way. The Illustration herewith pre- 
Hcnts a front elevation of the inventton a* in 

DBVICB FOB MHASUmNG DRAFT ANI- 
UA1.H FOB COLI-ARH.— D. H. Baoww, Water- 
town, M. T. The object of the preaent inven- 
tion to to provide a simple and Inexpenslvo 
device by meai-j of which the exeet massore- 
iiiaot ot the neck of the draft animal from 
the largoat to the smallest slsn, may be 
obtained. When not in use, the device may 
bo hung up, by engaging the book with a nail 
or the Ska, the cetefa preventiag withdrawal 
of the bar. 

Nan. — Coplee ot any ef tbeee patonti Will 
be fumlibed hr the ScisNTirtc Ahssican tor 
ten cente eeeh. Ptoaw etate the naaie of the 
patentee, title of the InventlaQ, tad dBte of 
thto paper. 

WriSIriah to call attention to the fact that wears 
In a poritton to render oompetent aerVleea In every 
braiMllietpetont or trade-mark woiB. QargiWfto 
oompoaed of mecbantoel, etoewtoal and idwwicai 
eaperto, ttoiWufflily trained to prepare and praew 
ente all patritt apptteatiolto. HMmeoUra «f (ha 
oamptax naUre of the subJeot matter tatwitod, 
or of thn ipeetoltoed, Mobiiloal. or setoatMo 


to «h* UsMod dtotot 

, MowsBOo-, , 

. . sa-Mk,va.f«. 





. V ' ^ %«lit4 '#. ^wpf Clwi N w > 0. 8. Hfivr 

**®*^‘»«* The idea is that •■toirfMjet may 

IMPM t**!^ «“d nbuMaw ^ «J*ly be us«i f« in advanoe of the actual flght- 
• “baiwar lUii’* whkk I am inc unita, in which case they ahould, it k 
<Kewpi(« ijddt havlair raumminded to the said, be carried on a vessel attached to the 
Ka'iy BliMrtUWilt, and, na the idea of a aoouts rather than the real ilebtera. On 
hsnWiweidpeeeinato haW flapti this account grreat speed will be necessary 

totareated in the dewlopnieat of for the hangar ship.” 
aavdi dtiation, it seenos neoeasaiy to pub- Other details he gives, but the more they 
ihdh UktisietoaiultoocineotaU^ are analyzed, the more it becomes apparent 


REDUCE FRICTION 
In the end fricdon destroys afl motors 

Without friction your motor would never wear out. 
Friction slowly but steadily wastes the power and 


ghmMtO inyafttit^intheinalliar. that the ideal “hangar ship” is the ideal WCarS the mOving parts of aUtomobilc motorS. This 

thefr ^hort life. 

T? reduce thi* friction you should secure the nearest 

WOUH be made in aaking Oongm to con- dozen or mote zoouts aoattered over an pOSSlblc approach lO perfect luhncation. 
rider the proportion. extensive eoouting line. i • . .11 

My views on this sabject may be found Now it has been my idea from tbe begin- 1 nat mVOlvCS the quality ot yOUr lubricating Oil and 
Nooeded in the Proceedinga <t the U. S. ning that ail scouts should be supplied with ifs fitness for VOllT motor 
Mavri Inatltute for June, W12. page 746. naval aeroplanes and fitted to use them, iiiutui. 

Different types of motors demand different grades 

on Naval Aviation by Ueut. Impointe, of what is needed for the fittings. This is the i M ** 

^IVriiritnavy.Isay,”! am quite sure that idea that prompted the use of the scout 

the ttutiority of our naval oAeers will agree “Birmingham” for the first demonstration 't^L ^ r ^ ^ l 

With tbit Writer on the relative importance in flying from a ship. Spring-Strength of the plSton rings muSt be 

of ‘eapltal ships’ and auxiUariea.” I go further, however, in believing that Considered ; the fit of the 

The retesenoe may be found on page 060 all large ahipa, battleships and srmOTed niofnn in try itc • tVif* 

and reads ae follows; cruisers, should be supplied with navri f f .U U f! 

“I agree that the navy should be made aeroplanes, for which thwe are many im- Icngtll Ol txie cranksnait 
up of sUps, as many ships as possible for portant uses other than scouting. But the ancT Connecting- rod bear- 
tiw money availaUs. But I also believe most urgent reason for placing them on the vKe WH cvct-/-m • tV»i- 

that these ships should be of the type to larger ships first, as soon as practicable, is Jf'&S , the lecd System , the 

aesure victory in battle — ^battleahips — Ant it ia only by having the aeroplane right length. Ol the VaCUUm 

period, while intake and a guide to correct Automo- 

ere, torpedo boats and submannea an all the officers and raeehanios who must be 1 ’ 1 , k eU ^ guiae n> correct AUiomo- 

au rili a r y to the battle fleet. Though such made as familiar with it as they are with CXhauSt Val VCS HTC DOth bile lubrication 

auriliaries are many, their importance must guns and hoato, that we can expect to in- cloScd. 

notbeexaggsratedtothepolntafapandlhg struct and exerdse our people in its use and , , . 

on them half, or more than half, of our thereby study its offlolency for our pur- BcforC COrrCCt lubrica- •'“"•••"pi'- "a m«ii. ^iwyi. moWiou a •• •ak •• 
appropriation, as haa recently been done. pow». k„ determined 

The navy haa iuffered from a oraae for The French havedeaigiiated the "Foudre” “““ aCLCrminea, »)«,urr .n,ic„inm™.i »n)«. oih»,w.«: «.*«! 

flotiUaa of ueelees and coatly auxiliaries of as a sort of base hangar for purposes of in- thCSC and Other important _ 

every t}rpe, whose only muon for existenee struction. Wwe we to adopt this polioy, it considerations, mUSt bc — '♦*» , . *»** ■»” 

is a supposed economy. would moan the use of any old hulk that „„Vk cam iljllillllUlJ 

“A short time affo the tnie state of affairs nniiM he Anuwl a.n/i wn wniiM ■f.ili iw. nnn. OCdil Wltn. I S I S I I I S I S 


is a suppoeed economy. would moan the use of any old hulk that 

”A idiart time ago the true state of affaire could be spared and we would still be con- 


A guide to correct Automo- 
bile lubrication 


IIJiliiinMli 


^^444 I J4^ 


4 ^ ^ 


was realised, and the construotion of tor- fronted with the difficulty of providing the t_ I*. a S *a‘ aIS a 2 ^ Y JJt 

pedo boats and emiaere was diecontinued.” offloen and men to man her and the people - . ^ Gargoyle t S a Ag lu,, 

And on page 653 he states: “But It is to reoeivo the instruction away from the Moblloils WC Studied the A.“«to*"' a' a 1 ^ I A^aJ; S a» 

evidentiy a great advantage to have an ships to which they belong. Furthermore, /*n n s tr ii r f i n n PVf*rv 

aeropbum stationed 00 a ship from which it the policy that I advocate is to have this . • UM J sSw-n ^'‘AA^AtoAi.^ 

can be launched and upon which it can instruction going on at ev«y suitable place Amcncan aUtOmobllC and J i J J J M Jf J T 

land. For such a purptwe a porags vtmt where the fleet is apt to assemble, in whole many foreign makcS. cim- j7W) a *f a a™ a™ a«. a A,t a a«. 

has been proposed to amompany the fleet or in part, periodically or permanently. 4 I J T T *1 *a aS T aT 

and shelter a half doaen aerial acouta But One “Poudre” could not be in all these Wc have drawn up a list of aaa. a*aJa£aaK 

in order to be of any real value auch a ship places at once and the supplies that she is recommendations, showing the » * V Y S *s 4 V 

must be a great vessel with enonnoua deck supposed to carry would be more convent- correct grade of Gargoyle Mo- - n.- , * “ * 

space and with a speed equal to that of the ently carried on board of the necessary uji -i VKa.!!.. variant 4 re * * * * a« J A^/iJtSL 

fleet. The probable coat of 16,000,000 auxiliaries, such as the fuel ships, the trans- these various Cars. feK *****^jfTA 

francs would hardly be justified, even if the porta and the repair ships. A partial list is printed on the sAjSfttSA'ff*/.' 

number of oniiaere were reduced. Betidre, In view of our difficulties in getting bat- right. The complete list will J a1 A a^. A a^ 

such expense is not neoessaiy. Modern tleships and eMentiol auxiliariea ftvm Con- kiTmalUrl or. r..n„A.cf a b 'TY ^ 'a a *a‘ 

batUoCfalps of the largest size ean easily gress, I hope the misguided author ot this mailed you on request. A|s«AAII*F*f 

provi^ spam for the lau^ng and land- newspaper hoax will endeavw to correct the These oils and recommenda- I * 5 * »*A|jrAA 5; 

lag of aeroplanee mthrat interference with false impressioa that he hat created con- tions COme from the Vacuum * *? a a * **' 

essential features of design or great expense, cerning this absolutely impossible special nil Comnanv recop-nized hv BSSi'*'’” * * * *. sJi A S S5 X aJL 

In addition, an aeroplane can easily be “hangar ship.” company. recogniTCO ny b a *f Y V T 4 V 

taken apart and stowed below if it be de- Bowever, I do not wish to attribute any POWCr- engineering Circles AkAAAAA*AA"ir' 

sired to keep it aboard daring action — this but the best of intentions to this author, throughout the world as the 3S^h.rii 

It hardly probable, however. At any rate, although he ruffled me a hit by committing authoritative leaders in lubrica- ftjk t.-”'' ' * x a b tT4AS:4^ 

tire pnUem of rising from a ship's deok me to a prefwwnce for the products of a tion. g~"s" ii.. aj. aS: aSSS:^ 

and landing upon His now being rindied by eertain factory. Bat I feel tijat ho must j -i, • 1 . eL. .‘u'^aaaaaJ 

able minds, and we can expeut a praotioai have good intentions because he places me The oils specined will give the c>i.'i g a ^ a' 4 *a 4 ft £ 

sriotion at any tima.” in the category of a “jwwv officer,” and I nearest approach to perfect lu- ^ 

My opfnkm of the “tfonge ssaseT’ is regie* am led to hope that it is because he has in brication that you can secure. ft ft/* jT aTT/& 

tend in the ffiseussion, page 746, aa fri- mind an esrey that I wrote for the U. 8. 'gSK. ■ 114 4i4 4 i 

k>wt: “Furthermore, tile use of a garage Naval Institute in 1884. I was young then, * i in.1l ^ ^ j | | Iakapa^aL 

vassal would add another of the needleas but, on page 30, Volume XI, may be found a a« a aJ^ a aL 

attribariaa, whirii aeetvdtnr to hia reason- the following precept: a b a a a^ a ak a iX. 

ing ahould be asq»|Sdad.” "The great seei^ In naval economy, | ‘ a 4| i 1 1 

The ingenioas autlwr pf the newspaper which many nations have yet to learn, is (0 J S 1} I J 

hoax, rrierted to pvhnerily, etatea that maintain nothing »up$rjlwv» or inegu^.'’ « JjT ^ ^ ^ ^ * S *a ‘^e *a *£■ *a 4 ** *5 

■’the firiihittgarsl^iMlktofriae.eruia-' I am still ypung enough to stmid by that Afl V ■ V ■ a,. a.«. A{p a„ a,, id a^ a^^ a^L 

hW radius and dpaad ahfiriaht to ehabla it aentenoo written twenty-right yean ago I ■ i S a a! 1 d a* X d a a«.. 

to maiatoin He ptopar ptaoe wltii*M^ a apd, therefore, 1 do not believe in the S g aaI^aIJ ^aS*?^- 

battMUp fieri CP « Mri aeont rioiasr •’han^ i4 fiwfc for riwll o^giofor ^ 

'>|kNM||t rif giri JMltiHBMrftile Indmtgjr . lie siwm 4 [ * a* ** '‘f i4 i£ 

hariwrirof . |*ri l ritl a g .'d|yriariatiri tiw common method Mahowing bulk oather lE^' a S a T a^ S a a^ 

t iri'a frirn that ri both IffiMMetiblr arid tiian numbers. We have therefoe shown SfZSb * b a., a,. a» a»; a,, a. d 

^ Kaurtte-j bba«a„aa*a 

.||SStisri>, A»ttri..iMea of 'CBOrnioiri iriMasentingtiw entire output fdr the year. n-^ iBJiAiA*A 5,dA!l 

Oua .lri iriritlff iri«M. In other words, if all the material used in vku* i. ..r B..,k a b a g a g ^ »«• 

1>taaal»M«»^ of the antomobllea iritinfhetund ]aht year i» haow w aw tuto «uw !..»,»■ 5 y y B 

VACUUM OIL CO., Rochester, U. S. A. 

Gwrii,: We* Offeet, 29 Broadway, New York City 

^ WF briag DirtriMiit m tk, prmip*l tftht v^U. 


l have good intentions because he places me ‘ 0118 spcuincu win give inc ^ ci 

In the category of a “jwwv officer,” and I nearest approach to perfect lu- 
am led to hope that H is because he has in brication that you can secure. 
mind an essay that I wrote for the U. 8. tfS S . 

I Naval Institute in 1884. I was young then, jj: 

I but, on page 30, Volume XI, may be found 
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The Right of ^ the Way 


Railroad service and telephone 
service have no common factors— 
they cannot be compared, but pre- 
sent some striking contrasts. 

Each telephone message requires 
the right of all the way over which it 
is carried. A circuit composed of a 
pair of wires must be clear from end 
to end, for a single conversation. 

A bird’s eye view of any railroad 
track woutcf show a procession of 
trains, one following the other, with 
intervals of safety between them. 

The railroad carries passengers in 
train loads by wholesale, in a public 
conveyance, and the service given to 
each passenger is limited dv the 
necessities of the others; while the 
triepbone carries messages over wires 
devoted exclusively tor the time being 
tothe indtviduai useof the subscriber 
or patron. Even a muiti - millionaire 
could not afford the exclusive use of 
the railroad track between New York 


and Chicrmo. But the telephone 
user has the whole track and the 
right of all the way, so long as he 
desires it. 

It is an easy matter to transport 
15,000 people over a singie track 
between two points in twenty-four 
hours. To transport the voices of 
15,000 people over a single two-wire 
circuit, allowing three minutes for 
each talk, would take more than 
thirty days. 

The telephone system cannot put 
on more cars or run extra trains in 
order to cany more people. It must 
build more telephone tracks— string 
more wires. 

The wonder of telephone develop- 
ment lies in the fact that the foil 
System is so constructed andequipped 
that hnexoiasive right of all the way, 
between near-by or distant points, is 
economically used by over 24,000,000 
people every day. 


American Telephone and Telegraph Company 
Ano Associated Companies 
OneVotiep Qn 0 Spstwm Universal S€rVic 0 


Tbe Scientific American Handbook of Trayel 


AT Uit the ideal guide, the leiult of twenty yean of study and travd, is com- 
pleted. It is endorsed by every steamship and railroad company in Europe. 
To those who are not planning a tnp it u equally infotm^. Send fw illusttvted 
circular containing one hundred questions out 2,500 this book will answer. It 
is mailed free and will give aome kind of an idea of tho contenti of this unique 
book, which should be in the hands of all readen of the Sdentific American. 
500 pages. 500 iDustratiaos, Hexible cover, $2.00 ; full leather, $2.50 postpaid. 

Mum $c G>., lnc« *PuUbhm, Scientific American Office, 361 Broadway, N.Y. 


The Mechanic, the Farmer, tibe Man of 
the House all sharpen dieir tools with 

C^BORUWUM 

^ ^ketrpenw^-tmes 


T kniiw 

Tlirre in a Carhoruiidum .Slur|irning 
Stone exactly Buite<l to every tdiariien- 
Ing requirement. 

And there is a Carbomndum grinder 
to meet the needs «>f every type ol 
work in the shoji or home. 


He Cubonudan CMBpaar 

FaDs, Mnr TsA 



snoted akofiide BrooJdyn Bridge. We 
have had to diow this osr hmulson in the: 
pieture, beoanae ow page ia too aenow for | 
|•■deview. 

Use aotual number of automobilee in uae 
in 1911 is eatimated at 677,000. Them, if 
put into a single oar, would make one 660 
feet high, and we wo^d soaroely have room 
on our front pagaforeven a head-on view of | 
the maohine. 

Though eoinparnona of bulk are very 
otmvenienl, we must confeas that they do 
not convey an adequate idea, partioulaily 
in produots of the nature of automobilea, 
whose value ia represented by the work 
done upon them rather than by the quan- 
tity of material used in them. Aceording 
toja recent Census Report, the value of the 
automobile industry in 1900 stood 
$249,202,000 fur the product and fmr the 
value added by manufacture $117,556,000, 
and in this particular it ranks seventeenth 
among the big American industries. The 
same report gives the number of wage 
camera employed in the manufaotnie of 
motor cars, bodies and parts, as 75,721. 
Our comparison falls short when it 
to showing the number of wage earners and 
the value of the produnt. It will be reiulily 
apparent to anyone that the giant automo- 
made up of matenala that went into 
all the automobiles manufactured last year 
would have a far smaller superficial area 
suid oonsequently much less hand or ms^ 
chine finished surface than that of all the 
automobiles oomddered individually. Con- 
sequently, there would be far less labor in- 
volved in the making of this huge automo- 
bile and tbe value added to the product by 
manufacture would be much loss propor- 
tionately."' 

The C^ensus Report just referred to gives 
tho per cent of increase of all the big Ameri- 
can industries from tbe year 1899 to 1909. 
Only fourteen industrlos khow an increase in 
output of more than 100 per cent, but the 
motor car industry shows an increase of 
: 5, 148.6 per cent in value of product and 
3,278 9 per cent increase in number of wage 
earners. The next best industry in the lat- 1 
ter particular is that of electrical machin- 
ery, apparatus and supplies which shows a 
percentage of 107.7, while the second best 
as regards value of products is 155 per 
cent shown by the copper, tin, sheet-iron 
produots. 

The automobile industry may now be 
said to have passed its period of infancy 
and adolesoenee, and attained an age of 
maturity. Hitherto there have been such 
marked changes in design from year to 
year, that car owners were oonatauUy dis- 
oarding their old cars and buying new ones. 
Now tbe automobile has reached a stand- 
ard form. 8uch new developments as 
are found in the annual oatal^e relate 
to non-essentials and minor details. The 
who buys a car to-day may be aaauied 
of a machine that will last him for a number j 
of yean without growing hopeleaaly out of ; 
date. In the next ton yean, therefore, we 
cannot look for anything like the increase in 
production that was shown in the decade 
just past. Despite this fact, however, the 
automobile industry has not yet reaohed 
the peak of maKimum production. Our| 
esteemed oontomporary, the AutomobiU, 
after writing to the automol^le Uanu- 
facturen of the country for confidential 
reports of their output last year and their 
probable output this year, obtained tbe 
figure for 1911, whioh wo have already 
given as 206,957 oars, and the probable 
output for 1912 as 247,427 ears. The pro- 
duction of oars in tbe first two or three 
months of tbe year is always higher 
than for eorresponding pmiods during the 
balance of tbe year. In January last 58,- 
422 ears were produced as againat 28,681 in 
January, 1911, and in February of this year 
70,242 aa against 34,265 last year. Very 
evidently the estimate of 40,000 odd oars 
more than Uat year on the tolial year’a 
produotion it not at all too large. 

How oau ihis enormoua |»oduetian elfj 
ears be diipoM of if we luioapi the eari-| 

to of 677,000 automobilea noir la uw, 

one in eyeiy 140 of the popUlathiat 
This estimate Iv the way waa egca- 

fully eompiled W the AutoiaeUle ia a» 



at oan pcsmlbty hq 
«foaa$la«aktri»itoiN^'] 


^ your iavsB^ saj s dswriHtoa •( 


tlx •aplsioial il( epsiatwa. 

All eonunuBieatiani srs strislly * 

Our out prwtioa aatsadtng ever s pttWd ef 
ntort than sixty yawa. suablM a* ia nW a|MM 
to sJviM in togsid to sstcntsbilitr wi»^ say 
•xpsaw to the client. Onr Hand Boak on FsMats 
is (*nt tnt on r«quMt. This 1 
nwthods tsrms. ota.. ia r 
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fllastmtion whioh ihowi what an enonnout 
eaq^ort traainen ia now being done. The 
satomohile wsa iutroduood into this ooun- 
try from abroad, but while we used to un- 
pmrt huge numbera of can, the importa are 
now dwindling very rapidly. In the year 
1600, 1,64S cam were brought into the 
country. The next year the import 
dropped to 1,024, and laat year it fell be- 
low the 1,000 mark t<> 072. In the aame 
year our export grew rapidly. In 1900 we 
ahipped out of thia country 4,680 can; in 
1910, 8,443 flan, and last year the figures 
leaped to a total of 1.5,807. Tbeae quanti- 
ties are shown in the illustration by sinifie 
oars representing the import and export, 
respeotively, for the different years. It will 
be observed that the ear for 1911 is quite a 
sizable one oomparerl to the total produe- 
tion at the year. Our illustration also 
■bows the amount of money paid out for 
imported machines and the amount taken 
in on exported machines for the same year. 
This money represents the actual value of 
the can and does not take into account 
large sums taken in for the export of auto- 
mobile ports and tires. Most of last year’s 
products went to Canada, whioh took 
nearly 6,000 automobiles at a value of 
$5,500,000. Large quantities were also 
exported to Great Britain, particularly the 
sinaller cars. Census figures plane the 
total at 4,021, valued at gl, 380, 266. 

An advance bulletin just sent out by the 
'fitueau of Statistins places the probable 
total of exports for the fiscal year ending 
Juno 30th, 1912, at $27,000,000 worth of 
automobiles and accessories parts. Dur^ 
ing the ten months ending with April 
17,000 automobiles have been exported, 
worth about $16..500,000; and adding to 
this the value of automobile parts, engines, 
tiros, etc., we have $22,000,CN30 for the ten 
months. Only one country in the world 
exceeds us in exports of automobiles. 
France sent abroad $24,640,000 worth in 
1008 and her trade grew to $;il,700, 000 last 
year. In the same period of time our ex- 
ports grew from $6,000,000 to $20,000,000, 
and in all probability the Uuilod States 
will take premier position within the next 
two or three years. 

The value and cheapness of the Ameri- 
can product is being recognized throughout 
the world. American automobiles are sold 
in all European countries and the market 
is increasing every year. We have an ex- 
cellent opportunity to sell machines in 
South America, and no doubt this field will 
be cultivated from now on. It seems, there- 
fore, that although we at homo are begin- 
ning to use our ears for longer periods and 
are satisfied with second-hand oars, there 
will be no curtailing of the output of the 
automobile manufacturer for a long time 
to oome. 
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RfisoMitation from Electrical Shock 

(Ome/udni /mm pooc St.) 

Seattle, in June, and adopted, but are atlll 
subject to any Improvement that may be 
suggested and is really worth adoption 
The booklet rules Include a section on the 
'First Case of Burns," and are to be Issued 
In a flexible cloth cover. 

Two other Important subjects still re- 
main for disposition. One of these Is the 
approval or recommendation of devices for j 
|contluulng iirtiflclal resplraliou. The com- 
mission bus already examined some of tliej 
obtuiiinble, and will report its Con- 
doalous later. It believes thorooghly In 
the desirability of a practical apparatus 
which will furulsh thorough ventilation of 
the lungs, fur even the beat manual treat- 
ment may be far from satisfactory or In- 
fallibly efllcucloua. One of these devices 
has, it is said, proved very effective in Its 
treatment of the lower animals. 

But there is left the third great work of | 
tbs commission. It has ftdlowed Goethe’s 
adrlce in attacking the queetlsn that was 
next or nearest at hand, and has laid down 
nliM tiuit will save mpny valnaMe Uvea. 
The third task of the comiBlssloa Is an in- 
veatigatlon of the possluntlM of rwtorlng 
the llbrillatlng heart of a shocked person 
to Us nstnHl pnlsatton. On this part of 
|llhe silbjeet, Dr. OaUian, prestdeat of the 
iMt, ih his pmttBdiMiry oOelal re'| 
^^tdwMecnrrsot nay kill; 











THE WONDERS OF CHEMISTRY 

Q “Where will you find a young man whoie eurioli^ and intareit 
not immediately be awaked when you put into his hai^ 
a potato," said the great Pasteur over fifty yean ago, “when with 
that potato he may produce sugar, with th^ sugar, alcohol, with 
tint alcohol, ether and vinegar ? Where is he that will not be 
happy to tell his family in the evening that he has just ben work- 
ing out an electric telegraoh? And, gentlemen, M convinced of 
this, such studies are ^oom if ever forgotten. It is somevdiat as 
if geomaphy were to be tau^t by travelmg; such geography is 
remembered because one has seen the {4aces. In the same way 
your sons will not forget what the air we breathe contains, when 
they have once analyzed it. When in their hands and under 
their eyes the admirdt>le properties of its ekemenfs have been 
resolved." 

^ More astounding dian ever are the achievements of the modem 
chemist — more astounding than even Pasteur dreamed. W^o 
would have thought that rubbei^real rubber — could be made 
out of turpentine, out of potatoes, out of coal tar — diree widely 
different substances ? Who would have thought, twenty years 
ago, that sugar, steel, flour, almost every article of necessity, 
would in this year nineteen hundred and twelve be made not by 
haphazard rules of thumb in a factory, but by trained chemists, 
armed with instruments of precision, with test tubes, and retorts? 
Who would have thought that even the time honored art of 
cooking would be reduced to a chemical basis and that the 
kitchen would become a land of laboratory ? That the broiling 
of a steak or even the mere poaching of an egg would become a 
matter of chemical concern ? 

The next mid-month number of the Scientific American which 
will bear the date August I 7, will present some of these marvels. 
Only the business side of the chemist’s activity will be dwelt 
upon ; for here in the last few years amazing results have been 
achieved. 

^ Pnce fifteen cents on all newsstands. 


The Gyroscope 

Thm mytturiotu bt h t arim f tha gyroacopm u a aoarrca of wonthr to 

•ooryono. From « eorlom toy, tho gyrotoopo it boing Jovoh^d into a 

doiMem of groat praetieol oaloo. tto thoory onJ ita mothod of action 
nt in tho S' 

'ro of groat 

Sdeniific American Su/^meni 1501 — Treats of the Mechanics of the 
Gyroscope. A clear expUnation without mathematics. 

Scientific American Supplement 1534 — " Littie.known Properties of 
the Gyroscope" desses a peculiar action not generally observed, 
and diKuases the effect of this property upon the motions of the planets. 

Scientific American Suf^ement 1621 — The GyrosUt for Ships 
describes the construction and application of the princ^le to prevent 
rolling of vessels. 

Scientific A mertcan Supplement 1 643 — ^The Gyroscope for Balancing 
Aeroplanes, ukes up this interestmg held, which the gyroscope alone 
seems capable of occupying. 

Sckntific A merican Supplement 1 645 — The Theory of the Gyroscope, 
IS an excellent article, treating the subject roathematicaBy r^er than 
popularly. 

Scientific A merican Supplement / 649 — ^The Gyroscope, is an article 
giving a full discuMion of the instrument without mathematics, and in 
language withm the comprehension of all interested. 

Scientific Ameriean Supplement 1694 — Gyroscopic Apparatus for 
Preventmg Ships from RoUmg, takes up the S^ick invention desoffi^ 
hrst in Na 1621, and dacusaes its action and results fuBy. 

Scientific American Supplement 1716 — A Recent Devdopment n 
Gyroscopic Design, illustrates a new form of gyroscope and n 
adapted to engmeering uses. 

Scientific American Supplanent 1741 — Gyroscopic R- 

planes, tells of vaiious suggested methods of maintaining e<. 

Scientific American Supplemerrt 1773 — ^The Wonderful Gyroscope, 
gives diagrams of the ^oscope and its action, and appliatioag to 
maintaining stability of ships and monorail trams. 

&fenf(ffc American Supplement IS14 —~The Regnard Aerophiiia, 
describes the latest design of aeroplane stabilizer, from which ggMt 
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either hr tenmenrlly peMiUnriiig the nerv- 
oea oootrd of the maedeB of 
oe by stopping the Mgnler heat of .the 
iMeTt Whan ttw heart la aertoaoly af-j 
footed. It oMseo to eoatreot aa a whde, 
oontinites to contract In parts here 
land there, so that it appears to aalver. It 
Is then said to ‘flbrtlbtto.’ In this 

heart falls to keep the blood pbt- 
enlattng, and death anlokly 
present no practical procedure haa been; 
discovered which will restore the regular 
beat of the heart In man after it begins j 
flbrlllatlug. The chief hope of resuscita- 
tion for the present Ilea In proper treat* 
ment of the cases of paralysed respira* 
tlon, and the Immediate necessity 
cases la promptness In applying artUlelal 

I respiration and continuance of the process 
unUI natnral breathing returns. In some In- 
■tenoes, howeym*, the heart may be merely 
weakMied without being made to fflnU* 
late ; tiieu again artUlclal reeptradon may 
be of vital importance, because a greatly 
weakened heart leada to Impairment or 
total stoppage of respiration, erttlcli in 
tnm destroys the last vestige of the heart 
beat In all casee, therefore, an attempt 
should be made to restore natural breath* 

Here, then, la a grave problem that 
has heretofore defined all the resources 
of medical science. While the efforts of 
this notable commlsalon may 
be attended with failure, it Is well that 
the attempt Is again put forth to Win 
such a boon for mankind. Electricity has 
done so much to change the older condl* 
tiona of life uud dvlllsation. one Is 
tlmee tempted to appropriate to It the 
Insiilred saying 

things new;” and certainly it never had I 
e nobler field of effort than this to which 
that progressive body, the National Elec- 
tric Idght ANMOdatlon, has pledged Ita 
finandel and Inventive reeoureea. 

Blowing: Up a Locomotive BoOer 

(CosoIhM from pogtU.) 
uated water gages were mounted on tbel 
back head of the boUars, and theae were 
read through a teleecope which wasj 
mounted on the creet of the bomb-proof. 

Each boiler was brought to a condition 
corresponding to Its regular operation in 
railroad service, when It ■ has an eetl- 
mated maximum power of fourteen hun- 
dred horse-power, which is equivalent to 
that required to haul a heavy paasenger 
train sixty miles per hour. The supply 
of feed water was then shut off, all the 
other conditions remaining unchanged. 

The water level, under the control of| 
the operators, gradually fell, exposing the | 
crown sheet nnd other portions of the 
heating surface to the full effects of the 
fire. Under normal oottdltlons, theee sur-' 
feces are protected from orer-heatlng by 
I contact with the water; but In these tests 
;tbe lowering of the water deprived! 
the plates of this proteetlon and they be-j 
ame red hot. 

The boiler with the Jacobs-ffhnpert fire- 
box was continuously tested under these i jjT artMTii i m uf ilxt mtxmh: 
severe conditions for fifty-fire minutes, I IlfiW FAT. WIBP 
without devrieptng any failure, not with- 1 
Istaudliig the toct that tbe level of the w«- ^ ' 

'ter fell to a point more than twoity-llvc 
finches below the crown sheet It may 
have fallen lower, but toe water gage 
glass did not read below twenty-five. The 
test was then discontinued because tb«‘ 
small amount of water remaining did not 
evaporate sufflcteutly 
draft neeetisary to maintain 
[toe coneluaicm of the test toe firabox wui 
apparently in good condition and read} 
for further service. 

The ordinary radial-stay better was I 
than tested under condltlona MMtteal to] 

[tooee above described. After ttw 
been In progress for twenty-ttwee otaMUiaB, 
and tbe water level bad JCattSB to UM 
Inches below the crown shset, all mptostoa 
occ u rred. The crown sheet and the sttKjrs 
Iwfaich hold it in place* having beeMi^ 
highly heated, pulled awar toon, fMto 
othw and eelgaaed tbe ptoMM)te.,lai.tlMN 
The.: ^dtstoarge «f 

torralli toe firebox, a«d 

■ 
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the eutlro boiler, weigblnir forty tons, nev- 
arai feet above Jtn foundation. The boiler 
wan BO datnaited an to render Itn recon- 
atmctlon neceiseary. 

The Bteum proMMuro during the Jacobn- 
8bui)ert teat varied l>etween 216 and 225 
pounda for the flrxt twenty-seven mlnutee. 
and gradually dropired thereafter until it 
reached fifty poiuidu at the end of the 
teat. The Mteani proesure on the radial 
boiler varied between 2ti0 and 230 irounda, 
being 22K poundH when failure occurred. 

In the boiler which aueceoBfuIly with- 
stood this severe ordeal the place of the 
radial stnylKdtH 1 m taken by a mwlei* of 
deep ilatigeM, wlilch extend from the out- 
side iMiller Mlielt to the inner ebell of the 
firebox. The firebox ubell coiiHiNtH ol a 
HertcM of r-shnp«*d chttiinel NectlouH wlilcb 
are riveted to the inside edges of these 
finuKen. ThiH affords on exceedingly 
strong construction. Not only does each 
Tl-sectlon itresent an arched form well cal- 
culated to carry the pressure, but the 
very strong riveting of each section to 
the inner edge of the flanges presentH an 
enormous amount of Mectloual area to 
withstand the shearing streHses which 
must bo overcome before the crown sheet 
can be torn louse and crushed lu. 


Cliniinotu Phenomena Aaiociated 
With Earthquakes 

^HBRE is an old and widespread belief 
^ that great earthquakes are usually pre- 

- ceded, aeoompanied, or followed by various 
luminous phenomena, in the earth or the 
sky. These are sometimes described as 

, vague illuminations of the air as a whole, 
glows and flashes of undeflned sonme, phos> 
r phoresoent olouds, etc.; or more definitely 
[ as lightning-like discharges (including flro- 

- balls), fiames and columns of fire proceed* 
ing from the ground, and phenomena re- 
sembling shooting stars. 

* Prof. Ignasio Oalli, of Rome, has taken 
' the trouble to collect descriptions of those 
I phenomena from all available sources, and 

■ has made them the subject of an elaborate 
I memoir, originally published serially in the 
j BoiUltno ikUa Sociela Sximnlogiea Italiana, 

• and subsequently issued as a separate 
I pamphlet of 230 octavo pages. The author 

cites textually 148 oases, dating from be- 
fore the Christian era to the aoth century. 

Of 130 oases, 27 owurred by day and 103 by 
night. An analysis of 100 earthquakes 
shows that 62 were preceded, 37 aooom- 
paniod, and 20 followed by luminous phe- 
nomena. In connection with the great 
Clalabrian earthquake of lOOS, such phe- 
nomena were reported from 42 localities, 
chiefly as having occurred before the earth- 
quake. 

Undoubtedly many of these phenomena 
wore ordinary lightning flashes accompany- 
ing thunderstorms. When a quake occurs 
in a town, concomitant luminous phe- 
nomena may easily be explained as the 
' result of flies breaking out in buildings, 

I the sparking of crossed eleotrio wires, etc. 

■ Other Cases may be attributed to the igni- : 
tion of subterranean gases, released by the 

: rupture of the ground. There seems, how- 
ever, to remain a minority of oases, espeoi- , 
; ally when the luminous appearances pre- 
ceded the earthquake, in which none of 
' these explanations apply. As to the lunrf* 
nosity of olouds and fog, this phenomenon 
has often been reported, but by no means 
, exohisively in oonneotion with earthquakes. 

Commenting on Oalii’s memoir in the 
! Compies Rendus, Comte de Montessus de 
' Ballon, director of the Chilean eeismologi- 
I cal service, gives an analyels of 185 reports 
I received in connection with the great 
( Cfaflean earthquake of August 16th, 1906. 

After this earthquake queetioa blanks were 
I Mat to all pai^ of the country, and among 
' the Items of information requeetikl was a 
[ report m to the ooourreaee and ehameter 
I of luminous phenomena. Unfortunately 
for the particular object in question, severe 
t thandentorms prevailed in Chile at the i 
I jtlme of the earthquake, and a majority of , 
the luminous appeaiaocea reported must be 
I Ailfhrtbuted to ordtoary lii^tnlag. The an- I 
I) thM doeaaot coprider the quMtion whether j 
|| ihlwee widMllMtHl ihundentotiBa might be ' 


Here Is Your Chance to Own 

Dr. Eliot’s Famous 
Five-Foot Shelf of Books 


The Harvard Classics 

D r. ELIOT'S original conception, in planning 
the Harvard Classics (The Five-Foot Shelf of 
Books), was to place the essentials of a liberal 
university education within reach of everyone who 
might have the desire for knowledge. 

This idea was worked out in practical form in a set 
of books that contain, within the limits of an ordinary 
bookshelf, the greatest thoughts, the most powerful 
ideas and the noblest forms of literary expression that 
the human race has ever produced. 

The publication of this great work was historic. In 
scope and in contents it has no parallel in literature. 

The New 50-VoIume Edition at a 
Popular Price 

We are now able to offer the Popular Edition at a popular price. 
This famous library is now within everybody’s means. 

One of the readers of the Five-Foot Shelf calls it “the world’s 
civilisation on a bookshelf.” Can you afford not to read a work that 
deserves this title f 

The PopuW Edition contains every word found in the expensive 
sets. It is complete in every detail. 


Mail the coupon cut from this advertisement for full particu- 
lars of price and terms. At the same time we will send you 
our attractive 64-page book, which describes every feature 
of the Popular Edition. ^ 
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nr apply ptosanally to «qr bnneh office. 
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What Many Thousands Know^ 
You Can Believe 

There is conviction back of every Studebaker 
automobile And the weight of this conviction 
IS a tremendous resource to an automobile 
buyer 

Every Studebaker car comes to you stamped 
with the confidence of many thousand men 
Yes there are literally hundreds of thousands 
of the most discnminatmg people in this coun- 
try who unreservedly believe that the name 
Studebaker represents the best Their fathers 
knew it for years before them and today an 
army of people will tell you If Studebakers 
built this car that s enough for me 

Studebaker cars represent ideals They give 
a buyer a thorough-going effort by unexcelled 
skill and resources to produce high grade 
automobiles at a low price In your Studebaker 
car you get the kmd of a car you would build 
for yourself It is honest through and through. 

That s what Studebaker stands for 

But you can prove what we say Ask 




The $600 Studebaker (Flandert) **20 ** 

Equipped wHh Top WuuUiMld ProM4>-Ulo Tm* pad Spudoiao f r IMtS DMivtt 

STUDEBAKER CARS 
^ (JWcAef Trbnmit4) 

STUDEBAKER (FLANDBRS) 20 STVDBBAKBR (R.IM') “10 
Tou p Cg $Me Touripd Cor 

RuaUs e 7M DeueluWe Demi TonnaMi HOO 

U y Ca too RoMtoter 1100 

D» e y Cb TOO 

See our dealer You can get promgk defhe^. Om Aai CsfalogWt £ U j/mm ^ 


Studebaker owners 75,000 of mem win 
you that Studebaker C 9 r$, dnd the service 
given Studebaker owners aiter they buy, are 
precisely what any one woujd expect from the 
Studebaker orgamzatipn. 

Such conviction is a tremendous resource to 
the prospective buyer You can rely upon the 
Studebaker belief that only honest cars can 
succeed and the overwhdming testlmom of 
many thousands that Studebaxer cars mwo 
succeeded. 

You will find no freak features in Stude- 
baker construction Only speed, power, com- 
fort, at a pdce vrhfeh cdn'it he 

Every Studebaker car carries nickeled lamps 
and trimmings 

If you are looking for the best value, the 
most for your money now and in service after- 
wards, buy a Studebaker car You will get 
just what you want 







SCIENTIFIC AMERICAN 

Foundod lSi5 

NEW YC«K, SATURDAY, JULY 37. 1BI2 


Th« Seimitifu! Amarican Publieatieiu 


Munn & Co., Inc., 361 Broadway, New York 


I Ilf jiurpote of ihit journal ii to record acou- 
rutebf, eimply, and interetiinqlg, the Korld't 
pioqreaa in tcienitfic kntmledge and induttrtal 
til htfiemenl 


lN» iiroiHirtloned to wttbntdtid, wltbout laatorlal iwr* 
nument deflocaon, a water p rm an re MUtdl to tStk 
won tJien the fuU halddit id «lu» hnUitwiL^ 

of UOVel dlRKMIHiolM 

uctunl uater pNNHiin, Tte Mil would to laHWOWilil tf 
thtf) riMd that all hulkfaMda iMtfore btlQK paMied l|iy 
the auncjtira aluwld to tatted by actual wi|tor iWto' 
sore 

The Mil an we hare aatd, makes exoeHent provtston 
flit MAfetniai'dlDs the dotation of future We 

auKireMt, however, that It swoold to much Improved 
If a clauMe were added etatiax that all oiieolnpa lead" 
iiii: from tto boiler and euplne rooms and the bolda to 
the shelter deck moot to Inekmed in steel woter'tlght 
( runks, oi caeUtKs. Thie provialou ahonid to ao worded 
111 to nppb to openinga for toller uptakes, ventllatlug 
Mhafts ladders and cargo batches. The proviulon of 
such cHslugs would prevent water, which Bight outer 
the ship below the water line, from rlsiug above the 
vn ter tight deck and flooding the decks abova 

The Bayl Society 

A LMOHT every emuwnt Knghahman seems at ooine 
time to have tossed iato a hat m handful or lo of 
that form of oorhohydrate fond used m tto mak- 
ing of "alpbabet soup " to have taken out at random, 
]ust os from a oburoh fair “grab bog,’ a number of these 
letters end have suffixed them in a long stnng to hu natal 
and baptismal oogaomina. Among these seemingly ad- 
ventitious combinations the most highly prised by Eng- 
lishmen of Hoienoe is that denoting fellowship in the 
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uHnt WM orgonltod, In iMt , .. 
ratio troa «,fl tor ew* # 

day the ratto le Jlkts tor V " J,' aLvl' k' 

WeH JM# the report soy 

They ahow to »n uuniistafeabto bMwtaid* 0 

piiMie-wntthry ndminiiitrftttoW 

efforts ntmoot entirely against teifwttow dWoMPf* ^ 

Peace hath Its vtetoilea— and kUi^ tlil« M### 
cniiquiMt Of disease Is one of tto l«sS6i4t of 
satlsfactlou In coniemplatlUg a r^IlottiQU of 
pet cent In the death rate orlfatlv “Ydrk, our olUdnih 
tluii for thoee thoughtful, hlghllf tuteUlgOBt and dltoito 
Indnstrloas men who, to the ifidilW Pf thp 
iuiie been carrying on tto light aiMhat dtsoaoe, baooijmlll 
the greater when sre ramembet that whbt hna bto^ 
done to this city hoe been don# khto to a 
others 

A reduction of over flO per tout to Ifson than dfty 
ywars to the death tote }uatllle«, pUitolyi the b«i|i» 
before another Ittty years hH« paotod j|pMhto imd 
have Obtained a oumidete numtery of tofeetloiiui dU- 
eases, and mankind, ohoe tha prey of silipetat^dito 
a predlspostog dtohd, will hovOi^ nwliifed ttait. If pto^to 
simple satutofy laws are foRowed, It pan live Its day-" 
b>.dav life free from all four, even of. the great Uddto 
plague Itself. , 


The Senate Bill for Safe Ships 

T ill' 1)111 liitr(MliKt<d 111 lliv Seimtt In Senator 
tVlIllnm \kleii SinPh who loiidiKted the 
lltaiiU liMiulu commcuds ItHelf lo the serious 
>1 UMid^intloii of the owners and bulldeis of ocean 
going Hteiiinslilps and tin general tmiellng piihik 
II was Inei liable Ihut siwiral bills reluting to the 
siibjisi would l« liitrodiiceil In t oiigitsw Some of 
tliLsi cull for measures which are impracticable but 
the bill of Senator Smith shows that whuteier 
(.iIiIcIhuis mac bate Msn made of Ids methods of con 
ducting the ntaiik ImjulM be has lorv clearly 
liiiMicd flu hssoas of the gieni disastti both us to 
till LUiises which led to It and the remedial measures 
which imisf lie talcon to pnceul Its (lOMstlile rcsurrcuce 
Ihe StieNiiHi \MEBic\N has claimed fioin the cer\ 
tliHf that the moat Impoitant lessou taught b> the 
disaster was that jiresent methods of coustructlng 
la rge oci tin going steamships do not make ndeciuate 
proclslon to protect their tlotatkm In the event of 
collision So far us her atienglU was eoucerued the 
Titanic was u most excellent 1> constructed ship The 
gieaf d(»fecf In this tessel and In nt least OT per cent 
ot the moi chant ships afloat to-da\ is that the pro- 
tlslous against sinking such as bulkheads watertight 
decks iitid the doi tile skin iiie altogether pio few and 
such as exist arc Insiittlc lentlx worked out 
’lluitfoii wc an glad to note that the Smith Mil 
calls foi I hi liiclusiou lu ocsaiii and coastwise steam 
xcHsels ot certain sufet> elements designed to protect 
tiui tiotatkai which as we lioce shown in these col 
uiiiiw would hace snxc*d the Tlluiik had thej lieeii 
laeseiil within llie structuu of that ship If the bill 
btsoiius law It will lie neccscsart for ecerj steel ocean 
III 0(111 si wise sou going steam cessel and ecerj Meal 
sUiiiii M NH, I iiinlgiitlng the ttrent Lakes cuinkig one 
hundred or moi, passengers to huie a watertight 
skill iiibiiuil f tin iiitslde plating This skin must 
extend iiol li ss tliiin IP jiei cent of the lood draft ulxive 
tli« full load wilier lint cither us an exlelisluii of the 
Innei bottom i lullng i In the form of lougltudluul 
viiiUi tight bnlkbindH and 11 must reach from the foi 
wind collision bull bend oxr not less than two thlids 
of tbi Icngtli of tin msscI 

Tbc liiiiiscc St ImIKbtiids an to lie so spilccHl that 
lilt Iwi adlilciil ( ouijiuri iiienls of tlio vcscsel innc be 
dooebd wltlnail dcsliociii). Its lloalubllltx oi stiiblllt} 
Wt could wish Ibiit tin bill rend line ilirec udjiuvnt 
(1 iiipai Inn Ills f( i ll Is cirtainle cointivuble that 
tolllsltin wllli iinotini sblii oi ii long tuddiiK wound 
siicb ns tbal itctiKil lo Mu I Hank whether tin ough 
lin sick iilatlng i ihmiigh Mu double bottom migbt 
fill III least thiec ccuipiiitnunts 

rile tiunsceise I iilkhc iids f nward and abaft of the 
nnicliliun spaies ait to In t intiniied watertight eer 
tlciMIx to the muiermost eontlunimi' strncturu! tletk and 
Ills deck Is to la lltted wiitei tight Bulkheads within 
Iht Hiults of the uiuihiiieie spaces must txletid not 
less than ‘2'i jair cemt of the diaft of Ihe vessel ulsoe 
the load watei line and thex must end at u watei tight 
dc-ck 

Apiiljlug the foregoing regnlatioiis to the Titanic 
Ir would mean that the first four and the lust^thrcH 
bulkheads would be carried up to the sh, lier deck 
about «> feet above the water Hue and the bulkheads 
Miriaighoiit the engine and the IsilUr usmi spures wiaild 
Is- curried It) the upper deck to a height tif about Hi 
feel above the water level 

Klimllv all watertight liulkheuds and decks must 


Royal Society of London for Improviug Natural Knowl- 
edge This superb institution — ^when tune preeaes oaJled 
nmply the Royal Booiety — on the ISth of July oete- 
tmted Its 260th anniversary It was founded by Charles 
II, of otherwise rather nebulous memory, and oU his 
male successors on the BnUsh throne hav e lieon members, 
including the present King, who evinces a very aotivo 
interest in its welfare and in its benefleent delibrntions 
Representatives of the French Academy, which Car- 
dinal Riohdieu founded only a few years before the Royal 
Society, attended the anniversary oelebratton The Hooie- 
ty seems to have been originated, not by on Englishman, 
but by a German — Theodore Haak, who name from the 
Rhine Palabuate and instituted to 1646 weekly meettogs 
‘ of divers worthy persons inquuntive in natural phil- 
osophy and other parts of human learning, and particu- 
larly of what has been called the new philosophy, or ex- 
penmental philosophy," and smother Qenium, Heinnoh 
Oldenherg, was the first secaretary Three years later a 
sister organization, the Philosoi^oal SoMety of Oxford, 
was founded in that uoivmwty A most fnendly inter- 
course was maintained until, in 1660, under the chur- 


Oertaln dieuases there ate which totduy remato tgi' 
conquered, obtot among which 1 h tto hurt-named, 
even these are gradually being lirtuiglrt under ooutrol. 
and the piugrms to tmctoriokigy, parthmlarly during 
the past decade, to* been such that, even to the lahstoj ^ 
torles (where pt^ctloea kre never made) oto nau' 
detect a notit of Strong hopotnlutos that eeBsnBrt>Bto 
and tto few etoer of thh dtosases whlet* hnre hlfltor|n 
stnbboruly withheld their aooreto, wtH to tooagtat wUii-l 
Ju abeolnte eouttol 

It Is an amaxtng fact that the very methods Ijiiy 
which the baetetiologist has atdtieved hto wnUdektul' 
success are betog bitterly httatoed, Had it not bto« 
for the practice of vlvlsectlim, tols 60 pe|i cent redUc- 
tlou ill the doath rate ooUld never have toeu accoto 
plUhed Ho tor from the tocterlotogloal toveoUga* 
lions which have toeu mato to tto lahevaiorlev of this 
and other cities tolng marked by neadleas crtoHy, tto 
discomfort or pain which may tove toeu suflend fay 
a cerulu few dajab aalaaais has brought untold beneflt 
and reltet 


manslup of Dr Wilkins, their ootivities were joined m a 
metroptotan corpiratioii for promoting ‘ pbysioo-matbe- 
matiod, expenmen tal learning and pbiioaophy " Sir 
Robert Moray was the first president, and amongothon 
have been Newton and Lister Several great AmerioaM 
have been or are fellows — Benjamin Franklin, Benjamin 
Thompson (C^unt Rumford), Alexander Agaamz, Simon 
Newcomb, Dr 8 Weir Mitohell 

The niembtirship haa trom the beginning been limitod 
to fifty-five, most of these famous men have ever bsen 
and are advanoed in years on joining the Boclety, such 
fellowship moaning to them the erowning point of a 
career devoted to scienoe And there are fifty hononuy 
foreign members, without power and selected by tto 
eouneil from among men eminent in seienoe abroad. 
The annual election ot officers is held on tto day <d the 
Soaety a spiritual patron, 8t Andrew It receives from 
the British Goveriunent sn annual grant of fifi.OOO A 
report on its ooniuderable trust funds and its other souniea 
of revenue is pubbshed annually Its expenditiUNW ace 
for the public weal, every year thousands of pounds are 
devoted to the promotion of aeientiflo resaaroh, and to 
paying for the experimental work of soientiats who per- 
sonallv lack the means Through its lodg and most 
honorable enstenoe, it has ever been the prhwipal advisor 
ot the Htate and Crown in all matters of mdmtte It is 
officially represented on the governing body of every iiitid 
ot governmental and eenu-puldic soientifio ead Ottor 
educational institution Its counsel is sought and ^van 
on matters innumerable. It keeps ever in touoh with 
learned sooietres throughout the world. 

It has the custody of the standard oopiea of tto Im- 
perial Standard yard and pobnd, It oontrols tto Ho- 
t onal Physieal Laboratory .“whaili was wtaldished by tto 
Govorument on Its reoommendatton; it superintends toe 
Kew and tto Grwowioh obsorvntorkiB, on its inittoUve, 
and bv its advioe, the Oovamment inaucumtod tto 
geodetic survey m 1791 Ottor entttptislis which tom 
bad the B-vnety's aid are the expedWon df Capt Oodfc 
to observe the transit of Ynnns, ato tout great oommand- 
er s oircumnavigatiea ot #w glhto', tile vasrioUs Arntia 
expidiUoits ttodsr Boas, Itory, Kasstidin, aUd IHamst- 
the ' Ch^enger" eicpaditioa; ttolatenutional DoUgNtoea 
on the qutotiona at a prhnU didri<toif, md of An tatonbto 
tional seiimolg«ida]'’toveatfgatiBii ayktom , tidipl oboerVa- 
tions, protection of bulhtoaga ftoto ; tngjical 

(hseaia. color-hlindaeaa! add tiag ^poMUa ■#( 
enumeratiou. o 


Tlw BxUm of Hm Sentli Orkagyi 

T he bttrolsin of the ewnnapoUtaa group of 
scteutlflc men that keepa lu oiierhtlon tto Argen- 
tine metootoluglcal statVop in tto tooth Ototoys 
attracts snrprlslugly UttJe attontlon, even from the 
scientific public Tto station was urlgtimlly estshUshed 
by tto Scottish Antarctic Bxpedltlou of 1«()0-O4 dud wUs 
tAhen over in 3604 by tto Argentine afeteorologiatll 
(MHce Bveryyearapurty of four— three otoorvers and 
a cook— Is sent out from Bnenou Alren to spend a year 
oi exUe In this Inhospitable spot, which, although 
oocth of the Autncchc dreie (laL 00 (Mg. 40 min L is 
generally Ice tound. and baa a truly iiolar cUafaita 
The mean auuual temiwrature Is 2116 deg. Fubr The 
suoaihll Is excessive, snusliine Is caret and strong gaW 
, are treqneut. Moss and lldieus ure the only vegetation. 

From a purely adentlfic pMnt of view, the study 
of tto winds and barometric iWesanro dlstrltoutldn 
of the Antarctic M peculiarly liiteresUng on oncouht 
of Its comparative simplicity Tto tooth Pole I^« at 
about the eeuter of a doiueHShaped conttnentet glaclto. 
so that the wlad-sy«tem btioogtag to tli* planetar}' <ftt- 
culution and that due to ^ drainage dgwu to* itfacter 
slopes are appraglnwliely toiiewrtrie. 

H tourgentir d«»lnM(ii« tbit ^ed owt 
nfeto meteontoglfiiti MatltHnq^f «ld to to tto 

atw pdlar cs^ondi totolfil tUaicamwmmUtlort. tto 
eoRghteiwd poBgy of toe iU|eirt|to WMWntowt to mato 
taigtoc a atatton'lf tto totoh Otrhtoys. at jk otot of 
from mm to O pm. U moot oontomdahl* 

Hpectol ptoMe, hitoerar. to dto to to* dairatod 000.0 
several Atoffltoto «{to 

wto are niutoftol^ cswyWg to- 

tortotog, wWi na to* to*toWfii to toto^ Ttor 
rtoillly itotorto *to itoto to ttoto 
Pf. Charmfe toot Arttototle aotM^ to a ccg# 
drtoa hftoto to* ItoMW 

'tStotoktor * jim, to a prinHittp unto vtm* 

tlngtl atototo, totok mire «f the *>to tiito 

Vhito. 00«0t mm, ' 

0t a fiotor mm antototoi «Mtiw|r 1» htoti rtikirL ] 
drangarr *<to torttoto a tigottoto’mtoto-. 


scMmcAkomN 


'JlAi-’lriftrtM ifiit 'fmaeli .ton* if 

«iMI «)«>^tod 

s^iK:imrMriii^ m wiitw* m tke mumw 

ol'lliilW'te 'Wr ntttn'bw^^ fiM tW nMr b*ttle- 

•Hm IW «iM» and “I>nlv«tMN),’' 

cl toii^ wiB duny im iBMiudi eum. *U jtlaced 

4M ml l^nDKitudiiuB iSmitcr Hiic at thii ihip. 

intiti W«ndUi.--AltliMl|^ autliotitiM differ 

M ftO dlttkOMiMM Of tiia kvcoiliiajr-aiHiqfihed firitiih 
“OttMKt Mary,” titMW learaa little raiMoii 
to Nonfat liliat aliie ii the )ad««it iranliip oiloat at the 
pnaottii iime. Borne authoritleB give her dimeniionB 
u foBowa: Length over all, 725 feet; beam, 87 feet; 
and diaidaoement, 29,000 tone. She will probably make 
over 80 Imote on trial, and to do thie her turbines will 
Imve to develop not far short of 100,000 home-power. 
The "Moltke,” of 23,500 tons i^iproidmate diiplaoe- 
ment, required 90,000 horae-powo' to drive tm* at fmm 

29 to 29^ knots. 

TUrty MUea «f Wamhlps.— Great Britain has been 
the Boene of some mniu-l^le naval mobilizations, of 
which, until this summer, the most notable was that 
h^ during the coronation festivities last year. In 
point of size, however, that review was surpassed by 
the one held at ^thead last month, when 230 warships, 
big and Uttle, were drawn up in six parallel lines, which, 
if Strang out in single Une, would have extended for 

30 ndles. The signifloance of this display will be appre- 
ciated when it is remembered that Great Britain is 
building warships at a faster rate, and is building more 
of them, than at any period in the history of her navy. 

Seeattng by Sabmarlae Bell. — Four of our naval 
Bubmalrinea, using the submarine bell as the^only source 
of fxnmnuttioation, recently went in search of the 
"Caetine,'* whl<* represented an enemy’s ship. The 
submarines maneuvered in depths of from 20 to 00 
feet, and finally the “Castine” was found and theoreti- 
cally aunk by tour torpedoes provided with dummy 
hea^ whieb ware suocessfuUy distduuKod at the ship. 

It may be mentioned that the submarine bell affords 
effective protection sgainst collision, since the throb of 
the engines of an approacbJiig ship can be distinctly 
beaid when the submarine is below the water. 

“Titanic** Inquiry Ccnelnded. — The Board of Trade 
inquiry into the “Titanic" disaster has lieen oonoluded, 
and its President, Lord Mersey, has announced that 
its report will be produced "within a reasonable time." 
The Attorney-General referred to the inaotion of Capt. 
Lord, of the “CaUforaian,” and said that ho had come 
to the oonclusion that there was no excuse to be found 
for hie conduct on that night when, as the evidenoo 
showed, his ship might have reached the "Titanic" 
in time to save the whole of her passengers. He asserted 
that utterly unnecessary risks had been taken by the 
"Titanic," and that the causes of the disaster w«o a 
bad lotdiout and excessive speed. 

A l2«kiiot Steam Yacht. — The turbine yacht “Win- 
chester,’’ built for P. W. Rouss, Esq., of New York, 
by Yarrow & Co., under the supervision of Cox A 
Stevens, naval architects, New York, ran her full speed 
trials recently on the Skelmorlio deep water measured 
mile, attaining a mean stieed of 82 knots. This was 
a quarter of a knot in excess of the contract speed. The 
“Winchester’’ is 206 feet in length and 18 feet 6 inches 
in breadth, and the trials prove her to be one of the 
fastest yachts afloat. The propelling machinery con- 
sists of Parsons turbines, driving two shaftsf and steam 
is supplied by two of the firm’s water-tube boilers 
fired with oil fuel. 

Hydraulic Transmission for INesol fifstors- — The 
Vulcan Company, of Stettin, are bnlldJng tiwo Ffittinger 
transformers, capable of delivering 1.800 hovse-poUrer, for 
a vessel to be employed in the Congo trade. It begins 
to look as though the introduction of Diesel engines 
on ocean-going ships, partioalarly those engaged in 
freight carrying, will produce a widespread demand 
for an efllclcat speed-reduction mechanism. Three 
types aib available— the mechanical, the electrical and 
the hydrSuIio. Tim mechanical leads in efficiency, the 
eleotrlMil in the trale range ot spe^ control, and the 
hydrant reduction g^, aUhodgh lower in effieienay 
than the others, has the advantsge of qnink reversing, , 
a wMe rsnge of speed JUid gttiat reUabOity. 


Newdet ISce t d tat Speed.— Vedrinee traveled for 
two hours at h speed one hundred and six males 
an hour at Rhslms, on July 18th. He broke nil 
records. 

The Wright Hydre-awoflane School.— OrviUe Wright 
has decided to open a station at Glen Head, L. I., where 
the use of the hydro-aeropiane is to be Uught. The station 
will bo in operation, it is said, on or before August 1st. 

The Aeronautic War Fund of France.— According to 
Le Tampa the Nationad Committee for Military Aviation 
has collected the sum of 1,280,873 francs for aviation 
purposes. The National Committee has already turned 
over to the Ministry of War the sum of 600,000 francs 
for the purchase of thirty-three aeroplanes 

A Hydro-aero Bus. — Roger Sommer has built a hydro- 
aeroplane which is to carry sax passengers. The machine 
is to be used on Lake Geneva. Tickets will he sold to 
tourists. The maximum speed is to be only forty-five 
miles an hour. Daily circuits are to be made from town 
to town around the lake. 

Japan Buys Aercplaaes in America.— It has bemi 
announced at the office of Glenn H. Curtiss that the 
Imperial Japanese Navy has placed an order for throe 
hydro-ueroplanes, and that three Japanese Navy officers 
are now on their way to Hammondsport, whore they 
will be taught to fly the machines. 

A Glenn Curtiss Launchlnf Mnehine.— Glenn Curtiss, 
the well-known aviator, has secured a patent (No 
1,027,242) for a means for launohing flying machines, 
which oomprisce a suitable mount with an aerotalane 
supporting device iHvoted upon it, in connection with 
wlaioh he provides means for imparting at a variable 
speed an angular throw to the supporting device so 
that tlH» machine is brought to a porition after at lias 
attained a maximum velocity which poaition as awswd- 
Ing to the proposed dirootton of flight. 

Aeroplane Fleets for Argentina and Roumanln. — The 

recent popular movement m Italy whereby the army of 
that country became possessed of a fine fleet of aeroplanes 
has had parallels in Argentina and Roumania. It as re- 
ported that the Sooiedad Sportiva Argentina has offered 
the Minister of War an aeriad fleet, the cost of which wall 
be defrayed by the sale to the public of 1,600,000 illus- 
trated postcards. A competition was recently held to 
obtain luitablo designs for the cards, viz, allegonoal 
representations of tbe military uses of aviation. An 
Aerial League has been formed in Bucharest for the pur- 
pose of raising funds by popular subscription with which 
to buy aeroplBues for the Roumanian army. 

Do Flying-fish Flyf — This much-mooted question as 
discussed by William Allingham in the Nautieal Maga- 
ttne The orthodox scientific opimon is that the "wings" 
of the flying-fish merely serve as a parachute to sustain 
the fish for a brief period in the air, after he has launched 
himself out of the water by a powerful sorew-h'ke move- 
ment of his tail. According to this view, the fish has 
no power of directing his flight after he has left the 
water However, Mr. Allingham, who as a naiitioal 
expert attached to the British Meteorological Office 
and is in constant intercourse wrilii seamen, rerMirts 
many observations that tend to controvairt this opinion. 
Certain observers claim that the wing-fins are in <M)n- 
stant rapid vibration, and seem actually to serve the 
purpose of flight. One vessel master watchtd a fish 
that had attained an altitude of 20 feet above llae 
wrater, and was flying toward the mizzon rigging of 
has ship when, apparently noticing tho obstruction, at 
changed its course about fiO degrees, crossing the ves- 
sel's stern to regain the water. Many other similar 
observations are mentioned. A series of oinemstoirrapli 
pictures might solve this question once and for all. 

Death of Hubert Latham. — Hubert Latham, one of 
the pioneer aviators, was killed by a buffalo on June 7th 
an a hunt In the Ftonch Hotidan. He was one of the 
few men wlio first took up aviation and who was still 
flying aliqgst up to the time of his death. The rest 
have either been killed or have gone into tho safer 
vocation of manufacturing. Latham took up flying 
very soon after Wilbur Wright made his domonstrations 
in Franoe. He always flew an Antoinette monoplane. 


Whan Kerosene is Usefiil. — A motorist from Marion, 
N. Y., the other day was caught miles away from a 
garage, without a drop of gasoline on which to get home. 
Inquiry at farm houses nearby failed to reveal any 
available supply of the “prcciouH fluid,” and so he 
decided to try a can of kerosene. As tho motor was 
still warm, he bad no difficulty at all in starting at and 
finishing his run home without further trouble. 

Folding Chairs of Pressed Steel. Folding olaa'rs 
made of pressed steel, which can be folded together so 
as to look like an ordinary musio holder, and slipped 
into a eover, are the latest iii the accessory business. 
Although the weight of the chair is but thirty ounces, 
it is built strong enough to support a man weighing 
four hundred pounds 

Nickel Trimmings Now Popular. — A large proportion 
of the 191U output of the Ameriouii autoniolule oom- 
panies will have nickel triinuungs The Is'ciily and 
durability of nickel, and the ease with which it is kept 
bright, oommond its more general use. At any rate. 
It IS a tasteful compromise betwi-en ilie brilliance of 
burnished brass and dull effects of the more utilitarian 
liiiishes, siioh as gun metal 

Subsidizing Motor Cars. — The British War Office 
has drawn up a provisional scheme for subsidizing 
"petrol motor lorries” (i. e , gasoline trucks built for 
earrj'ing heavy loads) built after January 1st, 1910, 
and owned by civilians. The owners are to receive an 
initial subsidy varying from S39 to 868, and an annual 
subsidy of 87:i, in return for which they are to agree to 
turn over their wagons to tho guverainent in ease of 
war, at a fixed price. 

Reinforced Bulb Horns. — Because the ordinary bulbs 
used on automobile horns have invariably been a souroe 
of trouble and annoyance to the motorist, and beoauso 
the various mechanical horns are making such a remark- 
able progress, a French horn maker has brought out 
a reinforced bulb for the ordinary nasi horn, which 
has several unusual features. Instead of being smooth 
and shpjiery, the new bulb is nblied horizontally and 
vertically, affording a good grip to the fingers and 
strengthening it to such an extent that it will outlast 
three ordinary buJbs. 

Race Victories and Sales. — The public, of course, 
well knows that race victories influence to a certain 
extent the sales of oars, particularly of those of the 
“roadster” tyjni But it must come as a distinct sur- 
prise to hoar of a German factory which by good judg- 
ment and good luck managed to win lliree siioeessive 
road races and one rcliabilily tour, whereupon it re- 
oeived a cable order from England for no less than 
eight hundred oliassis of the winning type. l*r('vioua 
to the wdnning of these races the entire output of the 
factory amounted to only one thousand ears. 

Dual Wheels for Heavy Cars. -Instead of mounting 
dual rubber tires on a wide-rimuud wheel, for use on 
heavy-duty trucks, a Now York tire expert has invented 
a dual wheel, whioh is said to have shown groat effl- 
cicnoy in the trying-out prooiws Tho wheels are stag- 
gered, one spindle being in front of apd the other behind 
the lino of the axle The spindles are connected by 
means of an equalizing bar, which permits the wheels 
to follow the contour of the road and equally divides 
the load between them. While the wheel is to be made 
in New York by a well-known rim manufacturer, it 
IS baaed on patents which were granteii to Molesworth, 
the British scientist The invention was iiiiTiroved 
and develoiied liy .Vlexander Dow. 

Emergeary Steering Device.— Many of the most 
seritms accidents in fast driving, and especially in rac- 
ing, arise from the bn<aking of tho steering knuckle 
and the subsequent swerving of the front wheels. A 
Roches tor iiieohanio has patented a device whioh Is 
designed to prevent the swerving of the wheels in the 
event of a fracture of the steering gear. The device 
is practically a double steoring gear, o))eraling inde|H>nd- 
ently. Tho main gear is attaehwl to the moiihine and 
the second gear can bt' put on if desired. The former 
operates on a knuckle joint, while the latter acts directly 
oa the wheels, A steering piist is fastened directly 
beneath the steering wheel, and operates on a worm 


Mmrittlfili to “fttoaie’s** Itafibieenur-One of the 
most stfKdng instances of dbvotfcm to duty in the 
“THoiilc’^ 4^ter urns that affonM by the engine- 
loQin iu a snilMt MFiNfftaey« such as overtook 
Hds sidR; the <ud«r tot tjto aimimf staff is **all below;" 
Wl, finim <ato thisi wot * |Mle member of 

the 11^ bf ^ Chief 

Bng^f Wtovived ffHIMer, tt is beUeved toot 
aamy dl thtod ^ at Ms Fo«t to the 

vit(y;||i^,s«il8 ^ SagitiMnthe 

bvM to b Wbffir ttonl 

^9^’ to toset a sttltobe metoorial la flowtliamFtoa. 
GwKlM.wiQ. be 'tototved.lw tbe Unli^ Statee 
Jlsrtos Miitinaartnf, 


He had not been flying many months before he decided 
to oross the Channel. His first attempt was made on 
July 19th, 1909. He flew half-way noross and then fell 
into the sea and was picked Up by a French torpedo 
boat. After BMriot had performed the feat, Latham 
made a swuad adtompt on July 27th, covering nimitoen 
of tbe ttoWly-two nilmi. Just off Dover he again fdtl 
into the . latham was phenomenally luffitjr. 

He emetfied Hide and time again from accidents withwi 
aeriotts pehSMilil shhoiqdt he smashed machine 

after madbifiri. b As day he was a record breaker. 
He held rmbzde for endurance, height and speed, all 
of whioh, however, baVe sinoe been broken. Americans 
will remember him as one of the oontestaato on the 
Fcemb team thal oompeted at Belment Park la 1910. 


screw oonncctod with rods on which are bolted collars 
set in a flange boiled to the wheels. The flanges are 
constructed so the collar rests in them and runs on 
bsdl bearings, the two wheels being oonnected by rods 
across the front of the machine, in addition to the 
nsual tie rods. If the main gear breaks, tlH« rods hold 
the Wheels from swerving and steer as if nsthbig had 
hiqipened. If one of the rods of the dc^vlWP hraaks, 
the other will do the work. If a nu4 mmies off one of 
the wheels, the flanges and collars will tend to prevent 
Hto WlKHe from coming off, and even if the mue should 
brook. the device will do its share toward preventing a 
had smash-up; the luaohine will rest on the rods and 
give the driver a chance to come to a stop VfltbOUt 
toraiiig a sornsrsault. 



Fiif. 1. A Central American Indian woman, a white FIf. 2.— Hm MUM mbiacta pluUr fte. TMapbotafy^fcArM 

boy and a nejpro photoKraphed with ordinary light. gtaphacl with iaatelM* ■Itni'YMct light. «»da wHh lllfrMgi UgW* 


Black and White Men in Invisible Light 

Trick.s Played by Ultra-Violet Rays 

By Gustave Michaud and Fidel Tristan, Costa Rica State CoUe0e 


S IOVRRAT, IiMKitliPROK hnvo Itoeii ndviincfnl oxidnlii 
the flUTeroliiv tli eolor Iwlweeii the NoiitlU'l'li mid 
iKirtlierii rncoH of iimnldiiil. None Ih eiitlroly untlHfiie- 
torj. It ocfiirml to the writers thiit sonic proKress 
mlirhl i»crhniiH be iiiiide townrd the solution of the 
probJeiii If the relstlve iihsorptlon of llKhl li.v the 
white und eoloreil skins whs considered not only for 
the vlsllde nidliitlons, lint nlso for the Invlsllite jet 
e> ei'-preselit nllvii-> lolet niid Infrii-rnd lights 
A gron|i composed of » durk-skinned neffro, nn In- 
dian woumii of II ehocointe color with perhaps nn nd- 
intxture of negro hlood, und ii white hoj of Alpine 
di-Ncent was iihotogra plied snccessivelj In visible light, 
III Infrn-red and nllrii-violet lights Koucnnlt's filter 
(.’i.IOd to .'l.UfMi) was used for the ultra-violet, the objec- 
tive iH'lng a (piurtsi lens silvered on both sides. Ex- 
ismnre In full suuUghi .'1 minutes For the Infru-red, 
I'rof. Woisl's filter was slightly uiodlthHl, the 15-gramiue 
golutlu niter laiide h> .Messrs Wnitleii and 'Walnright, 
of Cro.vdon, England, was idnctsl lietwecn two disks 
ot coliall glass of the -diirkest shade iisisl hy oculists 
The speetuiiii paiichioiiiatic plates, sensitive to the 
Infra red, mid laiide hj the above named (irm, gave a 


tolerably good Image with an expoanre of 7 mlnutaa. 

The result was of a oomewbat unexpected and con- 
fusing imture and is clearly told by the aocompanylug 
three photographs. The difference In the aboorblng 
power of the black and white skins decreasea from 
the Infra-red to the ultra-violet. In the Lntra-red it 
Is by far greater than In visible light. In the ultra- 
violet It Is almost nil. Indeed, It may be said that. If 
our eyes were sensitive to ultra-violet light only, all 
men would lie negroes, no fttr as color Is concerned. 

Home years ago, one of the writers (SciawTirio Amb- 
BKUN. November 6th, 1004) ventured to explain the 
gi'iiests of the white races of men through a process 
siiiillar to that which bleached the fur of moat north- 
ern animals which hunt or are bunted. During the 
whole Paleolithic and great part of the Neolithic ages, 
luaii was Ignorant of agriculture. In Ahiievtlle, in 
8py, In Mentone, in Iloxne, In the caves of Perigord, 
iinmlmrless flint or bone implements were found which 
prove that fact. The Paleolithic man was a hunter, 
and this being recognised, it becomes easier to explain 
h<iw his color was changed, like that of other north- 
ward-migrating carnivora, thah to explain Kbe reason 


why he ahoold have hern an mception to ths gsoerai 
rule. Primitive tetbea were probably often dedmiiMl 
by hunger, as the Canadian Indians of to-day. Xboae 
hunters who exhibited on the snow a sallow fnee, 
black hair, hoard and eyes worked at a dteadvantnge 
when conQiated with somewhat llghteiMMinFlnxtoMA 
comradea. They wero more conspicuous on the white 
field, and could not so easily approach their prey within 
striking distance. When food wee eearee, mortality 
was the gieateet in tbMr families; the Uiditer-comlilex- 
loned indivldnais leaving in every generation the larger 
posterity. If that explanation holds good, it la rather 
easy to understand the reason why the seiactlve process 
which decraased the aheorptlon of visible light hy the 
skin had no such InfloeDce on the invlaible ultra-violet 
light Why and how the same process shonld have 
deprived the white ekln of the power of abeorblug 
the warm and Invisible infra-red radiations is hy fhr 
more dUBcnU to understand. It seems that aoch radia- 
tions are needed above all by the man who must with- 
stand the, effects of a cold climate. Tet the negro is 
the man sfltose akin is so organised that it can absorb 
them. 


“Heart Stopping” as a Profession 

Examples of Muscular Control of Scientific Interest 


A M.\N n*e('iifly cxlilhltcd liiinMolf In I^nidnu. who, oc- 
cordliig III tin imiiglnntlvc prcNH-ngcnt, giivc "an ex- 
tnioriiliiiiry dciuoiiHti'Htinn of phenomenal muscle man- 
Ipuhitloii mid sliipiiliig the beating of the heart." before 
incmlierN of the inedlciil jirofesMlon In Ixiiidoii. I can- 
not find, however, aiij report of this demonstrutloii. 
'I'lie iircHK iigeiit HiiUeN that "by years of hard work, 
ciirefiil Niiiilj mid liiiiiieiiHc concentration of mind," the 
iithlete In ipicHtloii "can iiimiliiulale his muscles to an 
cxieiil never before deemed ikishIIiIc In medical his- 
torj " Many men lmv»> by exercises developtMl enor- 


By John B. Huber, A.M., M.D. 

muus muscles, but they have been invisible and re- 
mained firm to the touch even when relaxed. But this 
athlete can relax bis muscles to such nn extent that 
"hy shaking his arm be can make the triceps quiver like 
reeds shaken by the Wind.” More than this, he cau 
stoii the tieatiiig of his heart for more than twenty 
seconds, and retard or accelerate his pulse at will, 
thereby defying the laws of nature. There is no 
authentic case of this feat ever having been accom- 
plished before. In the second of the pbotographa here 
published the flesh has been drawn tightly into tlm 


tbrout and up under the under Jaws, by muscular oon- 
tractioD. “all being as solid as a block of marble.” 
In another the muocles of the neck are made distinct 
fitlli another shows unusual manipulation ot the abdo- 
men. The athlete "can draw in his stomach to an 
extraordinary degree and also protrude it as much In 
tbs opposite direction.” 

It is also claimed that this performer can remain 
under water from six to eight minutes, and that he can 
live for a protracted time when hurled in the ground. 

[OtmUmtA nn pag* M.i 








' Stmnnc AMERICAN 


onw6alth”-“New Hampshire” Collision 

The Bulkhead and the WatertijErht Deck Prove Their Value 


tlM, iNt» »«» t4iu» 9t«iim«r 

moumlKltb.’* 

(MctAont occurred la NTeuvort 
liartKi^ alwtt^ 5 A. lii. on tbe mom* 
mg At 3n\t 7th. 7he tMttle^lp 
“Now Bhaivahlro,’* dlKplncement 
laOOO t(mw wui ll'iox at anchor t» 
a hed«y »i«, when the “Common- 
waaitb,’! one ot the moat palatial 
of modom ataaiaera, with a dlw 
plaeemB&t of at>out 4.600 tom. 
ramued the atom of the Imttleahlp 
at a ptdnt ahoot alx feet to atar> 
board of the center line. Chance 
coaid hardly haye choeen a better 
vwtnt for tho eolllalon to occur, for, 
In aplte at the fact that tbe “New 
liamhahtre’e” full crew waa about 
760 mon and the “Oommonwealth" 
wa» probably carrying an eonal 
nutnlwr of people, not a alngle fatal- 
ity or Injury of any kind reenlted. 

The general extent of the dem- 
Mge to each veaael can be otwerved 
roughly by referring to the two 
photographa. and It will be aeen 
that an nnual the body reoelrlng 
tbe blow hae anffered conalderably 
more daniage than the body Inflict- 
ing tbe Mow. At firat eight, it 
would eeeni that Newton'e law of 
inotioH, “Action and reaction are 
«M|ual and omnwlte In direction,” la 
not eiiidenced here, Junt here 
thongh tbe iwlnt la frequently over- 
l<wked, that In addition In the atruc- 
tural (lamaKe to tbe “Common- 
wealth.” the upeed of her greol wmim 
ira» fram’Cd immediatHy to 

spro, and It -la tbU conalderatlou 
that brluga the theory and practice 
In accord. Home idea of the force 
of Much a blow can be approximated 
from the following calculation. In 
the abaence of any deflntte Informa- 
tion on tbe Nutiject, aaaaming a 
Hiieed of 15 feet per Mwond (cone- 
apondlug to aliglitly over eight knot* 
iwr hour, which la conalderably lean 
than half apeed for tbe “Common- 
wealth”), and a dlaplacement of 
4,600 tnna, we And that the energ} 
of tbe blow which aho delivered 
ugalant the “New Hampahlre” waa 
about 1(1,000 fiKit-Ixiue. This would 
be aulHclent to lift tbe bgttleabip 
one foot Into the air. 

In conwltlering the relative effecta 
of aQUh a coUlalon on the two vee- 
aela It la to be remembered that the 
"New Uarapehlre” received the 
blow practically broodafdO m, ao 
thiii; her plattng acted merely eg a 
thin membrane for holding together 
the immtiigf end except in eaelst- 
ing, tb ttanamit tbe atrew to the 
frgmlhg the plating Itgltlf could not 
be expected to coutrlbato any me- 
terlht i;eal«tepee*>4o tbe bloat. The 
'*Communwealth,'’ on the, oontnry, 



like hoir gnnoted artth ete«t 
atehb gnd her ptatlut raodlh^ tlif 
MhPIMft edge on, go to apeok. aitd to 


‘'Commonwealth.”ahowing how the ateel protec- 
k of the battleahip cut deeply Into the bow atrueturr 



the protective deek 
lilt,iatatMt. ~ “ 


to eiutl^ ,fbe Idatto^ nut milty to 

.ttojglplt .the etreto to 'tihe,,iQHktoli|." 
imt to take Ita peopegtton «« ">tk atwea. 

: ;4totowffm<iton><rf'^ii>eietoW> ed the^Wew Haunaflilre” 
that afee had. 

iFthe eBtoa^;:tot^ togw^bly w«U. One ' of the 
“ ’*^te A 'Wteta'tolthto'.to the QuaUty , to the 
t ot, to the - 

htoiy totoo ^ to*- 

big Ml «t gtMdi » veeaei by the 
;h* ''ige, ,thao waa 




ed the **New Hampehire," upon which theMamaa is atand- 
Iheliglitor atngglare abova waa tom loom and drivan late the ship. 


I IIdc, 


fra in 


illng mill 


I hllVl* IXM'II 


uil off, 



outside ahell platlug, % Inch In thickneea, from 
line was bent luboani In a wedge- 
etottott corresponding aomewbat with the shape 
’'OdBMhdlveglth’B” bow. The point of Impact 
rati of M Main deck had been bodily cariled 
‘ h dumme of over twenty feet. mad. as can be 
id llto Midtograidt. she we no sign of cracktnd or 
througbont the twenty feet of height betwee,n 
tototo and main deck. Tbe riveta, too, have 
held well, abowlug eUiprlalngly tow heads 
iift. At the protective deck, 1% Inches thick, 


liiK tbe lint tup Ilf the heavj wnrer 
tight protect l\e (li*eU liitiiet, and iin 
giMxI HM (he (lilt It wiiH oiiiriimll.v In 
HtHlled, There wuh iip()arcut ly tin 
tlumage whatever helovv the iirotii- 
live «le<-U, which Is only another c\ 
C(>lleiil exatnple of the great nilvan- 
lagea to he gained either In war 
ship or merchant eoiiHti iietion ol a 
heav.v waterflKhl deck iil in nem 
tho water Hue The pieMiniee of 
Ihlh deck Hllgtill) lielow the water 
line and ita aliMoInte tnfaetiii'SM |ire 
veiilerl i*raetleall,\ an.v water at all 
from eiilerini; the ship. 

The platiiiK of the gun and herth 
decks has lieen eonsldernhlv IniekhMl 
and torn, and (he four or live after 
Itoams and frames on hoth sides 
were so luidl) twisted ns to require 
renewal On the main ilis-k the 
plating and Iteams were hiiill.v la-nt, 
and the wiavd de<*k torn and shat- 
teretl 

The eoniijartnients Involvisl were 
tbe extreme after eiibiii of tbe com 
maiiding ofttevr. tho hath mid show- 
er room for the wardroom otfleers, 
mid the after staterooms on each 
side In these sitiices nil fresh and 
salt water piping, ventilation duets, 
steam plites, elwtrlc light llxtures 
wiring and conduit, tiling, etc, were 
Comidetoly wret'kisl, together with a 
numIsM of ilttiiigs, sneh as all ports, 
guuisirt sluitlers, deck slanehlons, 
flagstaff, ole 

Several of the k'-lneh nlekid-sieel 
jilates of armor proteetlng I he after 
(Vponnder guns were ls*nt through 
an angle of almut 12.'i degrees, hut 
gave no evldenis* of eraeklng, mid 
I he authorities expressisl the helief 
that these could Is* healed, stralghl 
ouetl mid used aguin One heiivlei 
.'Much iilule of urnioi at Ihe water 
line showed evtdenee of Inning lK*eii 
slightly bent In on one eorner, but 
no further Injur.v was ris'olvisl b.v 
the vvaier-llne armor 
There was iipisireiitl.v no daniage 
done It) the prois*llers, sliaftiiig oi 
rudder, wlikii emi onl.v he eonsld 
eretl a plets* of ven gisiil fortune 
The repairs to the stem, wiileh 
must Is* doin' with Ihe vossel In 
dwk, will iiroliahl.v he exeenled hv 
cutting off Ihe whole damaged poi- 
tloii above llie (iroteetlve d(S*k h.v 
the use of piieiimatle chljijiliig liniii- 
mors, Bud tbe oxv-ncetv leiie Huiiie 
and lifting It Issllly off This is.r- 
tlon will then Is* replueetl by a whole 
new stern, fifletl (snuplete in all re 
s])ecis, which will re<|uire an e\- 
imidlture of about ipi-I.IKKI mid sl\ 
weeks time 

The damage to the 't'oinmoo- 
weallh,’' which it is also esilinattsi 
will eosi about Ifl.^.lKKI to reiMiil, 
eonslsled of a broken stem mid .1 
ver.v badly enimpled and iwlsied 
bow. which will Involve llie renewal 
of a largo uumls>r of her forwanl 
plates and frames, and will las’t's-.l 
rate diK-kliig tbe vessel. The liiliin 
sustained hy this vesst'i shows ihe 
great value of effleleiil eolHsloii 
Inilklieads, which held iierfis-tl.v >0 
this ease Tbe kiilfe-llke effeel of tin* mitioi-ed protw 
live deek of the Imtlleshlp In shoarhig the shell jilatliig 
and forward frames of the “Common wealth ’ Is plainly 
visible in tbe illustration 

Tbe most gratif.v Ing thing about the iipcideiit. If 
indeed anything iwn he said to he gratifying about such 
an unfortunate issjurrenoe. was the perfect order and 
discipline observed on both vessels iiuiuedintely after 
the collision, in spite of the heavy fog thai iirevalled, 
and the fact that. e\<'ei>t for those Immediately on 
(ConoMvd on paffc S?,J 


u s 



ItOBAWA no foofuro of thp Inteniatloiial Ilyfdene 
KxiHwllloii liuld 111 Drcadini IhkI ypur ullrnolwl iiioro 
Ui'iiciiil InitTOHt thiiii tlip ['iidoHii iii'tlllcliil Hiirf bath. 
'I'lu' m-clptM from tlm muIo of buth Ilckoin, mid papp- 
<-liitl.\ Ilf Kiiwtiitora' (Ickutu, woi'o uii<>x[ipolpdl\ liirKP, 
iiiuoiiiiilni: wimctluiPH to Jf4n(> In ii hIiikIp day. An thp 
ooNl of o|ionillon wiiN only iibnul W<» jier diij. It la 
loldont I bill tho iirtltU'liil Hurf tmth may bp mndp t 
ipry jirolilHlilp mh well hn n very lieneflciul liiatltiitlon. 

'I’lio tdpii of KPiiprutliiK waves In still water by aller- 
iiiitply HiiliiinTKliiK and wlthdriiwlni; solid iHMlUai of 
iil>|iro|irlatu form and dlnienslon, orlKlnated with 
llofriit HiH>Kliinpr of Munleli, «lio In IlK)!! obtained a 
tJoiiiiiiii iMili-iil fill II ita\p-[irodiiclni; iipjuiriilUH, which 
WIIN NiihNoipiPiil ly luilpnlpd In tlip riiJtpil Klntps and 
jiiiiiii oilier <■011111 rloN 'rill- lli'Nl PxpiTlinPiil in the 


Artificial Surf Baths 

A Miniatiffe Indoor Ocean 

outlay for the wave-ivodiKlitg aitiMratos would not 
exceed |i7,000. 

The mechanical deyloto by which the waves are lUfo- 
duced la very irimple In prlaetple. It coodata esaentlhU^ 
of one or more hollow wedtbHlhittwd bodies made of 
sheet iron, which are rhyththkhUy littmermd In and 
drawn out of the water by apprdpHMte machinery. Hi 
dtuaUons In which the vertical elevation and deiwee- 
alun of the wedgea preamt dUtlenltlM the waves ttHy 
Ito generated by oacltlattng vanes, bttt the operation 
Is always ao conducted that the water which mshM 
In to fill the void t>roduced by the elevation ot the 
wedgp or the retraction of the vane pasoea the PCiht 
of ei|uillbrlum and la heaped up by tbo ratorh awing 
of the vane or the Immeralon of the wedge. The wave- 
foriatng action, therefore, la Identical In principle With 


IncUned in the usual manner, and fJM /iihuwSMt mrs 
tdhoed at its lower end, where the dsEith at ish^ 
whs abeat T feet The wavea generated at iMa Mid trt 
ito bastn w«i« more than 8 feet ia height, and ii| 
nteVed towaM the other end ai|d reached a mlilt 
whbte tto ttbtith of water was lew than tibeir 
they began to comb and break, and thus prodfWed a 
very good itttltaUou of the surf of a natoial aea baaeh. 

The arrantement of the plungers or vanes, and the 
character of the Impulse Impressed upon the water; can 
be vhiiea in divers ways. Whme space is Umited* hw 
example, a plunger could be ntta^ed directly fe the 
pUton rod of a vertical engine placed above It aa ip 
oto form of steam hammer. Plungers could be ^mr- 
sted in the atlddle of a long basin so as to send wavss 
toward both ends. Tbe two parts of such a hasiii , 
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Diagrammatic preeentotion Of the Uadeea Serf Both. The iqiper diaram ahews 
for men and women, basin, 40x118 feet, laundry, englBe-room, directer'e eflioe 
cni section of the same, with posWon of rnbber mat, Ineilaed concrete doer, 


8fe« tto hease, comprising dressing-roems 
wire tape. The lewtr stows aiengitudlnsl verU- 
aad eoBVas rsof. opened by reaiug up. 


tirirtiuclldii III III! iirljfli-tal surf biitb by tills inetlidd 
wiiN uiiiilu 111 nairi III II <-oiii?ri<l<* liHNlii built 111 Baku 
Stiuuboris 

Till* biilh i-(iiiiii |». MHoil only In Muiiimor, and, iilthmigh 
11 WHS von wvii pati milled on clear bot days, It was 
cvlilvnl Hull liiiiK pcrlodN of flue Hiinimcr weather w'ould 
In- rciiulrcd in oiilcr In piiy tlu< o|u*ratlii); cxikminhn and 
jiiovldc for iliiuirtlziitloii mid fair Interest on ibe Initial 

li WHS Icfl f(.i tbo liroNiIoii Tlyklonlo KxininIIIoii to 
doiiKHiNiinio Hull iirttflcliil surf biilliN omi bo made 
pioniiil.lc lo coiiNtructluK I bom In snch 11 maiinor that 
tlioy Clin III' iiNod tbroiinliont (be your In nil sorts of 
wfiitbci 'I'lio dlrccIoiN of llm ]Cx]ioHitlim Imd ilecldcsl 
Hull the dopmlim-nl of sport would not bo coraploto 
witimiit 11 liirnc swlmmliiK Imib in which swimming 
111CC.S ciiuld bo KinducliNl Tho constructor of (ho bnlU. 
llcii ItiN-kmiKol, mi«|!csI(h 1 that It bo prnvldod with « 
l•l•mo^lll>lo roof, iind also wllli nppnriitiiN for jiroduclng 
urillU'inI snif ’I'lds plan was tlimlly adopted aflor 
mucli iINcii.ssloii and with grinc dumicbil misgivings, 
mid tin* roSMli snrpasNcd all o\iN<cialioiis. I luring the 
live mniilbs of Its ois-raflon tho biilh was visited by 
nearly half a uillllon porsniis and oarnod illsmf $;«).(KI(», 
wjilcli more limn coiorisl the cost <if constractlon 
(gltMHHi), mid tho operalltig cximmison labout PT.fXKi) 
The cost of construction was diminished almiil oiih-half 
by tho gratuitous contribution of many iiarts of the 
equipment b.v exhibitors, and the site cost nothing, but 
It upiiears probable that a similar enton'rise would ' 
pay very well In normal conditions. The additional 


that of a stone thrown Info a pond. If the stone falls 
close to the bank, so that tbe water can escape In only 
one direction, tho height of the resultant waves Is 
Increased. 

•In the experliUental plant In Lake Rtamberg the 
waves wore generated by three Immersion wedges ar- 
ranged In a straight line, each of which was driven by 
u sejwrate electric motor, in ohier t« save space. Bach 
motor was coupled directly to a flywheel. When the 
motor, running without load, tod httalned the ph>]^ 
Hiieed of routlon, tto motor rirnfr was connected by a 
worm drive with a horisOMul shaft carrying a crank 
from the end of whlCk ttm Wedge-shaped plunger Was 
susriended. In deslgttlrtg tto artlflctal surf bath at thb 
Hresden Kxposltlon steam was chosen as the motive 
iKiwer In order that the water of tbe bath and the klr 
of the bathhouse might be heated by the exhaust steam. 
At first tbe steam was supplied by the general power 
bouse of the Exposition, about 1,000 fCet distant, but 
Niilis«iuently a locomotive holler of 100 horSe-poWer 
was tilstalled In tbe bathhouse. 

The wave-generating plungers were suspended from 
cranks attached to a shaft extending aorqes one end 
of the swimming tank, whfeh was about 40 feet wide 
and 115 feet long. This shaft could be connected by 
iK'lt wheels and clntobes near its ends, wjth a oounier- 
shaft at tbe middle of whldi was a wbe^l driven hy a 
iwtt from tto mtglne shaft. The geartijlg was con- 
structed to Imnmree tto plnn|«rs 18 tiniee per mlnnht 
when tbe engine was running at its nontutl ttite of 138 
revolutions per nlntite. tRie bottom ot tto basin eras 


divided by the machinery and a screen, could Iw Used 
as separate baths for men and for women. 

■ The height of the waves la conditioned by the volume 
of water displaced, and it can be varied within wide 
limits by varying either the travel of the plungers or 
the depth of water. Eor artlflclal basins the best prac- 
tical method consists In varying the travel and dis- 
tributing several plungers across the deep end of tto 
basin. With three plungers constructed to be operated 
separately a great diversity of wave motion can be 
produced by using one plunger, two, or all three. 
If the three plungers, properly distributed, are opei^ 
ated together and syncbronouBl,v, tto whole basin Is 
Rtfed with regula^'^veB of uniform height; while U 
eveb one plunger remains idle, the wavee generated by 
tto Oltora spread into tto calm water in front of it, 
and thus lose force and height as they amaoaeh the 
farther end. By acoelerattng or retarding indlvldtol 
plungers It Is possible, as observation has shown, to 
produce a very complex wave irnttorU ressmblbig that 
of tbf open sea, 

PracticaUy all of the oondlttons presented by a nat- 
ural beach can be raproduced by doing awtty with tto 
vertfeal wall at tto tyhallow eUR ef thb bU«bi and ex- 
tending tto inclined door well betohd tto water ttto. 
The di^U an of awimtnlng fe »mgh «»ter eau be 
pnetfawd at epe Mpd of tto batoi, tritUe at tto otlto 
end tothera can enfey tto bteatota, ito ratnutowa tt 
which furnish safe amtuMment fer stn iiH ehUdfett. lUi - 
of Ctoee petogM m$r tonadt'frott ttie rasoeoto 
etotoad hr toe nwrihg wafer. 
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F(tf tii* «*W * pwm ewlftly throu«h 

the lnt^^ hM Wl*« to <lwp. Me fretrter part <tf Iht 
wttT'fM rtm ^ Me eeeeei tmu, oomee from 
Mow. It tUa VM IMft eo, almoet everyone fellitiKovfT- 
boenl tw atmiek by the itropeUe'* vtol«>h wo know 
i« not the enae. Ueleee tbeee oon4ition>« it i« aefe for vee- 
aeto itt ww»tl| weter on penllel eounea to *»n«e along- 
eide one wiotlMr and abeer off with eaae. 

Afliatp, edtoh a venM lataaea awittly throuch ahaUow 
water, Ae “ameBe Me toden*/'’ that ia Me twealer pari of 
the foater wMeh rejUle the hole where eke toot, oemee from 
the efdes. The water under the bow oannot get to the 
ateru qulek enough, eo it to piled up Aead of her, ae 
we Me when large veeielg are paaeing through the Suez 
oanal; the Aip’i speed to reduced beeauite Ae to trying 
to go atom flrat from the piled-up water ahead to the 
low-level water aetom, and the rudder beoomea more 
or leaa uaeleaa. 

Under toeae eonditione, praotioal experiment will Aow 
that safety for two vessels only lies In a "very wide berth.’’ 

Law. HAaoKAva. 

A Good Roads SiiffB«sti<Wt 

To the liditor of the Soibntihc Ambhioan , 

Regarding permanent roadways, “good roads," the 
writer would suggest the building of lO^oot or 20-foot 
B^um pavement roads or stone block pavements, with 
3 feet in depth curbing 4 (w 5 inohes thick. This road- 
way to be placed in the middle of the road, and the bal- 
ance of the road could be graded or built of earth or 
crushed rock or of such material as found most available. 
This stone pavement with a 2-foot rotigh concrete founder 
tion would last for many years and prove to be cheaper in 
the long mn. PiTTSBonoBa. 

Pittsburg, Kan. 

Tile Reprodoetion of Sound 

To tlie Kditor of the HoiEirnric AatBaioAK ; 

Your Parts correspondent in a recent Issue of your 
paper entertained your readers with the narrative of a 
supposedly novel utethod of reproducing sound, con- 
aiatittg in forcing a current of air through an air- 
pervious sound record. If you will look at U. 8. luttent 
No. 908,088, yon will see that this principle to my In- 
vention and dates bock six years or more. T incloao a 
pUne of a record suA aa I used at that time. 
Philadelphia. Pa. B. LEscHBaAirirr. 

The Gyroeeopic AetioB fai Aerophaeg 

To the Sldltor of the HrtcKTmo Ambbicau: 

The theory of the correspondent In the April 20tta 
number of your paper, regarding the tendency of a 
certain flying machine to turn to the left, aeema to 
agree with that I advanced In the March 9th number, 
but in the interest of troth I would like to say that 
we are both probably wrong. The solution gives by 
“Oanadlan Subscriber” In the March 2d number to 
undoubtedly the correct one. W. G. Blub 

NUee, Mich. 

Mr. TarabaH m the Canter of Preaeure in 
AcroplaiieB 

To tho Editor of the Sointfrinc Ambucan: 

In your tome of May 18th. 1912, there to an article 
deaoribing "The New Eiffel Aerodynkmio Laboratory at 
Attteua,” and in it M. Eiffel is ersdited with a disoovsry, 
concerning the oenter of 'pressure of a doubly curved sur- 
faoe, ttut was realty aaade by Turnbull in 1906. 

The paragtapl), to whioh I tttm in your article states 
that “M. Eiffrii Hm found, however, that by giving the 
rear portion of the plane a revetbe or upUmrd curve, the 
movement of the center Of pressure is reveused. In other 
words, wlMO the aairie nf attadk to diminished, the oenter 
pNesun travels forward, and oAy travels backward 
when the aagte of attack to tocreased. This is a result of 
graail jttaorioal Impcrtanoe, as it means that by having 
ptonM sdth a reverse curvature, a oOnsideraMe degree of 
ialMtewt longitudinal slaMUtf to obtained. For e>am- 
pla. ir a ttaidAw in flight suddenly tends to dive, the 
diml nfa hing of the angle of attaok wQI cause die centeF of. 
PSetMtha to aove jetwaid, and this vffl give a stofaflising 
sffSM Undiag to lift tho finiraidliart of the plana On 
tha mm, land, if the saD* of attack to auddonly ia- 
mrnkm haekward autrmmU of the eonter at |tas- 
maurill tntol to right too machine and not aSew it to 
< ta to W i if ito^gaMri'an aigrii.*' 


ilaioh, 1907 (and reprinted in the Setannne Aubhican 
8vm,BiixHT of January 80th, 1909) I dsaoribsd the 
movement of die center of pressure with flve different 
types of ptoaes, and drew most particular attention to 
the Inhereiit longitudinal stability that could be obtained 
by the uae «f the doulde eurratma type (No. IV in my 
artiola) having euncave front and convex rear portion 
(on the under ride). 

In fact, my contec of pressure curves, my lesuUs and 
deductions are praetioslly identiiud to those of Eiffel 
cited above, and obtained patents in the United Htatea, 
Great Britain, Ftaaoe, and Canada on the "type IV" 
surface, on aocoust of its inherent longitudinal stability 

Wblle I do not wish to detract from toe valuable 
results Eiffel has givan us, concerning many mrodynanu- 
oal questions, it to only fair to state that, conoeroing the 
longitudinal stability ef the doubly curved surface, my 
tosults antedated thoas of Eiffel by fuUy five ytuTi, as nan 
be very easily verified by consulting the r^erenoes already 
given. W. R. TuBNBitLL. 

A Pn^oged Skilution of the Compulaory 
Lieense Problem 

To the Editor of the SciXMiric Amkrican. 

A number of writers are expressing their disapproval 
of the compulsory license provision of the patent bill 
now being considered in Washington. 

Could not most of this opposition be appeased if the 
bill were changed to apply to the purchaser of a patent, 
and not to the original inventor? 

In this way any conflict with the Constitution would 
be avoided, and the direct object ot the authors of the bill 
just as certainly resdized. 

The pigeon-holing of patents is not wholly practised 
for reasons of self-preservation or solf-defenso, as some 
would have us believe. 

Unquestionably, a vast amount of lawful and tiene- 
floial competition ia suppressed by this means. 

Chicago, lU. C. W. Eisgnmann 

[We fear that the suggestion, while good in inteutiuu, 
is impracticable The practice of employing dummy 
directors for corporations shows how easy it would lie to 
circumvent any such law as that proposed. The inven- 
tor would simply be used as a tool by his mure powerful 
assignee. — Enirnii.] 

ConMrvinK the Atmoephere 

To the Editor of the SaaNTiric Amkrican 

While toe rapid destruction ot our forests and exhaus- 
tion of our coal supplies are indeed questions ot the utter- 
most seriousness, I ci^ot agree with your correspondent, 
Mr. Thorington Chue (whose letter was publiAed in 
your issue of May ISth) that the "conservation" of our 
atmosphere to a matter to cause us tho least oontern. 

True it is that the wonderful increase in the world’s 
industrial aotivities during the past hundred years, en- 
tailing the burping of enormous and rapidly increasing 
quantities of coal and other furis, results in throwing off 
into our atmosphere vast and constantly increasing quan- 
tities of carbon dioxide, which, if it were not in some way 
removed from the oir, would in time render human life 
upon this earth impossible. But just here to where the 
b^utiful balance of nature comes in; for as we increase 
the burden of carbon dioxide in the atmosphere, we 
stimulate the growth of plant life, whioh absorbs the 
carbon dioxide, "digests" out the carbon, and returns 
the pure oxygen to the air. In other words, the more 
oarbon dioxide there to in the air, the more rapid and 
luxuriant will plant growth become, whioh in turn will 
return more oxygen to the ait. Therefore the only result 
of artificially inereMing the production of carbon dioxide 
is to stimulate (dant growth, and to thus on too whole 
beneficial to the human race. And further than this, it 
to not the slowly growing forest trees that are the most 
efficient purifiers of the atmosphere, but the more rapidly 
growiiv annual jdante upon which wc depend for our food 
supply. 

When your corrospoodeat speaks of the "unoalculated 
miUions" of tons of oxygen whioh ace discarded in slag 
from our biMt furaaeos oa fixed oxygen, be apparently 
fasgets khiri any qxygaq that goes ipto the slag does not 
oome from the atmoiphriw, but from the iron ore itarif, 
where it has alnady “fixed" by nature. Practically 
all our eommiwrial production of iron to from ores which 
are oxMee of iron, containing more fixed oxygen than the 
rosiiltinf riag> Thsrrfoie the rednetioa of suoh ores 
tends ratliM to increase than to deemse the burden of 
oxygan la the ai>- True. It oomas from the funtaea stack 
as cae^ dton^, but only to be eventually freed from 
its aarhAfi by giant Ufa. 

I wnM iwe very much to know upon what informatioa 
yotir oamMitorideiri baeae hie statement that “aviators 
have aoriaed toakplsinable abeenee of available oxygen in 
tjta UININV riitata <ff the atmoephan." The presenoe of 
afi e»Mai af aafbaa dioxide ia the atmosphero could have 
BOtUaf *>teh a oondition, as earboa dioxide to 

bsavisr ari, and aaturally would lie close to toe 
grouad. Ot ooUtae, the amount of oxygen per cubic 
yard deoteaees as we a s s en d, in the anaie pswpcN^n that 


the density of the air decreases, but this is surely not 
“unexpUinable." 

Philadelphia. Pa E J D ( oxk. 

Compromiw Plan for Upbuilding Our Mer- 
chant Marine 

To the Editor of the Bcucnthtic Amekh an . 

Though many views on the subject of the merchant 
marine have been discussed in the Scixntii'ic American, 
there to one which 1 have not seen there, and which 1 
desire to present. 

There seem to bo three weil-definod plans which have 
been advanced as possible methods of solution of this 
great eoonomio question. Those are Aip subsidies, 
preferential duties, and free ships. Each plan has its 
merits and demerits, and our problem is to find, if possi- 
ble, a plan embodying the merits of each system with as 
few as possible of the defects. 

Ship subsidies are distasteful to the Ameiricaii sense 
of justice, and smoc subsidies cannot lie general, they 
must oonstitute more or less of a monopoly. Because of 
this, and because of the opportunity for graft afforded by 
direct government assistance to private enterprise, ship 
subsidies would encounter too much opposition to l>« 
applicable. 

The chief opposition to preferential duties is, that they 
would excite similar duties in other countries; but since 
nearly all governments have some form of public pro- 
tection already, there should be no reason why Amcnoa 
could not do likewise. Another objection is that with 
preferential duties foreign ships would not be able to 
compete with the Americans. This is due to Congress- 
man Bulzer's advocacy of a flve per cent difference in 
duties regardless of difference in cost of transportation. 

For many years our factones have lieen protected by a 
policy of laying such a duty on imported articles that 
tho difference in cost of production at home and abroad 
ia nullified by the tax paid on foreign goods. Under this 
system our faotones ^ve prospered until they are able 
to do without the tariff. If our merchant marine needs 
protection, why not protect it in the same way? It is 
sgreed that for various causes, most of them temporary, 
it costs more to transport goods under the American than 
under a foreign flag This is tiie economic cause which 
has ruined the American merchant manno. To rebuild 
our merchant manno, we must remove this cause. The 
best way to do this is to make the difference in duties 
between goods brought in American and foreign bottems 
suoh that for every commodity and every voyage it will 
juit compensate the difference in cost of transportation. 
This will enable Amenoan vossels to comp«>te with the 
ships of all other nations in voyagos between American 
and foreign ports. 8uoh a system of preferential duties, 
regulated by a board similar to the Tariff Board, would 
place our merchant manue in a position to compete with 
toe world, while yet preserving that healthy competition 
whioh is necessary to any enterprise 

It has been pointed out that with all our shipyards 
working to their full oapsoity, it would lake twenty years 
to construct sufficient vossels to carry our trade Then 
for a few years some of our ships must be built in foreign 
yards or transferred from foreign registry Our problem 
then IS to find the most satisfactory method of admitting 
forrign-biiilt ships to American registry The free-ship 
plan would admit foreign-built vessels owned by Ameri- 
cans to registry without any stipulation os to condition 
and with no fees This would hirce our yards to com- 
pete with tho oldest and most efficient yards of Europe 
at a time when they ore least able Ui stand it. Such a 
method would inevitably lead to the practical annihila- 
tion of our shipbuilding industry Manifestly then free 
ships are impossible- Then Jet us find a method which is 
satisfactory 

It costs less to build a ship abroad than it dues at 
home. This is duo to cheaper labor, cheaper maUnuls, 
and lictter management. If it costs less to build a shiji 
abroad than it does at home, our shipyards cannot com- 
pete on a free and equal basis. Then why nut apply 
those iiune principles of protection which have been so 
suooeaztul in stimulating our manufacturing indusines? 
Why not lay a tax on the American registration of for- 
rlgn-buUt vessels which will just compensate for the 
difference in cost of production at home and abroad '’ 
Under such a system of protection, controlled by the 
■ame board which is suggested to regulate our preferen- 
tial dutlM, our shipyards would be stimulated by health- 
ful competition without lieing forced out of business by 
aa economic factor beyond their control This system 
would automatically cease when the shipyards of America 
cease to need it — when the cost of production at home and 
abroad is equalized 

With toe experience which we have had m jirotecting 
our faotories, it would seem that the application of the 
some priaeiples to our maritime problems should at least 
Moeive careful consideration. Any action which the 
Qoverament takes on this most important subject must 
oome as the echo of the thought of the people, and ve can ' 
have no action until the people have considered the quev- 
tion from oil sides. 

Borgon, N. T. 


W Abnoi.1) Rormer. 




A Mammoth Norwegian Power Plant 


N uUWA^ liiiH tlif iHiikH tif till' coumrlfn 

wlilcli art* 1o luw> Induatrli'M Through- 

ciiit tliH c-(iiiiil i',\ In ovldeiil a fovorlHli umhltluii 

and oiiergj toward la'lng u)) nud doing. Orout now 
fiu'lorloM am Itolng laillt. and Norwa.v'a famouH old 
wator-falla (■Kohm’'i aro bolng huruoMHod f<a' coinuioi- 
chil \iat> liurgoHt and moat luiiKtHlng of all. In thin 
i"onnecllon, arc tlu* outeiitrlHoa which derive their imiw- 
cr from the iilunt at U.lukun’the inimeiiHc industrial 
worka which He hetween Moavnnd aud UltterdulHvand 
In the coiirae of the luat year, hrincl 

lially a( the Initiative of Mr Kyde, gen 

oral dlrwtor, a numlR'i of walor-powei 
ItlantH have Hfirung ti|) In Norwa.v. Among 
Ihcwc arc the |iIuiiIh at T.VNae, liollefoHH. 

VummafoMH. lAenl’oNs. SvuelgfoNH and 
UJukantoHM Theae iilaiitH are to nerve 
electnetechnlcal Hcience mid Industry, and 
the harnesNlng of the waterfalls may he 
Niild to mark a turning laditt In the ecuu- 
oiiilc deieloinnent of the ciaiiitr.i 
The last fhrw of the ahove mentioned 
water-i'owei iilanlH SvaelgfosH. Idenfoss 
atnl lijnkanfoHM, are all hullt exrluslvely 
for the inaiitifucttirlng of saltiieter— Nor- 
wcglati saltiietei. us U is called, lu dis- 
tinction from Chill sHlt|ieter. Chill, us Is 
well known, has hitherto hoeu the only 
t‘onntr,i from which this ahsolutelj iiecea- 
sar.x prodiict could In* ohtalnetl for iigrl- 
cnltnral fertilizing imrisises 

Ilf the flirts’ idants UJukanfosn Is the 1 
largest atid the most liuiiresslve. With 
Its 1 15,tKKI horse-iHiwer, U Is one of the 
world's gieiit ’power plants. Not even j 
the iilants which are located ut Niagara 
have so iHiwerfnl and extensive a ayatem P|| 

When the other plant. Itjukan No. U, is 
etniipleled an addltlomil 125,(KK» horse- 
power will la) olilalned, sti that the [lower 
ntlllzisl here will lie 27t).titi(i horse-power, 
which Is more than half of the combiued 
IMiwer Unit once sntflcctl for all of Nor- 


Telemarken’s Great Industry 

and colleeletl when the snow tluiws in the stwiugtliiui, 
and the waters from the mouutaliw rush down toward 
the vulle.’i in this way the river Maaua, which forms 
the outlet for the waters of Moswater, throughout the 
entire year can be made to Mow along with a velocity 
(S|ual to l.tMIO eiihic feet per second, aud the power 
station In ihln waj is enabled to fnrnlah alwaya the 
same amount of energy to the factory. 

Moswater Is, without exception, the greatest water 
reservoir In IDurojie, and In the entire world It Is ex- 


ul liiisv-folce Old (p\er the val- 

werliisilhg hum. Is 

t eiilitel.f dry. and not a. sound 
wil'd Where the old mythical 
iinioiiH In saga and folklotv. 
mg" down from the side of the 
there Is now to he found a 
goii road running Into and 

to supply iicrmaneut water- 
\ear round, the Moswater situ- 
' niountalns has lioen walled In 
ed lip Not less than 28,2811 
)1( fiH-i cfin here lie kept back 



lines running fkoni naerrolr daju 879 fe^ to ptnfor « 



iqulcnn poww ttSMoa witfc plptfi 


celled only by the mighty Assuan dam over the Nile, 

In Bgypt 

About 6.2 mttefl below Moswater, and 1.9 miles ahove 
the old BjukaafOea, at Skarsfoas, the entrance to the 
power station Skamfoedammen la sltnated. Here com- 
mences the 8-mlle long timiwL One huge All mabes 
downward, with a number of amaller falls augmenting 
It In Its ooume, and the tunnel runs atong the moun- 
tain side slightly leaning Inward, until It winds up lu 
an open haeln about A,610 feet wide and 49.2 feet deep, 
blasted out of the mountain. From this 
the water Is taken and carried through 
ten conduits about 6 feet in diameter, 
down to tlie turbines lu the power station 
called Itjukan Power Plant No, 1 — drop- 
ping in their course about 950 feet iwi*' 
pendlcularly, 

If the machluery lu the power atatlon 
la to be stopiied, the penstocks are cloaed, 
whereby the water Is liberated out over 
the mouutaln-slde. Nearly 1,640 feet ver- 
tically measured, the water faUa down be- 
fore it reacbea the river at the bottom of 
the valley. It is the “new” so-called 
Rjukantues which is thus being artl- 
Oclally created through technical skill 
aud human ingenuity — a full even more 
Impressive than was the old RJukanfoss, 
Prom the isiw-er station the water Is 
once mure led Into the tunnel, situated In 
the mounUin-slde, and carried about ii 
miles downward to the other lamer plant, 
Rjukan Power Plant No. 2. However, as 
lung us RJukan No. 2 is litcomplete, l.he 
water from RJukan No. 1 continues to fall 
328 feet perpendicularly downward to the 
jn, river, at the bottom of the valley. 

Each of the turbines in the power sta- 
tion r^iresents 14,800 horse-power. This 

I is one of the most gigantic water systems 
of Us kind In the world. The turbines are 
oogpled directly to the generators. It Is 
this machinery which furulabes through 
ooudutte to the factory the electrical ear- 
rent which runs them. 

Between the power station attuuted at 
Vemark and the saltpeter factory at Baa- 
helm la about three miles. Above, at the 
stattihi, not much la to lie aeeu of the five 
to six Uunuaud people who have moved 
late tha '^aUey; lor the service neoas- 
eery for the plants is eomparatlv^ly 
sMgaUr-usly about 40 to so men being 
ngiulfed. 

U. however, we foUow the tlev^opnieiit 
downward Into the narrow valley, we neon 
enoounter at a few mjles the new tewit 
called 

, Thh power conduit la the iketory eutebl 
It thM^ the ‘*fan)«oe Jwuee” so-oglilflii . 
.Hare the dieettle fucpacea are kMd|ieilt,/ 
Meeted by . Slrktfaad-ayllA i' 

BM^.dff'^CIiMnan Ta 

. .drrnu ataRtr^ 

- .’Hr laftaroed tote to«to'Wlto gtoto 





U « W B|wd to tlM oompanr'B boge warefaoww and Mblp- (uciUtlea and < 


^ 'OWdh . \!d»» volot, M^Utad, down by SkienaalTOB. When in 
^ OOrtWriO tli»-'‘«imne of a ftsw years — bh It in reasonable to pre- 


nt, frelglit, iHbor couditlous, tuxes to 




I only o< a ened) the sea-golnc ships « 


Skleu, Motoddeu, is wi< 
11 be able to go straight u 


state and community, et(‘. Ttieso very often are just 
us Important as the tirst. It Is. therefore, of vital lui 
portanoe that the country should eiidetivor to create 
for Its new Industries tlmt are trying to get h i»ei' 


to Notoddan, and It will, without a doubt, not be long mnuent foothold there, ns kimmI hik 



OgMIky ftros tto baalc principle for in Norway are to be found many dormant natural the people who 
tWa, Ot salt- riches, which, however, hitherto have been considered prises. Identify! 

pe<i|»||lfr|fW|l% ,:.||t''l|ip(^ W nmw^ntiwe saltpeter, a too poor or of too small a yield to be able to take utJ this Is done, wll 

hli WJBM. . tw- pin: 

tthertted frdm . by 

hiuriUMd jOeattgit^ ttnat be 

cop^ tiMl to a protonjM 

..pNswMi bafora being otmvexted 

ttltes place In the mov- 
UutmS^:^:W mm nnt eervled 

tturonl^ itjhe‘#MiMaHta hod Itoilera. The 
Steanli wweb vmiltff Is .prbdtwed Is again 
tttilliMd af uotlTe i^wer ler popipa toco- 
mottmee, etc., and for the further mami- 
factntlng of the product. The most Impos- 
ing feature In the entlte manufacturing 
proosea ts, however, the great absorption 
towers, In which the gases are converleil 
through water Into nitric add. These 
colossal towers are built of granite, they 
are ten-oomeved, about twenty-three feet 
across and over sixty-six feet high. With- 
in the tower, which has a floor area of 
TStSOO square feet and a height of abont 
ninety feet, stand no less than 82 hug^ I 
granite towers, betddes many additional 
Inm towers and machines. The tower 

rrrLr«„'»,.r«T«'ss - 

tlanlt, could be placed within It «vo 

The saltpeter ts manufactured by a «»f 

process through which the nitric add Is hall 

led over limestone, which in this way Is the 

decomposed. The decomposition Is there 
after saturated with live steam from the 
above-mentioned coolers, until the com- 
plete mass becomes a solid, which tbero- 
upon Is powdered and packed into bar- 
rels ready for shipment 

The ttietory has its own medtanlcM' 
workshop, and, ot course, a barrel fac- 
tory, which last named can produce ut>- 
ward ot 6,000 barrels in 24 boura 

On the other side of the river lies the 
town of Haabelm Itself. It has about 
3,000 Inhabitants, and will, presumably. 

In the course of a few years, when the 
other great plant RJukan No. 2, has been 
completed, grow to more than twice Its 
present number of InhabltauU. Thu com- 
pany has Invested heavily In the town, 
modernialnx it In every resited, and It 
makes throughout a solid and comfortable 
Impressloiu The houses are for one, two, 
and four families. Of lute "Own Home” 
h<>uses have been also built for which the 
comiiauy supplies easy loans to its work- 
men, engineers, etc. Water pipes are in- 
stalled throughout lu the new houses, also 
laundry and modem water closets. In 
the same way modem streets and rviads 
have been built with uihto-dute sewers, 
etc. Blectrlc light Is, of coarse, iustalled 
everywhere. 

On the some side as the factory, jdst 
liclow U, lies Saahelm railroad station. 

ITor shipment of goods to and from the 
factory the company has built its own 
electric standard gage railroad, all the 
way from Notodden and up to the ferry 
connection, Rqllo ferry, so called, over the 
beanttful Xlnnlsike, Itie railroad 

ears are transported aorom directly on 
tbe torry. The railroad ia 28.6 nllM hmg, | 
ahd ilui tony txmnectkni .over Tlhn Lake 
Is abnut 22 miles. The Tina Lolft is and 

luted by a dam called Ttnnoadammen Tuweia for ol um l Hl u m cablas. thru 

The Turn Hiver is damoMd op Ouengh port 

.thf mognlflcmit flvaelgft^ making a large sheet of the eompatltlnn with those of s tdmllar nature In other and ImpresNivc m 
water, WhM now is oaildd Kloumaanaj Lake. Here countitaa. TfaroUidi the devtiopment of electro-tecb- The seal and I 


letn laffl^raWly. By before alt the other waterfalls In Telemarken are tlon and slinllur accummudatluiis 

two okmenta nitric barneesed for Indnatrlal use as welL conditions us possible Hegiird i 

> bule' principle for In Norway are to be found many dormant natural the people who make their 
tMe, ot salt- riches, which, however, hitherto have been coneidered prises, ldentif.rlng theuisel 

(antuoe saltpeter, a too poor or of too small u yield to be able to take up this Is done, without h doi 


Tuweie for olumlHlum cables. 


without M donlil, Is-fore long the great 
plants lu VestfjortlsMlaleii will be followed 
by others of etiunl iiiugiiituUe nod ns Itn 
IsirtHiit for the coiintr} 

Academic Freedom in the 
Orient 

I N Wonderful eontrust with our most 
dlsllugulshed seats of education, Ml 
AsUar, the celebrated university of Cairo 
the greatest and oldest high school of the 
Mohammedan world, recently pasaed the 
thousandth year of Its oxlsfence. Hut un- 
like oiir nulversltles, of which the sys- 
tematic monngt'menl is olw'ujs a brilliant 
phase of their progress, this edncutbmal 
focus of the Orient Is also a remarkable 
example of a reullv unrestricted, perfect 
ucademlc frisidum. .Vll tribes, peoples 
and races are foprisututed In tbu body of 
students embrntssl bj the university, the 
immlsT of the last never Itelug the same, 
but fluctuating between fl.OtX) and U.OOO. 
This extraordinary alma muUn, it must 
be said, cun awaken and retain the affec- 
tion anil loyally of students with greater 
ease than any other university, fur lu 
very numerous lusts nces the object of the 
avowed disciples of Iter jiartlcular cycle 
of sciences who outer the couseemted 
hulls ot El Asshar Is not merely to attend 
the lectures, their residence and work be- 
tween the walls of the university being 
really a portrayal of their whole lives. 
EVeu the barbers have it iteriiwneut sta- 
tion In the great vestibule, so tlmt Ihes*, 
s|ss:liil stmleiits do not uetsl to leave the 
uiilverslt} In any event. 

The hen 1 1 of the iusUtullou Is the great 
Court which is splendidly paved I'puu it 
scores of little doors ojien and loggias and 
bulusirades In grent numlHU- iibouud As 
un urchltectunil enllty It Is a pleturesi|ue 
oriental musteriniss' Those sliidents who 
with least case cun pity for a smsll cell In 
the university Incur no exiiense for the 
si»uces on which they sleett under the 
roofs of I he great oism sochil Imll. There 
In no fee foi inatriciilatlou, and thurc Is 
no obligation to pusN tiny e.vumlna 
tlon. rnsubjis'ttsl lo lesls and oinli 
ting liny sti 


chore go forth from ICI Aahar oriiiors 
lawyers, r’hyslclnns and [siets, many ii 
itiuii among theui having liveil for decades 
within the prts?lncls of this alma matei 
The teachers und jnofessors rwelve no 
salary or oilier strict (snniiensatlon , Uie.v 
live on the voliinUiry dole and preseiils of 
their puplK, on the meager price of pri 
vatc Instruction, and on the fis*s tlie.\ re- 
ci'lve for copjlng old books and manu- 
scripts There Is no faculty that calls the 
professors, no authority that nptsilnts 
them, every pupil of the unlversltj can 
establish himself after u few years of 
stud.\ indeisnideutly us a teacher In the 
hulls of El Aselmr, Irngln to U>cturo and 
lo teach the truth ns he knows It or ls>- 
lleves he knows It Ami under such iip- 
imrenl laxity of udmlulstrallon the greiii 
unlversltj eontlnnes an ox-lsteiice that Is 
by no moans prwiirlous In the opinion 
of its staunch friends, of Its lieiieflcbirles 
and of the young men wlio are waiting to 
throng to Us hulls. Us iiiilhoilty mid iin 
porlanco are more obvious mid brillliiei 


Wtttor, WbM now k onlkS Kloamuuuj Laks. B«l« countitag. Tlironi^ the devtiopment of electro-tecb- The seal and lojully of the slut 

Hm, , dCbeett;^ under the daw* , t^ep down at the oM nioai utdenn of tatter yeara, the cheap motive power Ing it at freiiuent and Irregular li 

hottohi, the larllllh tiva^OM power atatton, - which -tito watotfolls ot Norway have gupplled, will [larable, and are the source of a In 

uel^ tta dh^NIO huinwspower in a eolebaal powev con-, undohhte^ enable her In many directions to take np nees and inofesslou. of such strii 


Mettdili tta dh^NIO hwnwspower in a eolebaal pownv coo-, undohhto^ enable her in many directions to take np ness and inofesslo 
dihh ^ Motodden. Thin plant la eoMparattyely the the eotavettUdd with the old induatrial oountrlea. One keenne^ and isrsi 


I. tJto wotld of ito kind, On the read 1 


inuah howe<ifdt..iiot loae eight of the fact, as U oft;en 


beroeiiewar la bNnght Cront .Istanfoae alone the 


I eonAnlt end eanied by 


4hwa tq tlN) nf Noto(KhSn» ettwre aalt- went of a country ; otner larrora n 


aad deeiaing part in the tnduetrlal develop- auce with the sheer i 


ness and iirofesslou. of such strangeness, iirodlglotis 
keenne^ and isrslstency as must asiound the occi 
dental student who may be ipilte uiifamlllnr with orlon 
tal cuatouis and w'ho Is graduated only in strict accord- 


itduuus curriculum, atid Is, therefor 


',||l^)|jh^aif^ 'iuani^^ At Netoddbu the pcodnet with to the hnat anaiysla, among wnicn are shipping evenly eiiiflpited for frank c 


Henri Poincare 

The Passing of a Great Mathematician and Phiiosopher 



I atte ot 11 1h not tliat that cpiituo" wir- 

luiaaed all others In the uiattiiltude of Its dlwoverles, 
but that HClentiflc results and scleutlflc niethodH were 
then, for the llrst time, hrouKht home to the mitMU of 
the iteople. The tteneral Interest taken lu the th»or,v of 
evolution, consoqueut on the jmhllcatlou of the “OfIkIu 
ot Npecles," extended to other hrauehes of scteuce. Orie 
ttreat cause which contributed to tlie Keueral spreatl 
of Ncleiittflc Ideas at that time was ttie part taken b.\ 
some of the foremoat scleiiUflc men lu preaeuttng their 
reeulta in a form devoid of technicalities, and In auch 
a way ua to be readily uiiderstood h.r the average man. 
Since that day we have had Ituiumerahle popular ex- 
|M>sltlun8 of every braneb of science. Indeetl. the writ- 
ing of tMptilar Hoeounts of sclentifle dlseovorlee bus 
almost taken rank as a distinct profession. Sueli writ- 
ers usually eonflne their efforts to explululug recent 
jtosltlve discoveries. But of late years something 
far mure interesting than any Isolated discox- 
ery, howevet eonderful. has taken place We 
are In the mldsl of a general criticism of scieu- 
tlllc procwlnre, and of the value of selentitlc re- 
aults. Tlie scientist inis grown uneasy He Is 
no lunger sure of tlie very foundations on which 
the whole Mist suiierstruetiire of modern science 
Is erected. To present these Inlrleate (jnestlunH, 
thes<> HUlitle and far-reaching issues, In a form 
which renders them readily nnderslisKl of the 
ii\erage man, reijulres the hand of a master 

ill the domain of uiathematlcs and physics, at 
aii,\ rate, the master aiiiK^ared. In the late H 
Boln«tr4 we had a genius of the first order, a 
lUHii whose a<xs)ui]iltshmentH in his chosen 
st>b«re earned lilin a I'oremosl place among his 
contemiiornries. By many cnmiieteut authori- 
ties be was considered to Imve been the great- 
est uuttbemntlclan of otir day it would 1 h< 
iinisiMslhle In the simee at our disposal to give 
an udetiiiuie account of PolucarO's work lit 
inathemaltcs, mu the mat leal iihyslcs, and dyuu- 
uiical ustroiioiuy. We here wish to call atleii- 
tion to ills three iKtuks. "The Value of Science," 
"Science and tlyputhesis,” ninl "Science anil 
Method." 

Tbeee works are. in a large ineasure. critical 
rather than exiiusilory. 'I'hey conluln the pro- 
found reliectlons of their dlstiiignlshetl author 
on (luesUons of the first liupoi'laiice, and yet are 
written with such clearness iiiiil cinirm of style 
that tliey may lie read with pleasttre and pruilt 
by any ordinary thliikliig man. 

Take, for itislunce. miithematles. the most lui- 
isjccuhle of tile scieuces l’ulncnrf< sees that its 
\er.v existence appears paradoxical We start 
from deilnltluns and axioius, and deduce cuuse- 
tiueuces which are uhsidutely necessary results 
of our premises. We lutriKliice no fresli facts 
We make no ap|a>ul (o exiM'rltueni lion (hen 
can we disctiver new trullis? It would seem that 
all luatlieinutical reusonliig must reduce to a 
gigantic tautology, nnd that all the luatheintiti 
^al tlu'orems which till so many imposing works are 
diuply various ways of sa.riiig (liui .1 is .1 

I'olncuWt unulyiHiH this iiaradov and shows that the 
tery essence of mathematical reasoning, and that which 
lioiie makes It valuable. Is the jirlnclple of mathemutl- 
.■al liiduclloti. This great prluclide uttlrms that If a 
^heorem is true of the iiiiinlan X, and if we <miu tm- 
her asserl that, lielng true for the number «. it Is true 
for II + 1. when we imve proved that the theorem is 

I rue for all integer iimnlKM's Tills principle is, in one 
way, a kind of short ciil It enables us to dispense 
rtifh the labor of verifying the theorem for ever.v jiar- 
leular case, and is the fiindaiiientul ehuracleiistic of 
mathemutlcul leMsonliig It alone unikes generallaa- 
loti istsslble 

Again, we all know what great changes have occurred 

II our way of looking al (he fnndameiiral concepts of 
geometry. Since Isibachiw ski and Uieniann liave shown 
If. that It Is jKisslItle to fonstruct (lerfectly logical and 
•onslsteid geonietiies tiiilte unlike Euclid’s, tlie upes- 
iun has arisen in some mIndK. which geometry Is true? 
h'or instance, according to Ktielld s geometr.v the three 
nierlor angles of it triangle are together tsiual to two 
right angles; according to lyohachevskl th|(y are less 
ihuu two right angles, and according to Riomann they 
tre greater than two right angles, and these differences 
increase with the area of the triangle. Suppose then 
we effect some astronomical meaauretnents by meaeur- 
,ng the angles of the very large triangle formed by the 


By J. W. N. SulKvjin 

lUameter of the earth’s orbit and the lines joining Its 
extreme points to a fixed star. If w« make onr eseas- 
uremeiits with aufllcieut accuracy. It would seem that 
we should be in a poattiou to answer the gueotlou, 
which geometry ia true? Poinoar# ehowa iw that this 
is not the case. In making our measurements we have 
implicitly assumed that light ia propagated lu straight 
lines. If we found that the sum of our. meamired 
angles was not eqnkl to two right angles, we ahonid 
not change our geometry, «re tihouid ffonolnit' 

that Uuht it Moi propagated ia perfeetlp ttraigM Ntiet. 

should do this liecause it vdi&i be more roaveafeat. 
This is the key-note to FolncarA’s treatment of this sub- 
ject. It is mooninglM^ to talk about the truth of 
geometric theorema It is aa moanlnglesB as to talk 
ntiout the truth ot the metric ayatem. The theorems 
are ueceasary couaequenoea of the preliminary hypo- 
theses, and these bypothesea are orMfrarg. We hare 
selected those we have In preference to otbm becauae 



HENRI POINCARE 

they most neatly and moat simply accord with the ob- 
served facts relating to solid Iwdles and are. there- 
fore, the most couveuleui 

We have not space here to give au acctauit of I'ldu- 
carfi’s profound remarks on the subjects of space and 
time, those old bugbears of metaiihyslcs, Hnflice it to 
say that he treats all such qnestlons with iiiirtvdled 
Insight and shlilty. On the subject-niatittr of physics ‘ 
proiMtr his views are eqaall,v striking and original. He 
IHilnU out that lu the accepted theory of matter, the 
electron thedry. Newton's third law. aesertlug the 
ijnulity of action and reaction, doea not hold nnleiM we 
iissume n reaction on the ether which glvea the neoee- 
sary comjieinsitton. This fact la of fundamental Im- 
(lortniico. On anal,vxltig ear concept of energy, one of 
the most Imitortant cniicepts in the whole nuigCrOf 
l)h.vslCK, lie succeeds in showing that except in a few 
cpmiwra lively simple cases It is very bard to define, 
and that a general definition simply reduces to saying 
that lu any physical phenomenon there is something 
e hlch remains constant. This notion of energy, in fact, 
ls>loi)gs to II class of hypotbetws which are dlstluguhdted 
l).^ the fact ttot they con never be contradicted ’by 
experiment 'riieu there are two classok of hypotbasea 
lo edeuce — tboee which may he sulnnltted to the tggf 
of experiment and Judged tty thetr bebavtor under 
teet, and thoee which seifve ua aa general contnfiUag 
prlnelitlee, but. which are outaide the range of eatpert* 
Ihent. Potneart tllnatrataa thla dMferenoe very cloarly, 


and au IntereoRfig example, tahfni *tm‘ MeUeggy hga 
been given by prof. Royee tii h$i Uatieiut^oh |(» 
Amertcau tranalatlon of M la CMMjnge,” 

This extremdy inadeqnate sketch df the aubJM 
ter of Polttoarfi'a iiopular mepoattienw will, we hope, ifi* 
duce the reader to make the actiuginwiiee Of th^ vd> 
limes mmttlimed. He will find biiUitolf amply yekM^ 
for his taottble. 

Like rngny other great men, Poitiiiearfi maulfeeted bJa 
extraordinary powers at a teW blllljr H* was 
bom ill Nancy in ISM, the son of a Iheoch tfkyglieias. 
As a boy he was rather delicate, kfid'dieiaclined Mr liia 
society of other boys of his age.. He aecom to hairo 
been a vary engaging child and w(aid«>fally intelligent. 
He was trained first as au engineer, and reeelvad Ua 
doctorate in mathematics at the age of twenty^fiv*. 
But he had very early given proof of his extraordinary 
luattMMnatlcal powen. It la related that be never took 
notes of the lectures which be attended, nor tUd he 
ever read (he coides of the lectunM which ware 
diatrltMited among the students, tie aimply 
made a mental note of the results given by the 
profeeaor, and when called upon, could always 
supply a iwoof of his own. Like many other 
people who are In the hnbll of indulging in in- 
tense mautal concentration, lio did very iieeuttar 
things. He was very fond uf walking while 
1‘Uguged ill tltiiiklug out Ills protilems, and bad 
u habit of "fiddling" with soiuethlng In his hand. 
Tills was so well known ut the college where 
lie was a student that the iirufeasor gave him 
M Imueh of keys lo carry as he imced the corri- 
tiors in meditutiuu. (hi one occaslou be was 
discovered on one of the prlitcipal streets of 
Paris carrying a large new wicker-work baaket 
in his hand. He suddenly became alive to the 
fact, and retriiotug his steps, found that he had 
uncouscUiiisIy purloined tlie basket from » store 
be bad iiasaed some time iweviously. It is also 
related that bo was once found packing his 
trunk with the lied-liueu of the house where he 
was a guest under the tinpressioii that he w'Os 
imckiiig his handkerchiefs. The blatorles of 
other great luatbeiuatlciaus, such as Oauas aug 
Isigruuge, show that Intense mental conoeutrti- 
ttun is often uccnaiiiauicd by this peculiar atgte 
uf oblivion to tlie external world. In fact, at 
times, as in the case uf Hlr Isaac Newton, it has 
given rise to temporary suspicious regarding 
their saiiit}. PolucarC was u w’dl-known figure 
lu Parisian society, and was by no means the 
rgiired matbemntlcnl recluse of popular Imagtiui- 
tioii. He was a meiulier of the French Academ) 
of Literature, an exlraordluary lioiiur for n 
scientific man, and a member of a great number 
of scluiitlttc societies In various countries. HW 
published works embrace nearly every branch 
of pure and applied mathematics. His work lit 
dynamical astronomy is of great value. Among 
other things, he has made coutrlbutlons to the 
Mmous problem of three bodies which are uf 
the first tmiKUtance. In general funcHoii theory 
he lots created a new type of functions. Together with 
Klein he lots apidied s<ime of the concepts of the nea 
geometries to the lutegratlon of linear differential equa- 
tions, and he has greatly helped to develop the branch 
uf mathematics known its Analysis Bltus. 

It Is of the greatcfit interest to know the way in 
which the mind of a great man works. On thla point 
I'oincarf has given us some most tllumtnatlng luforma* 
tiot). There atdiear to be throe stages lu the solution 
ot a problem: first, u tierlod of intense mental effort. 
iwtMity Onsuccei^ul : secondly, u Complete mental teal 
ftom that istitfintlar problem; and thirdly, a sudden 
teralattou of the sotntlou, followed tty a period pt eoa- 
•WhMM effort, trying to find the proofs ot the answer 
revealed. We say ooMsetous effort, because Boincfirfi 
himsetf bgileves that the period of apparent mental rest 
is In reality a i*«r}od of Intense activity, the activity 
of the eubeonscious self. 

. The first period of Inteiuw mefifal activity eemna 
analogous to setting a nuiuttar of things in motkm, 
which then proceed to form comMuatlons among tbsm- 
selves. Tbs question why the correct cctnbliiatioo, sad 
Hi. other, is presented to the ootuWtotM mind, does ntdr 
permit ot any vafy satisfactory atistref. But It tt ilg^ 
nlficant iRat the right oomtttaarion Is tha oaa 
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Hurryinjj Nature 


A New Methocl bf Which Trees That Fruited in Eight ^'ears are Made to Bear in Two 

By Willmm Atherton Du Puv 


A MiaTHOD of hurrying trecm to their ]ieri(M] of fniii 
lug ha* been dlttcovered at the Ooverumcni hot- 
houwM at Washington. There the lueii who Juggle with 
living plants and make them do thliigN of which nuture 
never dreamed, have reoentl,v succeeded lii diverting the 
vigor of trees that were large and strong, sending their 
sap coursing through the veins of spindling seedlings 
and thereby csuhmI those setslllngs to do In two years 
what ordinarily would hare taken eight 
Taka fur example the finger lime of Australia This 
Is an exceedingly rare plant. Three years ago It hud 
not a representative In America. About that time some- 
body Sent three seeds of the finger Itme to the Itepart 
uent of Agriculture. These were planted Immediately 
ttud all grew. Being the seedlings were of the lemon 
fkmlly the sdenUfle growers knew that It would require 
eight years for the finger lime to come luto bearing 
under ncwmal conditions. Bight years Is a lung time 
to wait in an eximrlment. 

At Just this iwrlod the new method of diverting the 
vigor of other trees Into a seedling was In the course 
of being established. The process is known as "Inarch 
lug." Une of the finger lime seedlings whs Inarched 
utmn a vigorous two-year-old lemon tree. All Uie 
strength of that tree was diverted Into the slender 
shoot. In two years It had ripened Its fruit and the 
sdeiitlsts were able to Judge of Us quality. Furthei’. 
they were supplied with additional seed with which to 
start new generations of plants. 

This shortening of the fruiting time of plants Is of 
luestlmahle value to the 
scientific developer o f 
fruits. The brewing of 
fruits Is one of the must 
fssduatlng of the modem 
sdeiMNW, and the results 
that are Just now being 
obtained read like the r«> 
mancea of conjurers. The 
greatest stumbling block in 
the way of the working 
out of these aUMlern mlr- 
fttfies has been the length 
of tbne required in pro- 


weeks. It Is H weak Utile plant of hut four or six 
leaves Nuture has stipulated timl many ymrs must 
liuHs before it comes to maturity, blossoms and bears 
fruit Under the inarch process this stripling Is tiiken 
up with a ball of earth about its roots suttlclpnl to 
uiiilutali) Its life for a few weeks TIm* whole Is irutm- 
ferred to a staiw'srt vigoroiw tree of « kindred sins'les 
This tree may Is* two or three years old. Us roots 
are de«|i. It la somtlying sustenance fur a top that 
is a huuditd tltnea as large ns the seedling. 

This Is known as the nurse tree. The outer bark Is 
scraped from the side of the nurse tree a fisH alstve 
the ground. The outer bork is llkew'lse scraisid from 
the seedling. The two wimnds are Umnd together 
with soft cloth bonds. Tlie ball of dirt on the root 
of (he seedling Is bound to the side of tlie nurse tree 
111 two or three weeks the idauts have grown together 
The dirt from the roots of the seedling may be removed. 
It Is now drawing Its vigor from the nurse tree. Bven- 
tniilly Its roots are cut olT smoothly tielow the )m) 1 uI of 
union The nurse tree has taken the little orpbtin plum 
unto Itself 

But this tu not the end. After the union is thor 
oughly established the i>laut Juggler cuts the lop off 
the great vigorous nurse tree. Then Is ull the iiourLsh- 
ment that was going Into Us top dlverteil to the single 
small stem Then do Its roots which bare been estab- 
llslitiig thetumdves deep in the soil for years send theli 
>iUor Into the siniill seeilllng The result Is such grow'th 
IIS nainre never knew The twig hits such an iihuiiil- 


tloiui «f a given plant It 
has oflnn happened thkt a 
sd^lllisl; bM died before be 


But hW Hic la to be 
ettt to ‘oaa fourth, and the 
pt^hQuias am tbtit re- 
wfifo, trSU hn, tn th« «om- 
ip Irntfon, atumiilfod 
A,|thl^Md;'foWl. 

aoqqm- 



A With to ffiB a^ 
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AastraitaB finger Haw, tbs first of tta kind evsr grown in 
AaMTiaa, WM hocHad to fHdtfait p IMMB of tlM inarch. 


ance of nuurlshuieiit that it venis sonu* of It In fruit- 
ing Is'fore its time. And this eurl,^ fruit is strong anil 
vigorous, showing the utmost possibilities of the tree 
There are scores of exiierlraeuts which the Iiuiiart- 
ment of Agriculture has hud under way for mun> 
years, that have been worked through the slow <>}cle 
of generations of plnnls. but uiiiv now lie hurried by 
means of the new method There Is the cltrange, for 
Instanw The cltrange Is a hybrid frull It was ob- 
tained through that seientlflc (le\elopiiieii( In irult 
breeding that bus lieen going on for I he Iasi decade and 
W’hlch has ns Its basis the croHH-fertll|y,Htlou of klndrisl 
fruits 

The orange, the grii|s>frult, the lemon, the tangerine, 
even that onmmenlal plant known ns the mock orange 
or Jniiauese orange, all belong (o the same lainlly 
Their relulliai Is so close that they may tie cross bred 
Plants naiy be cross brwl by shaking the pollen from 
the flower of one lido that of the other The proct>ss 
In nature Is hroughl nbout by Iss«h carrying the ]iollen 
from one flower to the other .So the scientist, wIsIiIuk 
to eross eertiiln varieties, prevents the fertilisation of 
the flowers by the bees by putting paiier hugs over the 
given blossoms Then when the time Is rljie for the 
experiment, he renaoes the bags, shakes the poUeii 
from tbo flowers of the one plant Into those of the other 
and puts back the puia>r bags The seeds that result 
from the fruit from these flowers will he a cross he- 
tw'een the two {ilaiits iiswl in the exis*rlnient They 
may be planted and the hybrid fruit grown. This is 
just what has lieeii done 
between the ordinary 
orange and the mock 
orange The mock orange 
Is 11 cold resistant plant. 
It will grow us far north 
us New VTork The great 
difllenlly with (he oranges 
and citrous fruits in gen- 
eral ts that they cun grow 
only In eouiiminllles not 
visited by flosl .So the 
scientists hine sought to 
cross the cold ri‘slsiuiii 
hraiich of the uriiuge I’lmi- 
il.v with the liriiiicli ilmi 
prodmvs the ls*sl fniil and 
thus se<-nif H plant that 
will iirislucc a good fruit 
and will also grow In a 
Cold cHumte. 

Now a hybrid seed so 
obtalneil roipilres, undei 
the methods of unaided 
nuture, t h e accustomed 
eight years to bear frull. 
A Walt of that length of 
lime U ueeesaary before 
the experimenter knows 
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Preventing Collisions at Sea 

A Mechanical Application of the Bat’s Sixth Sense 

By "Sir Hiram Maxim 


^HK HTeok of the "Titanio” was a Hovero 
^ and immful Hhock to uh all, many of 
U8 loMt friondK and acquainUnwa by this 
dreadful oata^trophe. I asked myself; 
“Has atueiioe reached the end of its tether? 
Ts there no po'isihle means of avoiding suoh 
a deplorable loss of life and property? 
Thousanda of slups have been lost by run- 
ning ashore in a fog, hundreds by collisions 
wth other ships or with icebergs, nearly 
all resulting in great loss of life and prop- 
erty " 

At the end of four hours it oouurrud to 
me that ships could he provided with what 
might be appropriately called a sixth 
sense, that would detect large objects ii 
their iinniediate \ icmity without the aid of 
ti aoarchlighi 

Mueh has been said, first and last, by the 
unscieutifle of the advantages of a search- 
light Collisions as a rule take place in a 
fog, and a searchlight is worse than usi 
even m a light haze, bivcause it illuminates 
the haze, making all objects beyond abso- 
lutely invisible 

Some have even suggested that a steam 
whistle or siren might be employed that 
would periodically give off an extremely 
jsiwerful sound, that is, a veritable blast, 
an eur-piereiug shriek, and then one is sup- 
posed to listen for an echo, it being assumed 
that if any objeet should be near, a small 
jKirlion of the sound would be reflected 
hack to the slup, but this plan when tried 
proved an absolute failiin\ The very 
powerful blast given off by the instrument 
is extremely painful to the ears and renders 
them incapable of hearing the vety feeble 
echo which is supposed to occur only a few 
sei-onds later. Moreover, sirens -or steam 
wliisties of great jmwiT are extremely ob- 
leetioriable on board passenger ships, they 
annoy the passengers and render sleep im- 
possible. it is, therefore, only too evident 
that nothing in the way of a hght or noi«' 
produniiig apparatus could be of any us«‘ 
w liatsoever 

Kxpenmenters are fully agreed that the] 
bat jKissesses what might very properly be 
called a sixth sense, and that it is able to 
pursue and capture small inaeote in the 
dark under conditions in which eyes would j 


Thu arttcU u abttracled from a volume juMiehed by Caettll db Company, 
Lid. For lack of space it hoe been tmpoaeibU to prevent in full the author'e t'ngenieiM 
argutnenle for tupponng that a bat really can project vibration* and guide h%m*elf 
by their refleclmu from surrcuadtno object* wn^ eondiCtont that render the vee of 
the eye* impossible. Moreover, tee thoidd like to tee the argument* made vubttan- 
tialed by experiment* conducted by tome competent modem bioloytet. Sir Hiram’s 
apparatus, houmer, i* based on sound mechanical and phyeioal principles and needs 
no biological analogue to convince one that tt u eound. The reader is referred to Sir 
Hiram' e hook for a complete description of the instruments described and of tkmr opera- 
tion. We ran gwe here only the barest outline . — Euitor. 



4 — Sldo elevation of the completa apparatus Tho trumpet can be tamed in anjr direetlOB, 
Kor abort-dletanoe work a imalier, bell-montbed tnunpet la ampkoSNl. 
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be of little or no vn. It is a very ourioua 
faet that, notwithatanding that ^ oi|mi 
of the sixth senae is the moat eonapionoua 
organ poaaeaaed by the bat, none of our 
aoientifio men have disoovered it. It was 
evidently loo apparent to be oboerved^ asid 
reminds one of Christian in "Pilgrim's 
Progress" who waa digging in the muok for 
a orown when the crown in queation waa 
direotly over his head and very ebnapiou- 
oua. In Dutny eaaea, the organ thahgivea 
the bat the aixth tense is spread all over its 
face. In the vampire bat the organ is on 
the tip of the noae; it staada up in the air, 
and ia called the "shield," but in moat of 
the amalJ bata that catch inaeots on the 
wing, we find two little learea, not unlike 
the winga of the inaeot that it pursuea, 
standing up just in front of the ears. Others 
have the eeniitive spots located on other 
parts of the face. 

Let us see now what takes place, and 
what it is that enables the bat to fly about 
through all manner of obstructions without 
touching anything, after the manner of a 
swallow. What enables it to punue a fly 
or a beetle in a degree of darkneM which 
renders eyes nseless? 

In the hats that feed on swiftly flying 
iaeeots, we find that this small organ is 
about the shape and sioe of dio wing of the 
insect on whi^ it feeds. The beat of tb« 
ineeet's winge ie ooramnnicated to t^ 
on»n and endbkw- the bat to follow the 
insect and seise it without seeing it. TUs 
is vary stmple and easily understand ba> 
e the iaseet itaflf produees oratpijn 
oitawmaheria vibratioas to which the htda 
laavac in front of the hat's ear r*woad« hat 
I we ccoM to iiMiiiimata tUagp tlUit 
fliVs nS no vibtatiOns of thamselm 
doaethehatlaiowiof (fwirptesencar Bn* 
is it ahte to jttdga of thair nharacter? 

It has ahUndy bean dhoam tint the 
nf -ijM bat aoa ettMiu^ sandtiv* ^ 
whO.faovtdad with.aarvas, 'and the aai«W'>;, 
tin^ nf tha vvhma-iMtiias <m the 
.anoMa, nH 'dteaa 'an intinwialr' ' 
IniMiMNitth oaeaiMkillitri anil atan^irl.. 

«f «a hat. ' "Whan a 
W'^4Hlua»dllt^1>baiari^fMaij 
iuaiit amfas tot 








SM^caictcan 


' i^md iMit it]w'll|M*tioiui or iininilNi| 
tOitkoiKlwofllvvd by ' 
form • pMt of 
' ’rue «KtnOn«)y ddi>; 
wMon of tbo^’i winca. toRothw 
!«%0 (UmpHivatihM of itw oi«mi of the 

t« IW by tiM loom of 
(be miimU^ out Mid the reoedviiw of th« 
WftVwi. boMOM it tftkes wme time, tome 
Almsttoaiol port at a. Moond, for * wove to 
tmv^ fnm (ho bot’i vings to (he objeot 
•ad letHm to the bet’s feoe. 

We )cbow (het tbli ia the meohetiiam thet 
gives to Uie bet whet 1» pmotloeUy e sixth 
Mue. W* know it must be true beoeuM 
L( oMlwOt be otherwise. Thet the bet poa- 
fMset t^da power ia oompletely beyond die* 
pOte, gi^ this is the only way thet it oen be 
aOooiptiliahed. Bat ed beta do not posseaa 
this upgen: the (Tnit-eeting bats thet do 
not lb’' eb^ in total derkness have large 
eyee Mid never poeaeM this organ, although 
in aoine eesea we find the rudimentary re- 
mains of (he organ whioh they have in- 
herited from their early anoestors, the aune 
as we haw inherited the Darwin tip. 

The energy employed by the bat is oer- 
talnly not more than one-thousandth part 
(d a horse^wor, but it serves the bat's 
puipose perfeotly well * 

Suptioae) now, that we oonstruct an 
apparatos that will produce atmospherio 
vi^tions of about the same frequency as 
those produeed by the bat, but instead of 
utinS the infinitesimal amount qf energy 


[in xetpenoe to tae wavas of riie eoho. 
end its vibrations are made to open and 
riose oertain riaotnoal oisouits whioh ring 
• sseiss <w ueiw os vanous sites. If, for 
example, taa objeot is very small or at 
a very great distanoe from the ship, a 
very email bell rings, while a large object 
at a distanoe at two miles would ring 
a larger bell, and a very large objeot a 
stilly larger bell. This Miparatus gives ao 
audible notiee if anything is ahead of (ha 
I ship. 

The other apparatus is simiiar, but in- 
stead of ringing a bell it produces a dia- 
gnun of the diatutbaaoei in the idr— that 
[is, when there is no noise exeept that due 
to the aotion of (ba ribip or the sea waves, 
a wary line is produoed; but whenever 
the vibrations sent out by the vibrator 
strike an object aid rptum, the wavy line 
on the paper beooouN very muoh increased 
in amplitude so as to be easdy observed, 
and the distanoe (hat the objeot is from 
the ship oan be measured by the length 
of the paper strip between the giving off 
of the vibrations and the reoeivisg of the 
echo: therefore, the distance can be deter- 
mined with a oonaiderable degree of nioety, 
and the size of the objeot may be deter- 
mined by the amplitude of the waves (hat 
return. 

Very extensive experiments were oon- 
duoted about forty years ago by Prof 
Tyndall at the South Foreland. He found 
that a deep note emitted by a powerful 
siren traveled a very long distanoe, and 
be was rather surprised at (he volume of 
sound that was reflected back from a ship 
At that time it was generally supposed 
that snow, rain, and fog were very unfavor- 1 


about from port to starboard. It should 
be very firmly secured to the deck, and 
connected with a high-pressure boiler by 
a three-inch pipe. A straightway valve 
should be placed in the pipe near the 
boUar, and means should be taken to pre- 
vent aooumiilation of water m the pipe 
leading to the apparatus. 

If the sea were perfectly clear, the 
blasts sent out would he recorded at the 
very instant of their production, but no 
echo would be returned other than that 
due to the waves of the sea, which would 
produce a zigzag line of small amplitude; 
but if there should happen to b<, an object 
of any considerable size at a distance no 
greater than two or three miles, the zig- 
zag line on the paper would changed, 
the amplitude of the waves would l>e 
greater and would be very notioeablo. 
To make sure, the blasts eould be repeated 
several times; and then, it the result 
should be always the same, it would in- 
dicate the presence of some object, and 
the length of paper between the primary 
blast and the echo would indicate the 
distanoe that the object was from the 
ship. It might be so arranged that one 
inch of paper represented a mile. 

The receiving instruments can be placed 
anywhere on the .ship where they oan be 
turned in the same direction that the siren 
is turned, and there may be as many 
of them as desirable. 

Of course, there are vastly more acci- 
dents caused by running ashore than by 
colhsions at sea, and it does not require 
a very bold sea front to prodqee' a very 
strong eoho. For example, m approooh- 
|ing the coast of Ireland, the echo would 


The Trade-mark ae a Business Asset 


r^T'WA’ average business man bos only the 
L ^ vagueat notion of the value of a trade- 
mark. He doea not realm- that it is very 
often the connecting link between the pro- 
ducer and the ultimate conaumer, that it is 
a aymbol of good unit, a tangible asset with 
a determinable money value; that it must 
be chosen and applied not i»i a haphazard 
way but with a due regard for its psychologi- 
eal efect upon the public. Nor does he 
realite the importance of complying wUh 
the statutory requirements which secure to 
him a -property right in a trade-mark com- 
parable with the properly right that an 
inventor acquires by taking out a patent 
The following is the third of a aeries of 
articles, written by a man who is at once 
a trade-mark, an advertising, and a busi- 
ness ex-pert, a man who has a first hand 
knowledge of the value of trade-marks and 
of the correct methods of trade-mark eiploUtt- 
tion. The, series, which will be eventually 
published in book form, will include dis- 
cussions, wrUlen in business English, of 
the Federal trade-mark law, analyses of the 
requirements for registration, the elements of 
a good trade-mark, and trade-mark pro- 
teetion . — Editor.] 

The Federal Tirade-mark Law.-IIL 


The right to register trade-marks i 
limited to individuals and oortiorations. 

Under the Umted States law an asso 
ciation cannot possess a trade-mark, a 
exdusive ownership and specific origin ar 
essential attributes of validity 


employed by the bat, we nee two or three I 
hundred hone-powier — ^that is, we eend out 
sraves that have an amplitude and energy 
at least three hundred thousand times as 
great as those sent out by the bat. These 
vibrations, although of great energy, will 
not be audibk) to our ears, but they wilt 
shake up and agitate tight objects for a oon- 
riderable distance, aAd will travel at least 
twpoty miles, so that they could be received 
<and tueorded by a suitable apparatus at 
that distanoe, and would be able to travel 
at leant five mile# and send back to the 
ahip a rufieoted eoho that would be strong 
enough to be detected. 

The quantity of steam required would 
not be very groat, because the valve would 


not be opened very often, and when open 
would not roroain open more than a second 
at a time; therefore, the total amount of 
steam required whUe signaling was actu- 
ally going on would oertainly nut exceed 
ten hone-power. 

The apparatus nould also be used for 
communicating with other ships by giving 
off long and short bUsts representing the 
dots and dashes of the Morse system. 

In providing a ship with a sixth sense, 
we have to consider three distinct devices, 
one for producing and sending out the 
neoMsary waves, one for receiving the 
reflabted Wavee and making them audible 
by ringing bells, and another apparatus 
for recording the amplitude of the waves. 

Far iMroduoi^ the vibrathms of wavee, 
( prefer to Ota a modified form of a siren, 
thodiak being rotated at a suitable speed 
by a motor of aome kind, protorably an 
eieolrii moUw. £ prefer to use a very 
high proseure of steam, to have all the 
parts large aa^ etroag, and to produce 
about fourteen or fifteen vibrations per 
seeoad Thase will mcifc ooau within the 
rai^ of (he hnmaa ear, oonsaqnently 
tbvg'. eai|aO( be oamidorod as sound, -and 
as ||ii9 an of gsaai autpUtude dud ppwer 
thar gn abla to trayat over great dis- 


talWNM!i, :aiid when (hay oomte in eontaot 
wttffct h;l»p4y, wavts an refleobed back 
t0«tl9 ri# iu (he 01^ ouuuier that sound 
a»iM4iw.'tade^''faaRk. bat thia echo 
andiW to (ha hnoaa au. 

VRTvida- Kill a»ita*»tM a*loh 
^ aa arUfieiid aar. 

, ^ fckwdlajdnafm (k^tt- 

oyliadar, 


sldn.' 



able Uj the travel of sound, but in his he sufficiently strong to show itself over 
experiments he found that such was not a distance of at least ten miles 
the COM. The moat unfavorable weather To many it will doubtless appear very 
for sound is whan the sun is shining bright- difficult, even on the verge of the imi>os- 
ly and when the air is optically perfectly sihle, to reveal the presence of objects at 
clear. Under these oonditions, we have sea by simply sending out atmospheric 
heated air liidng up from the earth, and vibrations and receiving the coho of the 
cooler air descending; this iwoduoes a same. One might ask, how oan it be 
kind of a glimmer in whioh it is very diffl- possible to jud^ of the sise, distance, 
cult to sight a gun at long nage with any and character of the object by the echo? 
degree tff ezaotnesa. but my apparatus If. however, wo make a careful study of 
would not be needed in this kind of weather, the matter, wo shall find, if we send out 
It is well known that the air around a a powerful blast of sound like a deep 
large iceberg is extremely cold— in fact, musical nolo, that it will travel a long 
so cold (hat certain aoientifle men have distance, and if it strikes any objeot of 
thought that it mi^t be possible to detect I'onsidcrablo size, it will send back a reflec- 
the preaenee of icebeigs by the use of a lion or echo. Sound is nothing more nor 
delicate thermometer; but the cold air less than atmospherio vibrations. If there 
does not extend far enough around the are U<ss than sixteen vibrations in a second 
iceberg to make this practical. Cold air, of time, they are not audible to our ears; 
hewever, lends itself adminbly to the use we do not hear them, although we may feel 
of my apparatus, because the air itself them. They may be of great power and 
Itbout the iceberg, being of a different able to travel a long distance, and if they 
density from the sarroundiag air, acts as should hapjicn to strike any object they 
a nlleetor retarning the vibrations to the send back an eoho which, although oom- 
ahip. pletely inaudible to oUr ears, is sufficient 

In Prof. Tyndall's expwimente I find to record itself by suitable apparatus, and 
rile tollowiag: the record thus made will give us a fair 

“In (he experiments at the South Fore- idea of the object struck. It will indicate 
bod, not 'only WM it pxqved that the its size and shape with a fur degree of 
aconstifi riouds atopped Bound, but accuracy; it will indicate ita direction 
that the uouada wl^ had heaa refused from the ship, and will aloo show its dis- 
traannissioit weceMOtlMukbyrifficQtion.’’ tanoo with great aoonraoy. It will dis- 
Thg appunitiu tot yin^mlv tke ot- tlngnish a ship from an iMbsrg, will show 
ttOgpiMclo rifacationa BhouUl be idaoed whether the object is stationary or moving, 
talk, forward ob Ch* mata dfibk or in any and if moving, the dinotion and velocity 
oiliM jMsltioB udMiu it eaa bo turned of such movement. 


The letters “A-A. L.,” ineHtimg Anti- 
Adulteration League, were refused regis- 
tration as a trade-mark for flour on the 
ground that the mark did not represent 
origin, but membership in an association 
The applicant was a voluntary associa- 
tion of flour manufacturers. It was held 
that an association cannot be the "owner ’’ 
of a trade-mark within the meaning of 
the statute. 

Some States have enacted laws pro- 
hibiting the unauthorized use of the labels 
of tradu-uoions and similar associations 
The laws are not trade-mark statutes 
They are based on the broader jinnciplc 
of unfair business competition. 

It is the general opinion, we believe, of 
trade-mark authorities that the lack of 
provision in our law for assuoiation trade- 
marks IS a defect that should be remedied 
as soon as jMissiblo. It is a uoteworthv 
fact that most of the other gri^t. nations 
recognize aaseoiation marks. 

An interesting example of an assooia- 
tion trade-mark is that of the Insh In- 
dustrial Development Association. Thig 
assocuition has a membcrshi|i of alwiut flv« 
hundred Irish manufacturers. Its use 
indicates that the merebandise to which it 
is affixed u of Insh manufacture, in other 
words, it is indicative of geographical ori- 
gin. The Irish trade-mark has been regis- 
tered in Great Britain under the British 
Trade-mark Ant of 1905. 

An American of the name of D. B. 
Barrett attempted to register this mark 
in the United States Patent Office under 
his own name. This fact came to the 
attention of the Irish Industrial D«velo)>- 
ment Association and some oorrospondetioe 
relating to the matter ptuwod- betwe«*n Mr. 
John Redmond, the leader of the Insh 
National party in Parliament, and Presi- 
dent Taft. As the law now stands, this 
Irish trade-mark cannot obtain in the 
Umted States the protection that regis- 
tration might give. 

Within the last few years several 
Amencan communities have adopted trwie- 
marks, or labels. 

There is a genuine need for an amend- 
ment to the law that would give this class 
of marks the right of registration. 

A provision of the Act of 1905 legalized 
all ttiule-niarkB that had been in exclusive 
use by the applicant fur ten years prior 
to the passage of the act, and this pro- 
vision applies even to trade-marks of ten 
jtears’ standing that, because of their 
character, could not be registered uudor 







under the UmOtHmitk bwa. (U ihoiOd bn 
atated hero that tha unauthoiisa^ OM by 
another than the owner of auoh a devioe' 
or wording nxay aometimea be proaeouted 
under the oonunon law~the law d unfair 
buaiuiwa oonpetitioo.) 

A trade-nuurk mar be printed, paated. 
written, atataped, atenoiled, branded, aafWed 
or woven upon the artiole with whieh it ia 
uned. In oaaea where it ia not praorioaUe 
to affix the mark upon the menhandiae 
itself it muat be affixed to the ooataioar. 

BULBS or TUB rATBNT OmOE. 

We have not the apaoe here to go into 
a detailed deaoription of the prooedure of 
Patent Office in oonaidering trade, 
mark appUoationa. This procedure, ee>j 
peoially in oaaea where there ia tome 
doubt as to the validity of the mark, ia 
highly complicated, and can be followed 
sucocaafutly only by an attorney experi- 
enced in trade-mark pracdoe. 

The rules of the Patent Office require 


ibv aut. The wording of the act dealing 
with this subject is as follows; 

"Nothing herein shall prevent the 
tratiori of any mark usoJ by the applicant 
or Ills predeoessors, or by those from 
whom title to the trade-mark is derived, 
in oommeroe with foreign nations or among 
the several States, or with the Indian 
tribes, which was in aotuaJ and exclusive 
use as a trade-murk of the applioant or 
his prodecussors from whom lie derived 
title for ten years next preceding the 
liossagi' of this act." 

A manufacturer cannot register a trade- 
mark and file it away with tlie intention 
of using It at some future time A oon- 
ditum of validity is tiiat the mark must 
not only lieloug to the applicant, but must 
lie "used by him in lawful trade.” An 
intention to use a mark is not sufficient. 

The use in trade must antedate the 
appli(‘.ution fur registration. The letter 

of the law IS complied with if a single 

package of the goods with the trade-mark I applications for registration of trade-marki 
affixed IS exposed for sale. to lie made in a certain conventional fora. 

Those who intend to adopt trade-marks | A drawing of the mark, of a certain speei- 
shuuld keep in mind that the use of a i fled size, must be submitted with the 
trade-mark is limited strictly to one class aiqilication. Proofs of the mark, aa 
of merchandise, which roust be the olass ! actually used, must also be forwarded as 
for which it has been registered. j exhibits in the 

An applioant for registration must .If, on preliminary AvamitiaHfm, the 
siiecify not only the gonernl olass of mer- | mark appears to be entitled to registra- 
cliandise in uoniieotaon with which he I tion, a reproduotion of it is printed at 
intends to use his trade-mark, but must | least once in the Offiaal OatttU of the 
state also sjwoiUoally the articles in that Patent Office. This publication must bo 
class upon which he hoe used the trade- at least thirty days prior to the date of 
mark he seeks to register registration. 

For luslance, a manufacturer who might The purpose of the publication of the 
apply for the registraliou of "Peudennis," 1 mark in the Offi/iial OwlU is to allow 
as a trade-mark for smoking toboooo— opposition from any one who thinks its 
to seleot a won! at random — would find ■ registratiou would oouffict with his rights, 
that it would not bo satisfactory to the ! Opposing an application is teohnieally 
Patent Office to state in his applioatiuii called an "opposition." An opposition 
that the mark was being used in eimiieo- i serves to delay registration until the 
tion with (Jlass 17— "TobaiKW Products." examiner in ohsjge of interfeiwaoe oon- 
He would lie required to state that his | aiders the evidence submitted, 
mark was being used on “smoking tobacco." Under certain conditions, rejected appli- 

After registration had lieeii granted the j cations may, on appeal, bo taken up to 
Patent Offloo would not register another [ the Commissioner of Patents 
"Pendonius" Iradc-mark m that class of The number of rejected applications is 
merohandiso to be used on cigars, tor very lejge. Under the law of 1005 the 
instanoc, for another applicant. Nor tgtal number of applications up to May, 
would the first registrant be obliged to i,gj2, was 02, .500. 

apply for a new registration if he should The total number of registrations under 


desire to extend the use of his trade-mark 
to cigars, or chewing tiibaooo, or any 
other tobacco product. The law would 
protect him m the use of the mark for 
all nrtioles of that olass, but the rules 
of the Patent Office require applicants to 
give full particulars nut only as to class 
of merchandise but the specific articles 
on which the mark has been used 

A result of the pnnoijile of trade-mark 
praotioe which limits the use of a mark 
to one class of merchandise is to be seen 
in the same name being used on registered 
mark for unrelated artioles. 

The name “Pompeian," for 
used as a trade-mark for a face cream 
and also for wire netting for window 
screens; "Uepublic” is used for automo- 
bile tiros as w(<ll as several other articles 
in different classtw, "I’aokard” for piaiuis 
and automobiles, and there is an "Ideal" 
hair-brush and an "Ideal” fouutam ]>en. 

The law directs that the owner of a 
registered irade-mark affix, pnnl 
press u|)on such trade-mark wherever it 
Is used, or 111 close enough proximity to 
It to lie easily stsui, the words; "Uegis- 
U'red in U S Patent Office," or tlie 
shorter ald'reyiaU>d form, viz., "lleg. U H. 
Patent Off ” Tlie trorie-mark of Baker's 
cocoa — the Baker chcstolate girl — shows 
how this should be done 

If this notihi alien is not used in con- 
nection with ihi. trade-mark, the owner of 
the mark, in infringenicnt prooccdings 
against an iinauthonzed user, cannot col- 
lect damages unless he can prove tliat he 
gave the other party formal notice, ami 
that the unauthorized use of the riiark| 
was continued after the notice. 

A trade-mark is not merely an adver- 
tising symbol It ia an essentia) of trade- 
mark validity that the mark l>e affixed 
to the goods A device, or word, or phrase, 
or picture that is used only in oirculivra, 
advertisements, or on signs or letter-beads 
is nut a trade-mark and eanaot be protected I 


law is around 42, OCX). This means 
that more tliau 20, (KX) applications have 
been rejected tn seven years. In other 
words, about two out of every three appli- 
cations pass the gauntlet of Patent Office 
scrutiny, interference and opjiosition, and 
are registered. 

Many of the defective applications fail 
because of a lack of comiietent advice in 
devising the proposed trade-marks, as 
well as because of inexperience in prose- 
cuting the applications. 

(To be continued.) 

Note* for Inrenton 

Wanted: A Collar Fastening lasprovo- 

ment. — Have you ever tugged at the tab 
of one of the modem high turn-down OQUars 
and fretted yourself into a perspiration be- 
fore finally getting it fastened' 
will realize there is a field for an improve- 
ment either in the collar itself to make the 
fastening easier, or in the oollar button, or 

sulHititiite for such button which will 
enable the convenient fastening of the col- 
lar and securely hold it when onoe fastened. 
Attempts have been made by at least one 
cotlar-maker to obviate the neoessity of| 
buttoning a collar. 

A Device That Loads and Ualoado Motor 
Trucks. — There is considerable aotivity at I 
the present time in devices for loading wd 
unloading motor trucks through the aid of 
removable bodies which may be loaded and 
then applied to the track. Ralph L. Mor- 
gan of Worcester, Mass., has secured a pa1>. 
ent, No. 1,(X10,320, for a motor truck ap- 
paratus in which the bed of the truck in- 
clines or curves downwardly at one end so ; 
it may readily adjust under a body suitably 
supported at the desired elevation and a 
platform is provided haviug a slip for sup- 
porting the orate or body, the dip Mot 
formed that the track may he run into (( 
and the bed of ^e trunk 


Ufher dkan tho tap of «h» dtp so Itet thb 
iruek with the cMto upon it amy ha 
into the slip ahd the orate wlH bis attppoited 
on the truck over the sttp. Then pikM the 
crate or body is feotened at its mr end bpi 
a chain or the like, the tniok mar am out I 
below the orate and the tattsr be Mt upon 

tba Blip, 

Wamen Invontan.— Voltaire wrote tiuttj 
there are learned wooian juat w there 
women warriors; but they are sddom orj 
never inventora It ia not clear whedwr he 
intended to exdude ftom the dana of in- 
ventors, women generally or only :"v|ry 
learned" women. Certainly women have 
invented in many fields and it is not 
how learning oan deorease their ability in 
such direction, for another writer tails us 
that invention is aotivity of mind and is a 
sharpening of the spiritual sight, to diaoera 
hiddra aptitudes. Certainly this spiritual 
sight should not be dimmed by learning. 


Brans. N. T, N. V. 1<Ma lBV|ati«a|M^ 
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while * 


A Trade-a 


g. — In the oaaa of 


Burton Medicine Company v. United Drag 
Company, Asastaiit Coitwniasioner Ten- 
nant haa held that wbara aa oppodtimi to 
the registration of a trademark is filed by a| 
registrant, a oross bill asking for the 
oellation of the opposer’s registration wiB 
not be admitted. 

The Case of a Foreign Trade-m«rfc| 
Applicant. — In the trade-mark ease ofj 
Row & Brothers v. The Louis BergdoU 
ComjNUiy V. The Oreenway Brewmg Com- 
pany, Asristant-Conuniaaioae 
held; 

*Wh«ro a lurdanw appUs* tor _ 
a trade-msrk subsequent to the reglstratlan br a 
etttsen ot thk country ot the eame meek, that In 
' to be entlUed to an interferanoe with each ; 


prima facie ihowlna of u 

A Welsbach Ineandeacaat FUamaatj 
DedaloB. — The Court of Appeals of the 
District of Columbia has affirmed the de- 
cision of the Commissioner of Patents bold- 
ing certain- claims in a Wekibaoh applioa- 
tiem unpatentable in view of the prior art. 
The filament presented in the apidioation| 
comprised a stable electrically conducting 
mixture of osmium and one of the deteribed 
oxides, and the Court, in affirming the de- 
oialon of the Commiosioner, said that other 
referenooB to prior jiatenta were given, but j 
it thought that the Edison patent furnished 
a complete anticipation of the olainu in- 
volved. 

The Supreme Cewt and Improveasante. 

-History shows that the Supreme Court 
haa followed invention and improvements 
even in its deoisions of oonatitutional quee- j 
tions. While telegraphy was unknown at 
the time the Constitution was written and 
the word itself was not in existence, the 
Supreme Court brought the term word 
within the meaning or within the scope of 
“oommertut" as used in the Conatitution and 
Chief Justloe Waite thus esQdained the 
tension of the power: 

"The powers thus srsntsd are not ooallnw 
the butrummtaUtles ot 


sad ctrrauastanosB They estsod from 
the ham) witk tie rider to ' 
the salUus vessel to the 



atesne for the belt to laerease the pflhxl ^ 
Its service; sad pMvMee goldo neaiMrs fw 
the belt, eaM SMsibaM bWra attashrii to the 
traoeera The advantaga la the aae at the 
belt la that the walsthahd of the mnm% ta 
la Iti correct pesltloa man the wasfW'e 
uader all normal eeaffitioae. The au- 
SMvlas ehowB a treat flaw of a fngmant oC 
trouscM prevUtd wttii a halt fUkd poriwt atme- 
tare. 


ABBIAI, PBOFBLUgB.~II. U Buiowr, ffiU 
^ a BBUdlas, Ksaws aty, Ifo. «ha laveu- 
ttoa is aa improvement la sawaUed |erew pro- 
pellers whose bladee are rotatehle oh theV 
taxes la order that they may be aet at diKereat 
tMDsvaiaa aagiee relative to the plane of Mta- 
tloB of the propeller as a whoia, wharahy the 
' > Uadas mr ha varied la 

dilfereat aaglee. 
BIABILITT DEVIOK.— r. BllLAa, 1*0 W. 
BSd St., Manhattan, N. T.. N. Y. Thla device 
particularly adapted to bo ap^od to 
aeroplaues. Tbe laventiM loerora the caater 
of gravity balow the canter of bapyaaor af tbo 
floating body. It maintalne cantor of gravity 
in aUtlonary poaitloa with refereaM to caater 
of buoyancy. Irrespactlve of any force which 
might tend to chaafe thla reiattoB. It will 
lower tbe caater af gravity dnsisv flight and 
-ins provide that the davloa may ha asoved 
parallel with the aeroplaaa during laad- 


Delajr of Application After Baduellaa to 
^’nctice.— In Walker v. Ledsnr, Mr. : 

Coinmisaioner Moore has dsoiddd that{ 

'Where W. reduced tbe invention to 
tiee prior to the narliest date of invention 
claimed by L., that W. did not forfeit Us 
right to a patent in favor of L- by delay in 
J his appUoation where there -heas no 
lupiwesaion or oonoealment of the inve^ 
tion." In the ooutoe of Us decisiop, tilts 
Commissioner says that no dhto hiia bean 
eitod and he knew of nood. vhera * J*sUnt 
had been refused or brid invahd'smy pB 
the ground of ddsy in fiUnn tho p«AdB' 
tton for patent after a radndifidn to 
hy tbo invdintor and he 
oases whdw ,*baod 0 iun«t d*tlW H i 

tionaisritoPtriruotivehitdbospas^ihM sr 


PBOPBLUta.— A. Caaaoaa pe Ms Rioe. care 
r La Alessaaa Lamparsaa Btoetrtea, Monte *lt 
Havana, Cuba. This Invoatloa relatea more 
pertlcularly to a propeller eompilslag an 
elongated, tapered hab, gad an eloagated. tap- 
ered screw blade, of varying radius, tor pur- 
poses of propulsion In coaneetloa with marlae 
vesseU, aeroplanes, etc., wbirii provUes meSae 
by which aegatlve slip may be mlaladesd. 

CIOAH BOX.-J. 3. PLzacc, care of Buy 
Huarc a Co., 4*2 B. SBd flt., Manhattan. N. T. 
Thla laventtoD rdatee to a dgar box, and tbe 
object Is to provide a cigar box la which olgare 
ot peenUar cooSguratlon may be packed in 
positloa eeparate from one another so aa to 
prevent iajory to the aame. Meaae pmvide 
that tbe dgare are ao artaaged that they stay 
be readily withdrawn. 


MACUUMB HAMMBB.— O. 3. A. Bwira, 
Piedmont, Mo. Tbe purpoee of tbie laveatlon 
la to provide aa improved bamamr which la 
simple and datable la i ' 



fastener at the deelred plaee « 
into wMrit the laeteaer te Ip be drlvsa, Mfi 
laHowlBg drialag the toetener home wttiMRt gt- 
SUlrlaf fh* operator tq touch or bsad^ fiio 
flsstoaor, and luaviag one band fvae tor nmnipa' 
The eagnviM e' 


vehtoifa adfinee le cars af C. W. OWMlsg, 



iusiimkdi am toed«*d,to ftaat af fes'a^ . 

nmy 'I* feto asidlh,' 






mhMuMn' n/Hv wt, iack ^ h . w . o «> iimmom , ^ 

IW^TwSi^ A|: mm’iMk t* $a BUtomOM at., Hoboken. M. t. tMe tnven- 
iTStMM'lMik 'MK'WllfM 'M « tlob MtatM to n ine«ne for looklaR • ear fl<mt 
tMf ft <itt«tOb‘' to • Hofttlnc brldita. It provldoe a lock wblcb 

fffNljitl lT f"1^i‘**t***f ftmlOtftlB the tmchi on the floftt And the 
• liM «W^ tt to ttma'M tmolM on ttM bridRC in AlUtnment, hut will. 

««t Wt hto tiR.gM ««t of ftrtftir. at the Male time, permit a allutit p)a.T betwMii 


vmmAfvim 
% vntowr. eam ot W. R. 
T6i^,ifcitorta«t..»to«*oti,».«- tbe «rtr- 
lok ^itoMtuUlil Oiwtfttaa to Mtato the tire 
ijJtit naWto *t wa iRto of UMOd. to aworo 
erjla wUMtolii a RtaaWtot for Hro and eontalo- 
iBft aq^ to amnaad to bo bupoMd on the 
^ fttoToMMt tijr ttoo ttrlTla* mookaftlam, to 
A^ aair Mettoft One to ttee aMremeftt i drtv- 


doat end brldfe. The look may I 



l^oies 

I and Queries.: 


I be Blvea on eeery ahect No aiict 
)e pAid to unilgned querlea Full I 
reaitondcnte Are printed from time to 
'ill be mailed on requeai 


TivK Third Kdilion Revised aiid 
enlanted by (IcorRo L. Fowler, Asso- 
oiate Editor Jiailwny Ayr (lateltf New 
York' The HimuionH-Bnardixitui Pnl)- 
lishinit Comiiany, 1U12 I)iHlnhuU>d by 
the MeQraw-HiJI Rook ('oiiqmuy, liTl 
West :iHtli HI reel. New York 2 \olh 
0 m by 9 in Pnee. sold separately 
per vol Sa, 


lac brafth, dnrifts tta mantpalatlon by t 
opMatM. Aa Ohown In the AceompAnylBa t 
irariag tiu platform reati apon tbe door. T 
rib betn> In direct oontACt with the floor, t 


operator piacoA : 
the handle bar and roOvea the opcratlOR lever 
back and forth, aa abown in dotted Itnea, thna 
Impartlait rei^rooatlJit movement to the 
brnah. The dovlor may be moved from rlRht 
to left aa deolred to chaste the point of opera 
tlon of the bmah. 

JPrlBAo mwtrora ftM Tholf Arfieaaoiloa. 

ATl'ACHMBNT FOB Olt WBLIi APPA- 
BATUR-J. W. LaoMAhp and H. K. Baowa, 
care of Q, I* Boberu, 818 Water Bt., Wtta- 
burgh, Pa. ThM laironttoa roUtea to emtOhee 
to b« applied to maefelaery adapted to be driv- 
en by tfltaraal eomMiRtota etagliMa. llie ap- 
paMtba aafty bo galeKty adtontad to tbe abaft 
of a ataaaa onfltoe, the cyHndor of which haa 
boM toplaMd by one %f the tnoernal rombtia- 
tioa tyM, with the beartet of the eatended 
Bhatt «a which the cintub la monnted, beld In 
rigid Mattomhlp to (b« engliM cylinder on a 
pivoted aapport to provont fracture of abaft 
by the woMrtac 'of Oie engine on Ite bed, rela 
tiveiy t« the beactfig, 

•wllwara Midi TBdtr ReeewaeHaa. 

TigAltf STOFPINO iMKBAinBto FOB 
BfXMBt «iaHAiinra '«T8ia»tB.--w. coaaAn, 
U« lL,«k!ito>ea li, Aiwiin,ll|toi. '*!«• de 
vice U nir hae oa ttalan wnoae mevemcate art 
enatidM Mr dhetrle Meek dltaiJIiig eyatema. 
Aa mfert « thb If to tntMe illaana 

by wMeti the eaniamlog trato may be apto- 
matleaUy atopped » the Moek to not dear. 

BmiMLitoo. inrfitiEit amd safb- 
Tt 'GMwh tit IB-Xan- 

ntotne 


eklddlnc The Invvntlon provide! a tire con- 
atructed from rvlntlvrly tblu stripe of oon- 
realllent material ha>lnf dlapOM>tl therein rlnga 
constructed of aultalilc wire fabric. A side 
view of the wheel Is Illustrated herewith 
WHBBI. CONBTIll'PTION — H W San 
roBO. care of Hanford Iron Works. Knoxville. 
Than. The object here la the provision of 
means for preventing wear on tbe hub and 
bearing sleeve of wheel mountings, whoreln 
the wheel is Journaled on the axle. All end 
thrust of tbe wheel pushing Inwardly la 
received by tbe Intcrrbangeable blocks or wash- 
ors at tbe center of the axle, thus reducing 
wear and friction to a mlnlmnai. 

Nora.— Coplos of any of these patents will 
he fumitbed by the SciBNTtwc Awaarca.v for 
ten cents each. Please state the name of tbe 
patentee, title of the Invention, and date of 

thte paper. 

W a wish to call attention to tbe fact that we are 
In a podUon to render oompetant aervlaao In every 
brmacii of patent or trado-mark work. Our staff is 
eompowsi of mechanlal. o l o ct rloal and chemioai 
agpsrla. thoroughly trained to prepare and proao- 
out* aU patent appUcattona. brnsspecllve of Uie 
comptoa nature of the aubieet matter involved, 
or el the specialised, toehitloal. or soleotlfla 
ktwwiedge roqutred tberefbr. 

We are prepared to reader opinions aa to 
vaudtty or InMagoment of patf«ts. or with 
t^ard to ooafllcte arWok in trade-mark and 
unfair oompotltlon nuttan. 

We aim have aaaoolatiea thronglKHit the world, 
who amM In the proaeoutieD of patent and tnde- 
mark appUcatlona flJad In all oouatclM foreign 
to the Bnlwa Btatm 

MnHw A Oo., 

JPoWat AWtrweyi. 
aei Broadway. 

New tmte, N. T. 


ouUldn against the Jet esusce tho boat to move 
forward Many olTorts have been made to pro- | 
duoo a surax-astui result but nil have liwn fatlurcw | 
returning but a small per cent of the powei 
expended We liavn published the acoounta of 
those exiH-riments as they have been made bi 
the past, and can send you eleven papeni upon 
the subject for ten cent* each You will also 
And valuaMo nisterlal In Kent’s "Bnglnenrs' 
Pocket Book." which we wtU send for gn 

(12065) J. P Mcfl. wntcR In the issue 

of Juno Ut ill tho HoisNTiric Ahskican appears 
a question by W C) K (No 12(M3) about tho 
duration of life of toads and frogs In rock Bv 
your reply. It would setmi yoti place no credence 
In tho Idea of these ertaturw having a long life, 
almoot Indellnltc, under twrtain conditions JVr- 
mlt ino to supplement W. O E 'a iiuestlun by 
relating what 1 ws» an eye wltnem to. vte,. a 
toad iMdng Ukeii out of rock and still alive This 
district Is a llmestono region, the layers of rock 
running from an Inch to eight Inchee In Iblcknoss. 
and alnng the river valley this rock Is right at 
the surface blasting being nnoeaaary tram the 
start In any excavation work. Now a well was 
blasted out In this vicinity, and during tho 
process, when st a depth of fourtoen or Bfteen 
foot, a small cavity was diaclaand to which was 
a falrndsed toad Mr. Toad was put on top of 
tho bucket and hoisted to tbe aurfaco, and to 
all appearances was dead. Ha was toaaod out 
Into the aim, but strange to say, his dormant 
condition began to dbmppoar, and It was not 
many mtautea befoie Mr Toad was bopping 
around like any other one Of his kind, the only 
difference being he did not exhibit ordinary load 
InteUtgenoe, aa ovMeniwd by hbi lack of Judg- 
ment when he bopped plumb Into a batch of 
ftoah slaking Ume. He waa flailed out with a 
hoe, taut whether be aundvod thia treatment or 
not. 1 do not pretend to know; but the fact 
rematoa be came out of a rook hole at a fair 
depth, and the queathm la, how did he get into 
aueh a Riace. and how long had Uto haen agtotliig 
to hlmT 


lives. Naive gears and air brakce The colored 
I diagrams showing the construction and opera- 
I tlon ut tho Westinghouse air brake and of the 
Htepbnoson and Walschacrts valve gears are 
admirably full and clear The scK»nd volume 
discusses the same pohita more theoretically, 

, but always In simple language devoid as far as 
inaslble of maUiematliwI calculations, and shows 
why locomotives are built aa they are and tbe 
I principloa of their oixwatlon This volume com- 
prlsDs 376 questions, with their answers, 293 
pages and IHO lltustrallons The letterpruas and 
ongravIngB are all uxot'llent. and last but not 
loasl. each volume has a full and carefully pre- 
pared Index by which the reader can nwullly 
refer to any particular topic In thi' book 

Unity in Natubb. An Aualogr- Between 
Music and Life. By C. E. Htromeyer, 
M l.C’.K. lAindnn and Mancliester 
Shemttt & Hughes, 1911 

ItVoiild lie difficult to And a book at once su 
metaphysical and yet an practical. An engi- 
neer by training and experience. U Is to li- ex- 
pected that Mr Stromeyer Is not In sympathy 
with some of our modern sdentltlc Ideas Ho 
does not like our current conceptions of i1k> other, 
for example, and KUbstlliiteH a thoorv luvordlng 
tio which space Is flilod with a thin gas Su, too, 

of onorgy He still adheres to the old dellnltlon of 
energy as a product of foro- Into illstaixx' Nowa- 
days tho princl|)lc of action and nwtlon Is mon< 
strictly adhered In Mosi excelloni reading Is to 
be found to tho ewsay on "Science and Soul of 
Music " This Is Indeed a spinndlil piece of Illu- 
minating writing Perhaps tho most amaxlog 
characloristir of the hook Is Its diversity of sub- 
ject matter It would hardly he expected even 
to a book on the unity In nature to And essays on 
■Flatland," "The Essence of Music and Life, ' 
"The Fourth Dimension. "Oeologloal Records," 
‘ State Infxmgruittes," "I'rbanlam." and "Rural- 
lam.” Yet tbe author has woven them together 
In a moat Ingenious fashion 














The Why and WherelMte '4rf ^ Mnfler eal CoNNil 

Br HaraM WUttaf SImmb 


'mrmmi. 


Patem^ts. 


^ / “I tell 

/f|h You, It’s a 

Great Saw” 

W HFN you fret Imld of a Simondi Saw 
you //•('/tint ^«lll (in “do thiiijf*" lietteri 
and yon ran. A Simoiida Saw riiti true and 
fast and eaaily. It Itai the right “hang," and 
it> I'liateniTig blade and poliihed handle are a 


SiMONDS Saw 




roduoed dliffhtly mote .--OTg-on. eW Wr-Md m 
1 800 revolutions per 

al9er in plane than waa SC!uwn^SS!?%w. iSS^ilSSIrtl 

B "nmae roduoer" was 

9 dB of 000 and 1,000 kaspa boUM* 

ute th«« was but Uttle SM? • 

le: but at .pe«l. at 3llS 

Ban to delivw its maxi- • JawryTLondon, b. 6. 


ELECTRONS AND THE ELECTRONIC 
THEORY are diKuwad by %r Oliver Lodge m 
ScMolific An(era;an Supplemeoti 1424 1429 . 1430 , 
1431 , 1432 , I 4 J 3 , I 4 H. Price 10 cento each. 
For Mie by Munn & Co., Inc., and all newadaalert. 


SENTINEL 

k Gaa Soldering Iron 

Heaters j 


Fine for Differentials 
and T ransmissions 

Diaon'a Flake Qraphitc Lubricanta do what 
Plain oil or iircasc cannot do— permanently 
produce on bearing aurlacc* a durable, almoal 
tiictlonleaH veneerthat prevents mclaillc contact, 
wearandnolae. Ttalals why acarlubricated with 

DIXON’S 

Graphite Lubricants 




■l^y*>ar« to produne the ailnnt car. Montiu naaoai proUbitlilK lU uss, SM} It Is loohMi || 
of constant experiment have been spent in upon as the one devtee that i« iMtMlis at|| 
elTortH to evolve a quiet transmimon or nauifat the eSofts of the dedaneni aad|| 
forwani tram of renra, and only by the build«s towwd the pfoduotion of theij 

U8C of special bearings and acouraoy and sUent oar. || 

detail to the thousandth part of an ionh It may be that dm old ^rpe of aofller, | 

Itavn the results as exemplified in the mod- provided with many obetruetions to then , 

orn automobile been obtained. passage of the exhaust gasM, pcoduoed on 1 1 ) 

But of (Miurse the noisiest part of a ear appreciable amount of back-p re s su re that I mbt ans»L ^ 'Min --j 

is the motor, and anyone who has attended absorbed some of the power developed by I ysr^ wiu w ww jytodto to r iWi Iw iaSsks. 

a road or a track race will boar witness to the motor. The power plant of the modem riMn!r‘ ****"? \ 

the fact that the power plant announces oar, however, is equinuMl with a muiBer A nrsa OoWm m a Uw iwSs • 

its importanoe in no uncertain terms when of a type that, by means irf especially- 

its exhaust is unrestrained by a muffler, shaped passages and expansion ehambert, ■rtiniw; (S to A ^-i a wwijiyu ^ 1 1 y iSi ik i||fc - 

And for good reason does an nnmuffled enables the speed of the out-rushing gM ***'/' ; 

and healthy motor make itself heard, for to be inoreased so that the reaistanoe of . 

it is a tremendous power that is hnraessed the muffler may be nearly overooma • and nitum itnif rii "*17*^1 7^— -n n i -l i i- i ii 

in the cylinders and made to expend its the amount of hack pressure will be reduced — . 

energy in forcing down the pistons. Each to very small figures. In faot, tests that MtUfff Affl fill BrifflfWlT.WwFTiiK 
explosion in each cylinder generates a pres- have reeently been made on several motors fnaib mum. Wt T tt.TiriiSXllkx, P-t!. ‘ ' 

sure approximating 2A0 iHiunds on each when run both with and without the muffler 1 - 

square inoh of piston suTfa<M* This means in place have shown some surprising re- 

that, in a .W horse-power, four-cylinder suits. These tests demonstrated that, for /Tm— A 

motor, a force of nearly throe tons is eon- all praotioal purposes, the muffler produced vCriWvWBUW 

oentrated on each piston with every igni- no diminution in the power devidoped by 

tion of the charge in that particular eyhn- the motor at alow and medium speeds. 55ilKi^^*J!B8j2SSii« 

der. Or, if we consider the gas engine as On the oontrary, some of the teats showed * ' ' ' ^ _ 

a whole, a total of over .5,()00 tons is that the motor produced slightly more Agairr o (Vr« e^?nMd la Pastai - 
exerted on the pistons each minute that power at 700 and 800 revolutions per wiaWnr w^MS * ysaB? vSA 
the motor runs at normal speed minute with the muffler in place than waa scstoirasf?. .snsssss: 

These arti imposing figures, and it may the case when this “noite roduoer" was 
be wondered why such a gasoline motor removed. At speeds of 900 and 1,000 kssM bouwltoslrom 4«1 b^ piywS^S!^ wH 
develops ofilu no horae-powor, hut it must revolutions per minute there waa but little Spuaw nt?* 8. 'a«aaer**Ssm*« SmS 

be remembered that this force is not ap- differenoe notioeable; but at speeds at AffST 

phed continuously but that it is divid^ which the motor began to delivw its maxi- • Je^r yVLo adon, e. d. 
into a number of three-ton "hammer mum power, a slight loss oould bo detected ■tiMSIBia orPoarUNniU 

blows” of short diirulion. After the first with the muffler in place. At 1,400 or 
“impact” the pressure decreases until, at 1,500 revolutions per minute this power fSTfS 
the end of the stroke, it is searoely suffl- loss amounted to slightly over five per IVANiSD 

ciont to overcome the friction of the motor, cent of the total energy delivered to the TBOBNjqA:LB»iBBTrsiaiilsr«imtlM*haafr 

But though the three-ton energy of each dynamometer without the muffler in place, ff iS ^ rinffilm^iniitiSr 

explosion is soon expended, there is still a The mufflers used in these tests showed sspeoisd. O^m. bm TTANm^aHi! 

eonsiderahle force, amounting to three or haok-pressurea varying from xero to three csiA^npliMrace 
four times the presinire. of the atmosphere, and five pounds per square inch. Conse* 

that must be disposed of at the bottom quently it is posmhie that an old muffler, rosT C*>M 

of the stroke. This is the exhaust. Mid of poor design and clogged with soot and fort oaxim w irtoh T-miTr hM m* 

when this pressure is suddenly turned carbon, may absorb slightly over tan per S^si^&s„aa£ttoM 

loose into the open air by the quick motion cent of the maximum power of the motor, 

of a valve, a sharp refiort is bound to occur. But the interesting feature of these experi- 
for the formi in question is really the “toil ments lies in the fact that they show the 
end” of the explosion that has but just power loss caused by the muffler to occur 
taken place in the cylinder Let two onig when the motor is operating at high 
thousand of these "tail ends” — fiaoh of speeds and delivering its maximuni energy', 
which 18 pretty vigorous hy itself — occur But even the smallest oar is capable of 
in a minute, and it will be realired why attaining speeds well over thirty miles an 
“ear-splitting" is a mild term to apply hour, and it is evident that the full power /todm 
to the unmuffled exhaust. capacity of the motor should never be MnBcnJLMWOV* 

Now to many of us, the term “muffle" ^uirrd in cities or towns. Consequently, '^if SgAntWoBK. 

may convey the idea of to choke, or cover it is only in the open oountry in which the T? ?*T i h ’ii | ] ^****" t’toSi* vSapHir'^ti%an. 

up, and this, in a sense, is what the muffler maximum speed can be attained, or in the —a— -s— — 

docs to the uois*' of the explosion. But asoent of a steep hill in whiofa the full PROPOSALS 

the muffler docs not tluottle the exhaust power of the motor is required, that the - ■ ' 

with a high band and say, "Von shall not cut-out is of any advantage in reducing _ WOWC* TO CONTMCTOBS 
escape,” liut rather docs it lead the gaa the back-pressure offered to the exhaust, 
to ex|i«nd its energy hy easy stages. It And even in these instanoea, the advantage 
dfHts this hy providing a chanilier in which gained by the elimination of the muffler is 
the exhaust gas may lie expanded before problematical, and is more tbaoretieal than 
reaching the outside air If the exhaust practical The sound Of the unmuffled ax- 
wcrc carried through a senes of expansion hauats at the rear of the oar gives the im- 
chambors, it would have become quite presuon of tnereased power, but the effect 
meek and suliducd by the time it was is more hypnotic than aotual and it is 
discharged, for as it expands, so its energy quite possible that the oar could climb 
-and consequent noisc-making ability — that bill or attain the same speed on that 
is expended. But m order to save space straightaway as easily with the motor 
and weight, many mufflers are in the form operating quietly as it oould -with the uu i 
of a single expansion chamlier provided explosions making themselves evident in SuSd 
with a series of “baffle plates," or disks, a stream of Oatllng«un reports trhiliag »«“«« 
containing a number of perforations behind the machine. 

through which the gas passes, and thus But granting that a steep hill oan be 

the exhaust cxiiends most of its energy in olimbed faster or a higher speed on the jaT m jm Ta as 


MXOBanio vlth teehnlnsl Mrslnlaa sad nraeW- 
1 esi Aon nperisDce ^Tuit bs (hiallar wMKttMl- 


PROPOSALS 

"OVUM TO CONnUCTOas 


> Stop! Road! imdCoiuidern 


those and is rendered practically harm- level can be attained with the muffler oiopjAMauBau 
less hy the time it has reached the place out out, what are we to think of those I tvbkhlU battar off. ttw mu who h 
whore it enulrl make any impression on the drivers of the high-powered oan who op«o|frorlfe«r ^h?^Sw**To!SeT'r*J?'i_ 
human ear the out-out without provooatibn whmi {■ Fn**d«ii piasa^timtaBi 

Many motorists eonsider tho word driving through the city at a pace whlob I nTto MS; •vSSt^eUwSw.'iiS'tofjSS.^lSI^ 
“muffler" to lie synonymous with "liaek- could not possibly require more than a j >!!y*** * 

pressure," and as they know that this third of the power capaoity of the motorf j ***♦ ■•‘WAveaa*, Wew To«T ** 

latter term means a resistance to the paa- It oan only he the desire to attraot atten-l "mT"'"’. ; .iii’i.,— 

sage of the exhaust gaSt^s and a conaequent tiim that prompts such a prooedure, fprlPSESSS^BSSlEBStSfiS 
r».(liietion in the jxiwer develojied by the the slightest movement of ^ thrOttie « 

motor, some of them have oome to look spark lever will produce more power tlt>a{CfarTwbodl^a Daia* Ite.' 
upon the muffler as a poweretbaorbing would the most strenuous p ress u re on tin! D^M?Wk«*T^ ^ 

device. In c,>n,»nll«nno - I ’'.T*"* . 


upon the muffler as a poweretbaorbing would the most strenuous p ress u re on tin ^ 

device. In consequenoe of this belief, tin out-out button. r 

cut-out, hy which the etitaust gasM are But bseauae the eut-out has beak abuood TMk bohk, 7t engtaring^* 

allowed to escajie directly into ^e open 111 HO indication that it doe# not ^OIMIeoi 

nir without first passing through themuf- value when pToperiy t«atri«MU it tutsf 

fler, baa become one of the most used— ' be made to sarve aa an effective iMpmlw bHi taSaait 

and abused— aocesRoiies of the oar. Its tignai .An tba aveeuca pglltiitriliii erfH ej If. iiUbnhre tib. ttlefftiis 

abuse has become so flagnuit. is faot, that ONm vMify M MWlliA of tibl . . 
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|4n»i, iiai 9 iMrin of Utm «• 

iHMut Utm he vrffl At (he more nuiikBl 
ne(e« of the taont. Then, too, it is the 
vwy obieiifle of noise ntteadnot upon the 
operetiOB of the modem motor thnt mnkes 
it difimiH to distinRuish the antuni of the 
explosioes end to determine in srtint num- 
Oer (be ohnise ie ignited in enoh ot 
oylinden. It is when it is desiired to test 
the motor in the priveoy of (he gnrse 
the eountry rondside thnt the vnlne of the j 
eut-out will be nppreoieted by the Mito-| 
motillist. A pressure on the button, and 
the eiqdQsions become diatinot nnd nay 
irregulnr firing of the cylinders oan be 
deteoted instantly’. Then, by turning off 
the ignidoa current from various cylinders 
in euooeaaion and by pursuing a process 
elimination, the quality of the explosions 
in eaoh oan be deteoted and simple clues 
fomished for tracing any trouble to ita 
souroe. 

The eubmit may alao be useful for pre- 
venting the ooomrenoe of the annoying 
and startling muffler explosionB. If the 
motor is turned over when the Ignition 
enrrent is switched off, the nnexploded 
mixtum from the cylinders will be dis- 
oharged into the muffler. This will occur 
if the current is turned off when the motor 
is running at a high speed, and also when 
the machine is cranked preparatory to 
switching on the ignition current. The 
exploeive charges that have filled the 
muffler will remain there until they are 
Asobed by the hot exhaust gases 
oharged from the motor when it rune under 
its own power. 

Theee hot gases will ignite the charge 
in the muffler, and the violent explo- 
sions — which will at least startle by- 
standers, If they do not wreck the muffler- 
will result. If the cut-out had beeo opened 
whenever the motor was turned with the 
ignition current "dead,” theee explosive 
would have been diaohatged into the] 
open air, and no muffler explosion could 
result when the cut-out was sgnin cloeed. 

The dividing line between the use and 

rase of the muffler out-out is not difflcult 
to draw by those who have at heart thq 
reputation of the motor oar. It docs seem 
to be difflcult, however, to induce many 
drivers to follow that dividing line, and as 
'the aina of the few must be home by the 
nany," the present sweeping prohibitory 
legialatioa has resulted. Whan every 
driver haa pasaed that stage in which he 
iwsemhiea a child with a new toy that he 
llkee to "show off," the muffler cut-out | 
be a safe and valuable acoaaeory for 
motor cars. In its present status, 
however, the disadvantages arising from 
its abuse so outweigh the minor advantages 
that ita proper use possesees, that many of 
even the most enthusiastic automubilists 
are heartily in favor of laws such as ti 
recently paseed in New York and other | 
cities. 


“Heut Stoppiiif ** 

(OrnirlHded from pap* ?*•) 

To prove this, he prttpaees to be placed 
in a box, a foot of sand covering the bot- 
Ubt month, nostrils and ears will 
be filled with cotton wool and his eyes 
bandaged, to prevent the sand from enter- 
ing iUs oyetem. Then sand will be plleil 
ut*on Mm until he Is covered by at leest 
eighteen tnebea of It, weighing a ton; 
aftw remaining In this iKisiUuu for n 
quarter of an hour be will be extracted 
alive and well. All of which reminds 
of Btevenaou's "Master of Ballan- 
tme.” 

This athlete, Interesting as he is from 
ore than one viewpoint, got bla Idea of 
oiqfing hls heart by reading of Blast 
Indian “fakirs.” The press afibnt con- 
oladaa with the pleasant niauzance that 
here la another “wonder of the world.” 

1 should like to set. down certqln obser- 
vations regdVdlng this pbenomeopn, which 
ward 1 tise advisedly as mealing “ap- 
pearance,” a teiNo not t ie o e sa a iilly conson- 
ant with "roaUty." 

It la wrong to statf' that such muscle 


y )(i fhe USMtigbi. 



Have you read this Heat Primer? 

T he peculiar thing about the house-heating problem is 
that it isn't a problem. The Primer tells how .simple 
it is. I’he size of a house, its arrangement, its construction 
and its location are no excuse for insufficient heat or 
extravagant coal bills. The Primer sets aside such excuses. 

The way steam heats and the way hot water heats arc 
little known to house owners. The Primer explains. 
The wonderful success of 

Ds,gMagFwj^ Bcnlers and 
nerOB Radiators 

in meeting every heating need, keeping down fuel bills, 
providing healthful and adequate heat in every kind of a 
house in the severest weather is also well worth knowing. 
Tlie Primer gives the details. 
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Our New Catalogue of Scien- 
tific and Technical BOOKS 


W E have }ust issued a new catalogue of scientiiic and technical 
books, which contains the titles and descriptions of 3500 of 
the latest and best books published, covering the various branches 
of the arts, sciences and industries. 

^ Our "Book Department" can supply these books, or any other 
scioitific or technical books publishra, and forward them by mail 
or express prepaid to any address in the world on receipt of the 
regular advertised price. Q This catalogue is sent free of charge. 


MUNN & CO., Ik., PMuhen, 361 Broadway, New York Gty 
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The PcnuMylvunm Railroad 
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’I'lic “Siwcial’' leadn in 
h|)i‘i>d, coiuforl, and i‘onvi*n- 
icucc, an tin- IViinwylvania 
ILiiilroad ha« nver Inil in all 
IliuL pcrtaiiih to railway trana- 
jiortatiori. 
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Do you want good 
information cheap ? 

MJT Wnto lo ui ond wo will relef you lo o 
^J| ScienliAL AmoriLon Supplement lliol 
^ will give you tke very doU you need , 
when writing pletie iltte that you wuh Sup- 
plement irtieln. 

4 Scienti&L Amoncao Supplement articleo are 
written by men who Mand fommoot m modem 
ocienee and mduitry. 

9 Each Scientific American Supplement coita 
only ten cenu But the iniormaUon it con- 
tamr may rave you liundredo of dollaii. 

4 Send fur a 1910 catalogue of Supplement 
altulei It LOiti nothing Act on thii lug- 
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*» «!'>*•• Beery lamp wur- 
IlflSEASEi ranted. Uaed ij erery civilirtd 
II ODOR/ countiT on earth. Agents 
y wanted, WHta /or caUlafue 
aodprioen, 
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I Many profetwlonnl atrong bwii Naw 

I l«Mriii>d lilt* trick. 

» It iH (KKUtlblc to tlo rcmtirkable thliiga 
111 iiiuHClc niHuliinlatiitii by moutal concen- 
triitloii niid exorcUw: the thin* rcoulrwi 
iiothiiiK more wonderful than iieralatency 
III imifllce ditiinK yearH Many of the 
jiiMily pralMcd feiitn seen In the clrcua and 
I H inlet Hie are develo|ie<I In this way, aln- 
(rlfiiesM of iiuriH'HP nod hard work being 
I lie only retjulsltes Beyond this there la 
iii.tliliiK iiiarvelouH or iiiiproRching the 
iiilrnculoiiH 111 Ibeni. .Vll muttoular action 
Ik (liimlimted by the nervotw ayatem; and 
Hie iicrvoita ayatciu hua Ha throne ill the 
linilii ; where mind moal aupremely mani- 
fests Itself By willing It, and by conataut 
liraotlee. one can do wonders with hla 
niuscnliir syNlem, iia he can do with other 
imrtH of hla body 

If anyone Is at n loaa for an ambition 
III life, be limy by iiersistont concentration 
Iiiid pruellce, so niani|iu1ate hU great toe 
(oi for Hint matter any other part of hUt 
bod.t 1 IIS to Increase Its hIbo out of all 
iioniiiil |iro|MirtU>n Jobaiiutai MhUer, In 
IK'ts. stutisl (and this is sound paychology 
liHliiy 1 thill "The Idea of a particular 
mol ion determines a current of uervoua 
action toward the necessary musclea, and 
gites rise to the motion." 

Next, IIS to the pholugraph demoustrat- 
Ing the decided concnvlty of the abdom- 
inal mill t»f course the alatomlual mua- 
cli's lire here cimtracteil and not the 
stouiiicli rrotruslon of the nlatomeii la 
tiossllile, tliroiiBh exerclst' of the ntlud. 
The llternfiiru of the OM/ri’ In medicine 
conliilns such liisuinces. In medical prnc- 
tbv iibyslcUiUH aoraetlmes meet women 
who hate • phantom tumors" of the abdo> 
■lien But these phantom tumors dlaap- 
IKSir when the tmtleiit Is made to compre- 
hend flinl she la mistaken, or should the 
obB»«8Nloii iieralat, these “tumors” are dls- 
sl|iale<l, and the alslomen returns to nor- 
mal, under niiesthesiu. There are many 
lierformers who cau remain under water 
several luliuKes "Odiva.” It la claimed, 
con do this at least four minutes, which 
Is not miraculous, but only mildly un- 
usual. As to lielng burled alive for fifteen 
minutes, I can only rejieat here that 1 
have N(H*n a record of the promise of such 
feat, but not of Its fulfilment. 

Htuiemciila of wonders done In the Bast 
make most eiitrauclng romance; but they 
Clin have no stnndltig In the court of 
science. 

.\ud now about that "heart-stopping.” 
The muscles of the body are volnntary 
and lin'oUintar.v : the former are mainly 
under the control of the brain atid spinal 
curd, the latter mainly under tlie control 
Ilf the sympathetic system But not alto- 

■ getlier In either case Kor generally some 
cere|iro-s|iliml flluiuents will find their 
way Into symiinthetlc KuiigllH; and i’k'v 

Many voluntary movements become alao 
Involuntary ; 1 wdll to lake ii walk; but 
ns soon ns 1 have got started my legs do 
this for me Involuntarily white my mind Is 
iK-eiipltsl ulili other things. The heart Is 
eiieriiited from both the cerebro-splnal 
system (I be tugiis tiorvel and the ayin- 
pnlbette stslcm The normal heart beat 
Is 72 |H>r iniiiiite, n patient fearing he hus 
n fatal dtseiise enters the coiisnltatlou 
room with a pulse of nO; having betm as- 
sured there Is no siieli malad.v, or any 
occasion for such fear, his pulse boat, on 
leaving, liiis leiiirned to normal. Drugs, 
ngiilii, Mieli ns imisinrin and opium, will 
Very dis'lilislb slow the liiairt beat. 

It wenis iKissIble then, by concentrat- 
ing tlie will ij|Kiii the heart, lo iinicken or 
slow lis luilsiitioiis. But I know of no 
ciiae wlieve the innctbm of the heart can 
I bus In- really sto|iis>d, and certainly I do 
not beiicM. the i.len will bold in medical 
science, tbut this can lie done for twenty 
sw'onds 

The allegfil proof In the case before us 
apiM-ars lo be luiaial Ufion the phyalclan 
liiivlng put bis ear to the athlete’s cheat 
and IlNtoiiliig for twenty seconds, watch 
hi hand, with ihe result, that he heard no 
liettt. We need not question eltber the 
athlete’s or the phyriclan’s good faith. 
But such failure to hear the heart beat 
does not prove there la no beating hMirt. 


The iitttb«K!Op® As i»wclt hltkwt iettwto 
than the unaided oar. und the Dhatthndfr- 
scorio atlll more so; the sphygmometer 
applied to the wrlet might trace a pnlae 
beat (which would certainly iftdlcato a 
heart beat), though no bent omild be 
ellcltod over the heart. I do not lenni^ 
that such Uwtrumente were used. And 
even it by meana of tho moat delloatn 
apparatus, the heart puisatlon oonld hot. 
be appreciated, this would etllt not neecs- 
aaiily argue on abeolntely non-fnnctlonat- 
Ing heart. Patlbnta are moribund, Ooma- 
toae, for hours, with no appreciable heart 
beat and yet they survive; In all that 
time there must have been some degree 
of cardiac action. 

And If there wore absolutely no heart 
beat, what would become of the blood? It 
connot enter the arteries, because it has 
to lie pumped by the hoarl Into the artm*- 
les. It would be dammed back upon the 
lungs with Inevitable asphyxia, and there 
would have to be engorged veins. But of 
these things no evidence whatever la 
voiichsafiHl ns, 

Hurryiitf Nature 

(OonaluM from page rf.) 
whether success or failure has crowned 
his effurth. Then, possibly, he finds that 
one plant In a hundred has yielded some- 
thing lhal Is promising. In such crosaes 
there Is grciit divergence of tyiie. It Is 
only by selecting certain Individuals In 
which the types desired exist and seeking 
to ncceutuHte these tyiies, that a given 
fruit may be buUt up and established. 
Likewise It requires many generations to 
get the desired characteristics fixed In a 
given plant tender the old system the 
time so consumed was such that aeven 
years were recjulred in establishing a new 
fruit. Ill the clt range two plant genera- 
tions have been grown under the old sys- 
tem. The fruit that has been develoiied 
will grow anywhere Iti the Houtheru 
.'^itates. It takes on the nature of an im- 
proved lemon It will tie moiv nearly a 
substitute for a lemon than any other of 
tho fruits that we now have. It Is slill 
an ornamental plant and the Department 
of Agriculture recommends that people 
living in tlw Houthern Slates plant the 
cltraiige 111 their yards ns ornamental 
plants and derive the added advantage of 
being able lo pick ripe fruit for cltraug- 
ade. or fur any of the purposes for which 
lemons are used, from their own gardens 
at almost any time of the year. There 
^are ten thousand iieople now growing the 
cltraiige trees 

But had the Inarch and the nurse tree 
lieeii 111 use the oltrange would have been 
{MiNHed through eight generations instead 
of two by this time. The fnilt would 
liave been much more highly developed. 
Many fold greater results would have 
been already accomplished. 

But with the cltrange developed as at 
present and Ihe liiurch discovered, there 
seems great opportunity In this fruit in 
the near future The cltrange is but 
typical of a great iiumlwr of new fruits 
that are Just now behig develoiied. There 
Is the tniigelo, wlilcb is a cross tietweon 
the tangeriue and the pomelo or grape- 
fruit. The gmiiefrult Is over bitter for 
many iieople and Its skin la close fitting, 
making the meat hard to get at. The 
tangeriue is over sweet and the kid-glove 
skin almost falls from It. it is easy to 
imagine the fruit that would result from 
this cross. By selectiou and combinations 
of the desired qualities by cross breeding 
the specimens, the sclentlsta lielieve that 
they will la* able to establish fruit that 
Win have just the right amount of tart- 
tiMS and Just the detdred kind of skin. 
Already there are some siasclmens of the 
tangelo growing in Florida that are said 
to be In every way sutwrlor to the orange. 
With the use of the nurse plant and the 
Inardi gnwt things are expected In the 
next few years. 

There is another aiipUcatlon of tto In- 
areh that la Just now bMng tested. Deli- 
cate fruits auch aa the lemon that refime. 
to grow except In a few apote’ln the very 
warsMot of the tlnlted Btatee, (ire belog 
inardied upoo meh eold rerietanil: iilMtta 
M tbt seok ensm It to kWNW that li 
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hap ^Vtdiieol of Plante that proteetK | 
Afontt^ The leuon. (or t^unce, 
it* latkimB (nil of eap ttaronghouti 
the hrtttMr. Vlien the weather tfete eaf- ! 
[((it^tty c(dd tliie eap le tamed Into ict> i 
anil the pbuit la as a eonsequeaiie killed. ! 
Out wbem (he lemon is tunndied on the! 
MtOelc orange, which by nature haa a mii 
ooatrol adapM to cold climates, the story ! 
is different. When cold weatilier ap- 
'Jprhsidies the mock orange roots refuse to | 
aettd the sap Into the top of the tree. It, ! 
therefore, fklla to freese and Is not killed | 
by the cold, tio it la hoped that by In- 
arching the orange, the grapefruit, the 
lenum, or any other of the dtrus fruits 
upon the aturdler, related growths farther 
north, the danger line may be crowd- 
ed Into materially higher latitudes, and 
that emn the citrus fruits of the pres- 
ent may be grown in a vaotly wider range 
In the United States. 

The inarch may alM be extensively 
uned In rose culture. When adentifle 
growera develop a hybrid rose 
through this same method of oroea fertili- 
sation they have been forced to wait for 
years nntll it came Into flower. Some of \ 
the moet delicate btoasoma grow on stalks 
that are also delicate and alow to develop. 
Such seedUnga may be inarched on the 
stalk at some sturdy and well rooted rose- 
bush and rlgoronsly crowded Into blos- 
gtom. Its virtues or lack of them may lie 
sooner determined. 

There are those who may aay that prac- 
tically the sapte things may Im accom- 
plished hy the old proo^ Of budding or 
grafting. This is, however, not the case. 
Before a plant may be budded onto an- 
other stalk It uiOHt have aoiulired consider- 
able age In order to pradace the right sort 
of buds. The process of budding is most 
deltoato and the results are in question. 
It la vastly slowsr than the toarcb. It la 
Tustly more didlcult The (lovemment 
plant growers state that any Intelligent 
man. though entirety Inexperienced, can 
readily accomplish the inarch, while the 
baflHng process of budding requires the 
most exact sctentlflc skill. 

The man who hos been the moving 
spirit In the binrch work of the Ooverii- 
ment Is George W. Oliver, who has charge 
I of the Govornuient hothonses at Washing- 
ton. Mr, Oliver, Hke so many of «ie great 
gardeners and agriculturists of the na- 
tion. la a Hcutchman. The greater part 
of his life has, however, bean spent in the 
United States, and for many years his 
has bem the ceaseless care that has kept 
the temperatures right la the Govern- 
ment hothouses for growing {danta that 
range from the Arctic circle to the equa- 
tor. This transfiiKton of the energy of 
one plant to ttiiother''ls his ftiml success, 
but is merely typical of the manner In 
which he works the things of the veget 
table kingdom and sncceede where there 
would seem botss for nothing short of 
witotaety. 

Tba *K3oiiinMmw«Bl11i****^egr Hamp> 
gliin" CoUbion 

(€o»mM from pag* ».) 
watch, all were asleep on both eblps, thej 
crews repaired quickly and quietly to 
their etatloBD. and eye-wltnesoes on board 
each vessel state that there was no coiir 
fusion of any kind. The “Ckimmou 
wealth” backed off, proceeded to her laud- 
ing, and dlsctuirged passengers and cargo 
.The crew of ,the liettleshlp at once set 
abopt preiHtratlons foe etfectliig the neces- 
sary temporary repairs to Unabte the ves- 
sel to proceed to the neatest navy yard. 

Ttaeae consisted of two wooden bulk- 
beads securely bolted to the oblp's aldwi 
|ai)^ decks and sattably bra«ad to with- 
stand heavy seas (rom.aft If n a oe eoa ry. 
[By workhv; day -and oliWb a theroagbly 
1 efficient watertlghh Job w«« oam^ted en- 
hy the vaend'a «tew ti (ppr work- 
ing days,. Here adattt theory b horne out 
by praettoe, sbowinV. tlWt the 'modern 
hattleetib aetpitUy Ip * and 

Jtttdtpind imfc aniti, CKpab* b d«i edgeucy 
" epMvtbt afed' 'gaib\'a«bwdre repairs 
.bMb 'tmmTf: b thb oeee 
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At last the ideal guide, the result of twenty years of study 
EJ end travel, is completed. It is endorsed by every steam- 
^ ship and railroad company in Europe. To those who are 
not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred quesUons out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
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nervous breakdown Normal 
bodily I unctions are upset — 
restlul sleep becomes a boon 
soujthi III vain; mental effort, 
exhausting laboi , dicestion, a matter of uncertainty, 
ery fbouKht and at non, an effort 


tliiiUMiiil |>li)M- seat Ilf tro'ilile by upbiiiltlini; 
ited the seal uf and iimirisliiiitr tlic imiioverislied 
enl nil banaloccti ncrvc-eclls It is (umfortiiig and 
tniiu llial will agrccabit in aetnin and is wel- 
naires nl nervi i nmed h\ the nerves bcraiisc 

aic (jiven llnti it is a food tonic of marvelous 

d (leisonal word refonstruc tive fort e 
1 IS of tfennine If fifteen tlioiisaiid phvsicians 
tin lojcual food attree that SanatoKeii does all this 
starved nerves — v«n inav well find the answer 

lieir wants to vonr neric troubloe in Its use 

Thii Remarkable Book FREE 


Or! Sanutni^en from yonr no/ obtainahU 

pom him, lent u/ion rerfiffl of prut hi , 

THE BAUER CHEMICAL COMPANY 

28 G IRVING PLACE, NEW YORK CITY 



THE WONDERS OF C 

“Where will you find a young man whose curiodfP^^ p ieai ^ i 
will not immediately be awakened when you put 'Wto wImto 
a potato," said the great Pasteur over fifty years affr/^Swiy 
that potato he may produce sugar, with that su{fWi bIcoIioI, Mrjm 
that alcohol, ether and vinegar ? Where is he 4wt * **** 
happy to tell his family in the evening that he has just bem woMl- 
ing out an electric telegraph ? And, gentlemei, « amvmced df 
this, such studies are seldom if ever forgotten. It is aomewbat »• 
if geography were to be taught by traveling ; such geogug^ is 
remembered because one has seen the places. w mi|^ 
your sons will not forget what the air we breathe caBtaku, WMB 
they have once analyzed it. When m their 
their eyes the admirable properties of its eleiVlita nrolb beett 
resolved.” ^ ' • 

^ More astounding than ever are the achievemenl| i || | i TO f ' l iBa ^ 

chemist- — more astounding than even Pasteur 

would have thought that rubber — real rubber-~-a|i|ptelM^^ 

out of turpentine, out of potatoes, out of coal tai^~^|llpp 

different substances? Who would have thou^t, 

ago, that sugar, steel, flour, almost every article 

would in this year nineteen hundred and twelve be mi|||k4M|k% 

haphazard rules of thumb in a factory, but by trained 

armed with instruments of precision, with test tubes, anctfplaill? 

Who would have thought that even the time honoreC||lilt df 

cooking would be reduced to a chemical basis and tKii|'^^ 

kitchen would become a kind of laboratory ? That the klriMlg 

of a steak or even the mere poaching of an egg would bedMUa a 

matter of chemical concern ? 

^ The next mid-month number of the Scientific American Mlibkab 
will bear the date August 1 7, will present some of these marv«i|.' 
Only the business side of the chemist’s activity will be dwilll' 
upon ; for here in the last few years amazmg results have hibn 
achieved. 

^ Pnee fifteen cents on all newsstands. 
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MONOPLANES 
and BIPLANES 

THEIR DESIGN, CONSTRUCTION k OPERATION 

Tb* Application of Aerodynamic Theory, with 
a Complete Deecription and Compar- 
Uon of the Notable Typei 
By GROVER CLEVELAND LOENINC, B.5c.. A.M. 


Aviation i> a predominant tow in the 
mind III the public, and » rapidiy becom- 
ing one ol Ihe grealeit goali oi develop- 
menl ol the promeuive engineering a^ 
Kienlilic world In the many boolu that 
have already been wntien on avurtion, 
ihu faKinatug rabject ha» been handled 
largely, either in a very popular ” and 

atmoiphere of ma£emalical theory that 
puzzlet beginneri, and u ohen of little 
value to avialoTi themtelvei. 

There i*. coniequently, a wide demand 
for a practical book on the lubject — a 
book treating ol the theory only in it> 
direct relation to actual aeroplane deigpi 
and completely wtong forth and diKUumg 
the prevailing pracUcei in the comtructaon 
and operation of theie machma. " Mo- 
noplanev and Biplanet " it a new and 
authoritative work that dealt wgh the 
•ub|ect in preciaely thu manner, and it 
invaluable to anyone uteretted in avia- 
bon. 

Mr. Loening, who hat come in intimate 
contact with many ol the motl noted ari- 
atort and corulructort and who hat mada 
a prolound tiudv ol the eubjecl for yean, 
la unutually well informed, and it widely 
recmnized at an eipat in thb hna. fat 
a daai and definite alyle,and m a lemaifc. 
ably thorough and wdl-arrangad maoMr 
he bat pcenoted the tubject of aviaiioii. 
The Kimlific euetnew of the vahiaUa 
1^ and refetencet, at well at iht h^ 
character of iha mauaMrabla dluiMlioai 


and diagramt, renden thit work eanly tht 
belt and the moit uieful, pfacbcal and 
complete that hat ever been coninbuiad 
to the literatuie on aetoplanet. 

Following it a Ubie of the contaatti 

PART 1 . 

The Deitgn of Amplanu. 

PART II. 

Detailed Detcriplloru of Ihe 
Notahle Aeroplanee. 

P^T III 
Compathon of T»pti. 

Price $2.80 neb pMlpeid 
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Tho purpoie of thit journal i* to record accu- 
rately, limply, and intereilingly, the world't 
progren in icienltfir knowledge and tnduitrial 
achievement. 

Wanted— A Chief for the Bureau of Chemiatry 

M onths lmv<‘ now elniiwNt hIiiop l>r Wiley 
ruNlgiuid UK olilel of Hie Uureuu of i’hemlHtry. 
That no Kiioce»Nor Iwk uk jet been awiolnted 
inuy be nltrlbuted to the fact tliut It Ik no eUH.v tusk to 
Induce a NClentUI of eouimauding poHltloii and |ier- 
HoiiHllt,\ to neceiil an annUHl salary fur lesN than the 
aniu which ho could earn In a jeur In iirivate iiructlce. 
Morwner, the condiMotiH under which work Is now car- 
riod on In the Bureau of (’hemlstry would be Intoler- 
able to any really HClentlllc man Seltlsh food manu- 
facturers ure tsmnd to do all in their power to make 
hlM offlclal life as uiilsairuble as posalble, and the 
aplrlts that now dominate the work done by the Bureau 
of I'hmnlatry In passlnk ujam the leKullty or llleKallty 
of the doluBs of food and drug manufai-turers would 
hardly be In s>mpntliy with a real aclentlflc chief. We 
GuuiKit ImaKlnc that any aelf rc^siiecllug; scientist who 
has II reputation to sustain would be wllllint to accept 
the fswlflou without absolute rtower to reorgaulae the 
entire bui'euii, and to slm|s? Its lnvestl«atloua In such 
a way that Its work will be resi>eoted. Vet, not until 
a thorough reorffunlzatlon Is effected, not uutll the old 
meatiiuKleMa dhislons of (he Bureau of (Ihemlatr.t are 
alMillshed, not until the rank and (He <if the Bureau 
of Chemlstrj realize that at last they may work with 
the Iniisirsonul, unbiased, open minds of chemists In a 
university laboratory of the hluhest standlUK, Is It 
likely that the Bureau of ('hemlstry will become a truly 
eflectlve and valuable Institution. W’heu that reor- 
Kaulziitlon Is effected it will no loiifier bo nocvHsar.t to 
maintain at an expense of tens of thousands of dullars 
tier year a referee board to cheek up the work of the 
Bureau of Chemistry, As mutters now stand, the 
Bureau of Chemistry has the laiuentuble distinction 
oC Isdna the only department of tho (lovernnient that 
cannot stand on Its own sclentlflc feet, and that re- 
gulres sclent Kle siiiiervlslon li.i another body 
At iiresent wealthy dishonest food manufacturers 
find It no dlfflcnlt task to escaiie the punishment which 
they so rlclilv desene. Oiiposed by well meaning but 
Ineomiietent employ ts-s of the Bureau of Chemistry they 
llud It no dltttculi mutter in Court to offset their un- 
sclent Hie evidence by exiiert testimony, which can lie 
bouKhI at II market prh-e, and which Is at least as Rood 
ns the eildence iitlfied by the (ioiernmeul That Is 


a nation's health, will that 
n lH>coine what It should be 
shrink from the kind of 
nizallon and administration 


Iiiterf««iiC9 and Aeroplane Diaaaten 

T HBKK very recent accidents to aircraft hnie 
fiirnishetl food for serious reflection, and they 
arc all the more Imiiortunt becauH«> we ap|s>ar 
to Is' on the eve of a wide adoption of neroidanes of one 
or another form for military and for naval uses In 
addition to this, these mishaps ure likewise lessons to 
the aviator Kenerally. lu brief, we are lirouaht face 
to face with the fact that speeding aeroplanes are a 
danger to oue another even though maneuvering at 
apparently sale distances. 


iSOENIfFtCAMOffiCAK 


Cu the Huth ot June, Mile. Helene Dutrleu, while 
driving u mouoplaj|ie at Alxdes-UaiuH, hit 
hole," as the deMeudlng alt* curremt has tieea nick 
itomed, and fell to the cpcttud. Her fall, howavei-, 
checked by her machloe landing ou top of two other 
lUQUoplaDes asemidlng at the time, and all three of 
the ucroplaneM were thrown to the earth. 

sixteen days later, af. Vlltacoublny, near Pai'la, Dleu 
leuants Brlez and Burlea, t»oth of the French army 
set out on a flight toward Belfort, a point on 
ern frontier, lieutenant Brlez got tho atai 
fellow uriiitor, and had reached a height of live 
six hnudred feet before Lleulennnt Burlez overtook 
him. Lieutenant Buries was traveling a hundred feet 
higher up nnd faster than bis brother officer. Jti 
after the iipiwr monoplane swept ahead, a descending 
column of air — undoubtedly the reaction due to tho 
overhauling and higher monoplane — ^struck ot 
wings of Lieut. Brlez's machine and destroyed its 
equilibrium so suddenly and forcibly that tho latter 
aviator and his aeroplane were dashed to the 
Lieut Burlez was thus the Innocent cause of the dis- 
aster which nearly cost his c«mi>aulou-ln-« 
life. 

It is (lulic probatile that Mile. Dutrleu's fall may 
have boon brought nhont by the aerial (lerturltatluns 
set up below her by the maneuvering of the t' 
monoplanes — In this resiiect the promoting agitation 
coming from tieucath instead of from utiov'e « 
case of Lieut. Brlez's serious plunge. We d 
know what were the speeds of the two disturbing 
planes at Alx-les-Hulus, but It Is not hard to 
doubling the cause of the aerial commotion would 
naturally promote greater reactions, and the gravity 
of this under any circumstances might lie augmented 
If the same factor of agitation occurred nearer the 
ground. Tills is broadly on the principle tliat 
displacement of the air, as that (sycasloulng sound, for 
Instance, will carry its effect higher tliau a similarly 
disturbing force exerted at greater altitude and 
milled downward. In the case of the Burlez-Brlez 
accident, we are left to speculate us to what might 
have occurred If the lower rather than the tipper 
monoplane bad overhauled and i>assed onward at 
greater siteed. 

(>nly a few days ago, the Italian aviator, (luidoul. 
while maneuvering bis hydro-aeroplane aloft in the 
(inlf of Spezla. drove his machine across the 
the Iwttleshlp “Ihinte Alighieri," whleh whs at that 
time making alstut twenty -three knots an hour. The 
high sfieed of that twttlesblp created such perturlia- 
tlons In the air that Onldours machine, although some • 
cUstnuc(> astern, was capsized and tumbled Inlo the 
water. This Is estieclally suggestive to the naval man, 
because the use of the hydro-ueroplane is proposed 
lu conjunction with sea-golug ships as mobile launch- 
ing and landing places for these hybrid scouts. The 
t iimble which Signor Giildoul got under auspicious con- 
ditions of wind and water does not prophesy favorably 
for the employment of aeroplanes with moving vessels 
and In mure boisterous clrcumstauivs of wove and 
weather. 

But wiuit all three of these llluiuluntliig mlshaiw 
emphasize Is the wide z<«ie of disturbance set up by the 
i-eactiouh of the ulr following a moving Issly. Model 
basin ex|)crlmeuts and the Influence of shiiw In motion 
have given us convincing evidence of the force of the 
soctloii created tmtweeii neighburtug vessels under 
way. Because of the denser character of the medium 
supiKirtliig floating ships. It Is reusoimble to suppose 
Uiat the action of readjustment of the surrounding 
water Is coudued to u relatively restricted zone when 
compared with similar disturbances created lu tho air. 
And yel we know that moving craft have affected oue 
another by suction when seimrated several hundred 
feet. Because of the cumpremlblllty and the far lesser 
density of the air. It must be iflalu that a flying 
machine— not a balloon — Is drawing for support uimu 
a much wider atmospheric zone than a similar weight 
tsirne ntsm the water's surface. Again, the compres- 
slhlllty of the ulr Is a prime factor In sustaining ar ' 
heavy IsHly in motion aloft, and the re-ezpausipir'tff 
this air III the wake of the aeroiUnne miisj ^l^UCe 
licrtnrhatlons which carry their Influence correspond- 
ingly further because of the very nature of this me* 
dluui. Therefore, at first blush. It seems that the fly- 
ing mncblue in tltgiit must be given a wider berth by 
another ueruphine than heretofore Imagined. The ques- 
tion Is, whai will this Impose when air craft of thla 
sort undertake to oiierato In HquadronsU Formations 
of tills kind may logically follow the adoption of the 
aeroplane gun. 

It has been Intimated by some students of this prob- 
lem that the proiietters of the aeroplanes were prln- 
clisilly responsible far these disturbances leading to 
the formation of falling columns of ulr, otherwise 
poimluriy known as "air boles" or “air pockets.” Th*t 
there la good rtiason to doubt the entirety of this per- 
turbation tielng due to (he prepeUers has been dis- 
closed by the towlitg teefa ot modris In the experi- 
mental basin. The reeMtebss of this Character have 
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that «. somewhat kindred 
between the propeller of a ll 


porting planes whleh 


bluntly aghtoot the opposm 
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of the formidtzble obetzsales 


graphie dessciptioa of thsee 


■nggestioos far 
It is a mlztbke to aupiiose that 


suttees to pioteot from 
illnstrated last August, whea^ 


the Booiety of Obcerratories 
of Mont BlanOi '•ras struok by 


wood, rooted with sheets of copper 


vided with lightning rods. It 


struck in 1909, although it did 


The famous Janssen observatory 
was repeatedly itrack, although it bo 


lightning rods, ooBneoted by eablez to 


mm m Km 


extraordinary and appahing; the 


woe frequently melted or perforated; 
and mite In the walls were melted; the wooilplk 
eharred; the metal cap of the large tdeeeope zne 
pssreed with holee, etc. 

In 1903 a guide, one Felix Boson, writaeseed 
liant eleotrioal disoharge in the form of libbodfe^ 
fire whiob for two hours and a half ooBtinned toj|p|r 
ooross the interior of the buying, prooeeding wj^ 
one of the cables oonneoted the hghtnlng dlpL 
In 1902 a ball of fire 00 large as a pigeon’s eggitiW 
seen to move slowly eeross the room, then iritiiiil|i|m 
a distanoe and explode, giving a violent Mwek tfUlm 
persons present. In 1907 a senoa of lightning afapim 
oocurred one evening at nearly tegular interval4.ri«tf 
a few minutos; each stroke prodneed a deafe^ 
noise and was attended by sparks like fiery serpdWfa. 
whioh shot through the observatory in all dtrecti||u. 
This proociM oontinued nearly an hour. Stieh 
ranees appear to have been oonunen at the Janlmp 
observatory, which must have been a far from tTaDMlB 
place of abode for the savants who carried on histiHtB 
ressarobes at this elevated spot. ; 

It IS evident that lightning tods are (entirely in4tt»> 
quate to carry off the enormous disehargoz df mountiia 
thunder storms. 

In oontiaat to the experiences of the former JangfilB 
observatory, it is most encouraging to leafn Hm 
M. Vallot’s own oliaervatnry, on another part of blttMi 
Biane, has never once been ztniek by tightniog, duSfa 
Ite thirfa^h yeara of existence. This struotiUe fo bStt 
on the solid rook, and is eompletely inoaaad ill 
■bepta' of copper, which are eonneoted with a wiMp 
. of multiple-poist Ughtning rods, gMoacMd in the ifiu 
The whole syWam of metal thus fonaa a 1 |Wmw 
cage, wbioh^ fully oarries off the H gbtnfag it[|iiihM||i| 
that even during the moat violcKt thunder 
no eleotriad effeet of any Idad. ie obzarvnd 
building, despite the preeenee of munerous faeliilh 
Instrumentz which an not eonneeted with the light|||||j|jf 
rods. M. Vallot's observatory (herefon forms * vnS 
ble obieot lawon to anyone who fa oontomplatlhg^ph 
ereetion ot a mountain obeervatory. ’I‘ . 

Danger fa Metal Wtae Veaeelm~A note of wiiraii4% 
regard to the use (rf metail utfafaifa for the measmiiiL 
serving, or Mdfag of wine is aoufided in the 
Vmieole by M- L, Mathieu. In general only eojlMlIh ' 
plated oopper, or silver should be permitted <h 
romns, oelfari, etc., though ptofad "tin” ip| 

■afefa under certain epeoialeonditfain. Zfaefa«MM|||r 
prohibited, ifaoeit fafans with wine taifa Whi^ •fabfil* 
bfa fa the Wiho,.und wfafab mH only JfaW iiL. 
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toxio even In very email ( ' ; j,, ’/ ; ; 
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bgr Prof. O. 
Whwetholovo 
•## tmitwotowi nmgiiur ft»n> 70B to 

I •<taMI•e »Mfc«.‘^Tho oouadl of 
•mtetioa dt Oiiemiaal Bodetiw, 
April, ttJMMiitnoiiiljr npprovod Prof, 
ia Mw of « ttoifona riao, or Mriea 
1 pttbitoothMM, «iid Moominfraded 
loeiotiM adopt the univemd format 
00 a tamat beatiaK aome losloal 
poMiaathHis of rim AMooiatioiii wUl 

MaUag.— Ftof. Willis L. Moon. 
Buraau, has issued a statement in 
0 efforts of a proudneat breakfast 
Battle OiMk to produoe tain arti- 
mtems noo essary for the Weather 
bsy," says IVof. Moore, “to entm- 
mts in order to oonvinoe the publio 
this and every other method so far 
psopoesd tqt artifUaliy produoing rain." 

ffstand tad ArtMelai Asphalt.— In several European 
SOUUlaton. arid eqieoiatly In Austria, artifleial asphalt is 
tWBiitfawtitfad add used; but up to the present there has 
been no diiaet Comparison of the two from the purely 
ehetehMl standpoint. Reeently, however, Oawalowski 
has made anhlysii of true Barbados aepli^t and of the 
artiflolal, with the following results: Bpeoidc gravity, 
naMnd, bOldS; artifloial, 1.803. Hardnesmaooording to 
Mohs, aatoral, 1 to 2 deg. M.; artifioial, 2 to 3 deg. M. 
Hardness aoeording to Breithaupt, natural, 1 to 2 deg. B. ; 
artUMld, 3 deg. B. Soluble in petroleum, natural, very 
easily; artifloial, with great dJffloulty, slowly and inoom* 
petely. Soluble in benzin, natundf' very easily and 
eomt^teiy; artifloial, with great lliffloulty, slowly and 
inodmidetel^. Soluble in bensol, natural, very easily 
and eompletely; artifloial. rather easily. Solubility in 
wax, natural, not known; artifloial, in 6 to 7 dajrs, leaving 
an amberdike remainder. The solutian in benrin of the 
Baibados natural asphalt gives a beautiful brownish var- 
nhdi layer, which dries in about tan minutes; that of the 
f W i u ie l asphalt, however, does not; therefore the first 
Ik to he preferred for fine varnish. 

The Balk and Weight of Our Bataflill.— Mr. George 
jA. Undsay, writing in the Tranaaotions of the Aoademy 
af Soienoe of St. Louis, gives some interesting statistios 
gf the rainfall of the United States, not expressed in the 
eonventional inohes of depth, but in the aggregate vol- 
ume and weight of the moisture that falls annually over 
a given area. To anyone who is familiar only with the 
oustomary method of stating rainfall, it is somewhat 
startling to learn, for instanee, that 43.9 oubio miles of 
rain fell in Missouri during the year 1896. This is de- 
cidedly more impressive that the statement that the rain- 
fall was about 40 inohes. In the same year 1,296.4 cubic 
miles of water is computed to have Mien over the whole 
area of the United Htates, and the average annual rain- 
fall is somewhat greater than this; viz., 1,308 oubio miles, 
weighing 6,000,000,000,000 tons. As an illustration of 
the fact that most of the water that falls as rain never 
reaches the sea through the medium of dnunags, but ia 
evaporated from the land, Mr. Lindsay shows that the 
discharge of the Miaaisaippi River at St. Louis ia but little 
greater than the volume of rainfall over the State of Mis- 
souri alone, despite the enormous area drained by the 
river above that point. 

Street Dast and Street Pavements. — In a recent arti- 
de published in ffygisns Or. Rasser draws attention 
to the oonsiderable danger oonneoted with street dust, 
the action of which on the human organs of respiration is 
lesponrible to a great extent for the origin of tuberauloals 
ud similar diseases o( the Hugs and wind-pipe. But 
apgrt from this kind of trouble, dangerous chronic in- 
flamnations of the eye should be put down to the action 
of street dust. ^ fact, an inerease in the frequenoy of 
eatarrhi has been obaerved with oontinued dry weather 
, aod a rednotion on. the oooumnoe of the first rain. 

. Under these conditiotM road engineering, ^tort from its 
teohaioal task, has primarily to fulfill a sanitary task. As 
rile preduotion of dust depends on the ibting of roads, a 
pavement complying with ail hygienical requirements 
shotfld be looked toir. Asphalted stmets would semn to 
eonply with most of these oaoditions, provided there be 


SaeetridCjr 

Bleetfleal Inlgatton.— At Good Ground, L. I., Mr. 
Emilio Olsson Is conducting some expeiWents with 
his system of irrigation, described some time ago in 
the Inventor’s Department of the SciZNTino Aukrican. 
The poorest soil in Good Ground has been seleoted for 
the test. One plot is irrigated with water alone; a 
companion plot with water eleetrioaUy charged, accord- 
ing to the CMsson systmn. The results of the compara- 
tive growth win be watched with interest. 

An BlecItfesBy flNd ben ftomaoe.— The electrical 
production of pig iron has been tried from time to time in 
Scandinavia, poor coal supply of the oountry and the 
avaUablliiy of cheap eieotrio power inviting such experi- 
ments. In n powerful reducing jdant erected at Trull- 
hhtten, investigations latoiog six months have recently 
been oooaluded. The energy was supplied at 10,000 
vcdts, thtde-phase, and transformed to two-phase cur- 
rent with a pressure variable in each phase from 60 to 100 
volts, and ourrents of 3,000 to 18,000 amperes were em- 
ploy^ in the funuuse. The best result attained was 
2,241 Idlowatt-hours per ton of iron oast, of which 1 ,596 
kilowatt-hours was expended in useful work, showing an 
eflioienoy of 71.77 per eent. The furnace it designod to 
produce 7,600 tons of (Mg iron during eleven months of 
the year. 

Commnalearion with Rsllread Trains by "Railo- 
phone.’’ — A demonstration of the “Railophone,” an m- 
vention for actuating signals and effecting other me- 
chanical operations on moving trains, was reeently given 
on an English railway. Briefly the system comprises an 
insulated wire laid alongside the track and connecting to 
apriaratua at signal cabins and stations, and of a pair of 
coils wound on frames around the railroad oars, one for 
sending and the other for reooiving. The system oper- 
ates by induction, and an essential feature is a relay 
which can only be operated by tbe periodic impulses 
which convey the signals and is not affected by the non- 
periodic vibrations caused by the movement of the train. 
Among other feats accomplished during the tests were 
the stopping of a train which had tieen allowed to run 
past a danger signal and the transmission of a message 
and its reply between a station and the train. 

’The Hamburg Electric Railroad. — ^The new Hamburg 
elevated and underground eieotrio road is a remarkable 
pieoe of engineering and electrical work and represents 
the most recent progress on the continent. It is made 
up of viaducts and bridge structure for about one 
third tbe length, and a quarter of the length is under- 
ground. The remainder is built of embankments, in 
part, between masonry walls. Trains are made up 
entirely of motor oars, each one having two 100 horse- 
power motors, and the oontrolling can be done from 
each of tbe end oars. The total length of the line is 
about 16 miles, with standard gage tracks, and the 
distance between stations is 2,660 feet. Tbe station 
platforms are 200 feet long. An automatic system of 
eleetrio lighting is used so that the lights oome on only 
when passing through the underground part. Three- 
phase ourrent at 6,000 volts is supplied by a special 
plant at Bannbeek, sent to two sub-stations at tbe 
principal statkm of Eppendorf, where it is transformed 
to 800-volt direct-current. TliiB is employed on tbe 
third-rail system, but the oontact shoe works upon 
the under surface of the rail. 

A MarvaloM BtoetHcal P to wva ry.— In a brief and 
revolutionary monograph presented to tbe French 
Aoaddmie des Sciences, Prof. Jean Beoqiierel, the 
great phyrioist, announces a discovery which, when 
it is confirmed, as it oertainiy will be, will prove to be 
of untold importance in the praotioal workings sa well 
as tbe study of eleotrioity. It is well known that if 
a thin strip of metal is fastened to a glass plate placed 
between the poles of an rieotro-magnet in such a way 
that the plane of tbe strip is at right angles to the lines 
of force of the magnetic field, a current passing through 
the strip from end to end is deflected to one side or the 
other, acoording to the type of metal of whioh the 
atrip ia composed. Thus the ourrent in a strip of zinc, 
iron, or oobrit is defl e ctod toward the right, but to the 
left if nickel, gold, m Usmuth is used. Tbe effect is 
eepecially strikiiig when bismuth ia taken to make 
the strip. From its discoverer, Dr. Hall, of Johns 
Hopkins University, tiiis has bron named tbe “Hall 
effect." It has been hdd as strong evidence that there 
are such bodies as positive electrons. Dr. Pfund of 
Baltimore Is, together with Sir J. J. Thomson and 
others, eonvinced tiiat the presumptive evidenoe in 


Aeronautics 

A New French Aero Club. — Bl^not. who ri'signed on 
July 3rd last from the Aero (’lul) of Franoo, has started 
a new organization, called the Aviators’ Krieiidly Asso- 
ciation. Among ills adherents are many famous avia- 
tors and designers. 

France and the Gordon- Bennett Cup.- -There has 
tieen much activity at Chalons The elimination trials 
for the Oordon-Bennett cup have shown that Vednnes 
will, in all likelihood, represent Framw Ueoently he 
covered 200 kilometers (about 121) miles) in one hour 
and twenty-four minutes. 

A Berliner Engine. — Mr. Emil Berliner of Washington, 
D. C., well known in connection with his telephone and 
other important inventions, has patented a rotary gas 
engine which has a rotating crank case carrying a cylinder 
whioh rotates with it, and a piston in the cylinder with 
the (jorta of the nyhnder so disiiosed as to lie uncovered 
by the piston os it reaches the end of its stroke following 
explosion. 

A N«w Aeroplane Construction.— Spencer M. Brown 
of Portland, Ore., has patented an aeroplane, No. 1,032,- 
687, whioii has a pair of upwardly inclined wings which 
are unitinl at their lower edges and eaeh of the wings is 
broken into transversely disposed sections, with each 
altornating section along the inner edge of iwoh wing in- 
clined upwardly to form with the other section a trusa- 
liko framework. 

A Sixteen-hour Journey in a Dirigible. -The French 
dirigible “(’onte” has made a trip lasting sixteen hours 
and twenty-four minutes. Under the direction of 
M. Gohen the craft left from the vicinity of Meaux 
and Fontainebleau, returned over Pans in the dead 
of night, then reached Etampes, Arthenay, and Char- 
tree. finally to return to Issy-les-Moulineaux. The 
mAximum altitude attained was over 6,600 feet. 

Reristaace Tests With BIArlot Machines. — The 
French military authonties have lieen making some 
nunarkable tests with BI6not monoplanes. On a s{>eoial 
railway tram a BI6riot monoplane was mounted m 
such a manner that it could assume all possible (wsi- 
tions taken in ordinary flight The tram was driven at 
a speed of 7'2 miles an hour over a 5-kilometer stratob 
of railway. 

InvostigaUng Accidents. — Tho Public Safety and 
Accidents Investigation C'ommiltee of the Royal Aero 
Club promisee to fulfill a useful purpose in the develo]>- 
ment of aviation. Judging from tbe oelerity with 
whioh it proceeded in investigating the aceident that 
ooourred recently at Brooklands, in which an aviator 
and a passenger lost their lives, we may expect to 
learn more of tboso weaknesses in construotion and 
defects in handling to which so many deaths are due. 

German Military Aeronautics.— The German Mimster 
of War bos bought for the army the Siemens-Sohuokert 
dirigible airship. In trials oonduoted last February 
the vessel attained a speed of 4.3 miles an hour. The 
dirigible "Z-2," stationed at (’ologne, a Parseval air- 
ship, and fifteen or twenty aeroplanes will take |>art 
in the forthooming maneuvers. The dirigible "IM,” 
whiob was badly damaged at Friedrichshofen, is now 
eompletely repaired. 

The BiAriot Berline. - -The aenal taxicab or berline, 
built for Deutsche de la Meurthe by Bldnot, has been 
making some remarkable flights The 1(X) horse-iwwer 
motor has been removed, and in its place a 140 horse- 
power engine has lieen installed. Loaded with about 
660 (Hiunds of ballast, it oami's a cargo equivalent in 
weight to that of four passengers besides the pilot. 
As yet, no four passengers have ventured to take their 
seats in the taxioab body 

The First Aerial Derby. — The English Aerial l>rby 
showed that flying can be made a real s|>ort More 
enthusiasm was invoked over a ooiitest for a 100 guinea 
trophy and cash pnws of £4.50 than was arouswi even 
by the 8,50,000 prizes of the Datly Mail in thf tost. 
It is safe to say that millions saw the race. .' the 
Ixmdon Aerodrome, we are assured by our contemporary 
Flight, at least 45,000 (laid for admission to the in- 
dlosures, while on the adjacent slopes several thousands 
more were massed The same state of affairs applied 
at every point around the course of 81 miles. Hamel, 
one of the dontestants, stated that Esher Common was 
absolutely black with jieople. 

Guiding Torpedoes from Aircraft. — In patent No 
1,032,304 Bradley A. Fiske, U. S. navy, presents a 
method end apparatus for delivenng submarinp toriie- 


au ettaaslFe and thordtieh lemoval of waste matter fol- 
towufi an abundant aprinkUag of tbe road suriaoe. 

iMiVanim^ «a used with sgpooiaUy satisfaoi 
tOfF'bSfdlto to Loodoai srould ausm to be most desirable, 
mtsr doM not Bosm to think vary highly of tho 
with ohumioalB, suehM salts and tar. 
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favor of the exiatanm of positive eieetrons is too definite 
for furthor doubt. M. Beequoret now proves that if 
the Baltimare e aeperi m s e t be oarried out with a pieoe 
of btotnuth to iii^ sir. the rileet is made more oon- 
Qileuoin. Then, too. If the magnetio field be Inereased 
to above S40B, tbe defieotion abruptly beoomes positive 
instead af nsgativa. Thts upsets all known matha* 
matiaal had j^Qnrioal theories that would make toe 
negMtoa stoetKMU the only eantort of etoetrona to 
mottos. It again dmages our views of the questhm 
of what nggnttva nnd positive etootriettgr taaUy is. 


does from aircraft in which the torpedo is first trans- 
(lorted through the air to a jioint of desired proximity to 
a target by means of an aircraft and then the torpedo is 
trained in the desired direction, after which the propelling 
mechanism of the toriiedo is started, and then the torjiedo 
is released to fall by gravity to the water In the appara- 
tus, a strap is employed for retaining the torpedo below 
toe airoraft and a manually controlled lever releases a 
Utah for said strap, the said lever also actuating trans- 
mitting meohanism to operate the starting device for the 
proptoling meohanism of the torpedo. 


If* 



On 8trikinK the timber the motor- 
cycle acquiree a moantliig poaltion. 


Testing a Motorcycle 

A MANi’FAOTl KKn of inotorcKlPN in the Middle 
Wont oxiiorionooil connldoralile difficulty in hln 
oiirly (Ih.vh wKh nitrliix forkw. IIo wan uailiK a ver,. 
hlRh arudo of nlool, hut iiovertheleaa the forka would 
wimoiluioH hronk In the handa of bicycle uaera They 
employed coiiHiiltlnt; oiiKluecrH to find out whal wu« the 
matter, The verdict wna that the aprltnt forkn wore 
the lio.nt that could poHaUily bo made. One eiiKlne,<". 
liowevor. lutd made a chaime — not a ehuuKe In dealftn. 
hut u chatiBo In mati'rial — auhatltiitlng a ateel aome- 
whiit more hrlttle That aeeiued very foollaU. In ordtr 
to prove to the luanufacturer that he waa right, he 
offeretl to teat>the motorcycle In the manner ahuwu l>y 
the uccompunylng llliiMtratlona. lie rode around a teat 
tiack, hanked at (he turna, at u npoed of five to alxt.v 
ralloM an hour, atrtklug an olmtructlon (a four by four 
tlmlier). ICvery time the motorcycle encountered the 
oliBtructloii II leaptHl Into the air approximately tvt( 
feet and alighted ten feet farther on The teat la non 
lieltig iiei'furuied by aeveral teatera dall.v 

Transatlantic Wireless Telegraphy Without 

Antennae 

H FOE towera for carrying up the antenna ayateni 
to aufllclent height above ground have he«>n built 
at aeveral plaeea, u. g,, I’oldhu, Olifdeu, (lluee Ua.\, 
to make tranautlautlc radio-telegraphy iKiaalhle. The 
, hlgheat hulldlug In the world, the EIITel Tower (alaiut 
1,000 feet In height), haa in Ita turn been utlllised for 
the purpoaea of wlreleaa telegraphy, nliile the aeiidlng 
tower of the Nauen radio-telegraphic alatlou waa re- 
cently rntaed from J130 feet to 660 feet in height, thua 
allowing the Afrlcnn colonies to be reached from Berlin 
by wireieNH telegraphy, 

It will therefore he readily underatood that experl- 
ineuta recently made In Berlin with a new arrange 
ment due to I'rof Zebuder ahould aroiiae more than 
uanal attention The new acheine. In fact, doea away 
•with any aiilenna An ordinary liisulateti eoridnctor 
wire carried on telegraph iiidea la eoiinet'teil at iK)th 
enda to the ground, with or wltliout the Interiiiedlary 
of Ja*)d(“n jura The total length of wire l)etween the 
two ground eoiitiectloiia aluiultl at nioat etpial one half 
wave length of Uie alternate current employed If, 
for luatauce, tlie wave length In air be 4,.'V00 nietera 
(28 lidleHl. which la about aufficlent for trunaatlanlle 
oiK*ration, the ground connectlona would have to be 
located at IMKi uielera (2,iffi2 feet) apart in the 
ground mid onl.t I'oU iMelera (N2U feet) In water. Thla 
conductor Is exclt*Hi aa uanal In its central imrt l-y 
a llr-niii vlliintory circuit, the leugtli of which la 
tuna to the freiiiieiiey of the vibratory circuit 
The new aehemo at the aame time conatltutea a ays- 
tpin of dlrtaUed wlreleaa telegraphy, the direction of 
the wire itai if being the nuiat fiiMiralile for aendliig in 
n like mn tiller. If a receiver he aubatituted for the 
exciter, (he preferential receiving direction will he 
given by the wire 

Thla whenie, !n sidte of tiie provlalonal oharneter 
of the arrangement, allowed telegrams to he aent with 
amall-alxe aendliig tipiiai ntiia aad without anteiiim-, to 
many huudroda of lullea Herr Klehltx. of the (ii'rnmn 
Telegraph Department, In hla exta-rlmenta on ladmlf of 
the defiartiuent traiianiltted rndlograma from Berlin 
to Norddelch and wltJi the ordinary tyiie of receiver, 
received In Berlin lueaBuges that came amma the Atlmi 
tic Ocean from Olace Bay, Nova Scotia 
One advantage of the scheme auggeated by Zehnder 
Is the possibility of Installing the whole of the appii- 
ratua In the Interior of a building, fortreaa, man-ofuvar. 
etc., thus protecting it agalnat destruction by storms, 
galoa or the enemy's guns, which will he found of 
Inappreciable valtm in warfare. Incidentally these cx- 
pesimeiiU appea|t to ahaw that the transmission of 



electric waves In great part occurs through the earth 
Itself 

The Cortka "Flyingr Boat** 

A New Type of Hydro-aeroploae 

S iN('E he closed his camp and aviation ochool at 
Han Diego lust spring, Glenn Curtiss has been stead- 
ily at work at hla home in Ilammondatatrl, N. T., mak- 
ing furtlier Imiirovementa upon his hydro-aeroplane. 
The result of hla recent experiments is shown in the 
photographs reproduced on this page, which give a good 
idea of hla latest combined boat and biplane, known as 
the Curtiss “Flying Boat.” 

This boat is- a single step hydroplane, 20 feet long, 
3 feet wide, and having sides 3 feet hlg^i. It is sur- 
mounted by a regular Curtiss biplane, having planca of 
ilti-foot siiread by 5V^-f«M>t depth between the planeo. 
The planes contain a total aupportlng surface of 
about 32U Hi]uare feet, and support, when in flight, 
a total weight of about 1,000 pounds. As many as 
f<iiir iieople can be carried comfortably. Qne of our 
illuatratluua ahows a man in a bathing suit lying oil 
tlie deck of the boat behind the planes in addition to 
I he pilot and iiessenger in front 
The Tiower plant consist s of an SO horse-iwwer Cur- 
tiss s-cyllnder, V-type engine and single propeller 
mimuted high up lietweeu the malu planes at the cen- 
ter. The motor is mounted sufficiently high to provide 
a lllieral clearance between the end of the propeller 
blades and the boat, the propeller lielng just back of 
the inaiu planes, as usual. 

Atmve the tapered hull of the lioat, at the rear, Is a 



The paoiwngw li«a wril to tha nor. 


vortical fln uomliiOtliM! to a large vtrticOl tmAAMF^w 
The toil la pUeed Ohdutt tffilf wny betwoeo the 
and the t(v of this flu, ODd exteods cut on flpclh 4ldX^. 
of It. The htnliontal rudder constats of two JilQfe| 
flaps at the rear of the two halve* ot the toll. 
frqnt ^vator la provided, Bo that the pilot hiM f 
clear view In front over the apray hoed that, |a flttod,^ 
The balancing planea are at the rear, half way |ie-|' 
tween the BMln planes. Inclined cylindrical fleah| arar ,i. 
fitted below the ends of the lower plane ^ eMe, ihe 
machine tlpa In making a quick turn on tuAwnleb 
This new flying boat of Curtiss's mokss aviation 1 
perfectly safe, os one can travel SO mllee an hoar on , 
the surface of the water, or 00 or more miles an hour 
a few feet above the snrtaceL II will open up to the 
motor boat entimstost heretofore nnnavlgable etreams. 

In fact all the uniisued canals and shallow rivers of the 
country can be skimmed over always with complet«>( . 
safety by tbe yachtsman-aviator. if<. 

Tte 'CumBt Smmleaunt 

I N the current issue. No. 1000, of tbe 8tnrau|M|i . 

Dr. Oradenwlts gives an lllnstrated acconntViS 
manufacture and testing at high tension of porctiiiun 
electric Insulators. — W. U. Ingalls, the weAl-knovp . 
metallurgist, writes on the electric smelting of atnc.'4' 
Onr Berlin correspondent gives a description or thh 
new niUway station In course of construction at 
slg, which, when completed, will be the largest 
Korope.— Dr. Zohm concludes hU excellent article on 
aeromechanics.— An instrument by means of which the 
hUnd an enabled to perceive light through their sense 
of hmrlng was recently exhibited by U. Fournier 
d'Albe, of Birmingham, England, at the Optical Con- 
vention. An aeciinut of this is given in the curil^' 
issue. — Borne very excellent points are made with re- 
gard to tbe Oldteld bill In comment reproduced from 
MetaUunrtcal asd Ohemioal UnffineeAnff for July.— A 
new method of preserving eggs, which is aald to pofsess 
altogether suiierlor merits, is described by our Paris 
oorrespondeut. — The closing article deals with experi- 
ments on ths dnrablllty ot tool steel. 

A New Andran Railway 

T he American minister at M I’as, Bolivia, reports 
that on May 16th tbe railway recently built tram 
Potost to Rio Mulato, a station between Gruro and 
Uyunl on the. main Une, between La Pas and Antofa- 
gasU, waa ofllolally opened at Potosl by the president 
of the r^wbllc and his cabinet. This railway, s««^,; 



veyed, planned apd built by Americau engineers and 
contractors, la iiegatde4;aa a marvidoua piece of con- 
struction. At one point’ the altltode le about 
feet, maUng it, th» alnirtwr atatea, tbe Ugbeet rail- 
way In the woTM. Not only waa tbe road very ooetty ' 
to build, but It wW be coetly to maintain, apparently 
out of aU prop^ou to Ita proepeotlve boalneee. There , , 
is not a village or hamlet between the tonulnal polpts; ‘j, 
and Potoal, which had onoe a p<u>ulation of a00,€0(^ hog, 
now fallen to aOiOOO. 


nlSOfl, whltib completely destroyed tbe city of Men- 
aim, the few aurvlvore, aided t^ International pjtit- 
anthroiqr, erected temporary woodan hulldluga eouH) 
of the old city, and ben cummeMhil end official bhiA 
neee hoe alnee been carried on- On the origltthl irfilo 
Of Ifeeslna pot a single buUdtttg hud been encted W 
even btfm up to the end of lust year. Now, how 
pvepatatiMM fw rebuilding the city on well i 
way. Muoe IBII, jdie syeteiiiiatle nineviid u 
. • a in p 



a liHduttea a lulm la tim l«val« 
iior|he^«hd».troi^. “ . , 
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From Clay to Bronze 

The Craftsman’s Part in the Art of Sculpture 
.By c. H. Claudy 



m aad marble 

•'■wyab*' A fuamM arttet’* words, 

‘hieim timwth WMisll a atataa must 
|i(ijii|f i|s>HrtHir a «b 4 to toe white marhte whlofa is so 
'fMarr^ to Itohto, or to toe etomer and 
hranaa ot toe h«Mc else atatoee, too 


ailir'weto out toe 
ItMeea, toe Ute— 

•oagcanwe toe eoto 
>-«C toe Bubjeet 
Xiten, in Bome wajr, 

Betoillr paseed over 
br ,tbe espreaaloa 
“caettoK,” toe clay 
la reprodiwed In 
bronse. Of the In- 
tertoadtete step a, 
toe laneral pubite 
lutews Uttle, yet 
tooee Intonnediate 
steps are of toe ut- 
most Importance 
and of great toter- 
eat. It la in them, 
aa wetl at to toe 
caattog of the mol- 
ten metal, that the 
ctafteman steps to 
and replaoee the 
artist — toe place ; 
where the uMst 
highly skilled labor 
to neoeasary. and i 
where toe greatest 

ardatlc skill In The intohed plmteer cant, 

■tatne making has ine ■■■nsn p«R»r 

no vahie.' 

Whan toe wet 
clay, preserved 
from day to day by 
being constantly 
shrouded In wet 
cloth, Is finished 
and baa the life- 
like form of the 
anbteot to the ut- 
most of the artist’s 
e X p e r tuess, the 
craftsman preiwreii 
to make a mold i 

from the clay. This I 

mold Is not used to I 

make the bronae ^ 

cast, bat It la to- j 

tended to be em- 
ployed for making 
a plaster cast of 
the clay. From this 
plaster cast, the 
final mold Is made 
In which the 
bronse, streaming 
and hot, la ponred. 
llto great Interest 
to tots operation of 
mhklito toe plaster 
mold and piaster 

tost from ' The epentto* of hmienli 

toe ihet that there 

to tte totnetnc toe steps oMe made— no second chance 
If W JBivt one falls. To make toe nndd. the day Is 
first ktttok fnll ef tola pteoss of tial Thu apparently 
4toSS|>iSps pcoOeedUilt to hecMaary, for the mold, when 
tnaHHS^ to to two or more pleees and aome division 
,toe two to pmeesary- So many tola pieces 
«# toil hte toed, and ere mtUessty stnefc Into toe cuy. 
fiSfim totoed paSttotoiw along what are to be the 
^ of thd* teoML The etrtps overlap aiid 
(Wto'tlw day. The day to then wet. 
toton ^ cnam-llke plaster 

;ter|^fggtos, ;#<^^' toa^h ^ ^hl»h wUMod^to 

frten 'white. The 
'on. The 

iilPlIlM fttto toMto. on toe day 

MivW to' fiOTir teteto', 


part of it oomptotely, and to haw tlic liquid fienetrate four hours, and friNiuontly longpr Next Is the im- 

Into alt the folds, crevices and Indentations of the clay. |M)rtHnt and dellcnte oiwruMon of removing the molds 

On toe skill and care with which thU Is done deiiends from the claj The delicacy of the iiris-ess eomes in 

the success of the mold. btcanse the molds do not always “imll,” that la, to get 

Aa soon as this first colored layer has been finished, the molds off. It la ueceaaary to break the clay and to 


and set, It U hnllt up to a thickness of i>erhapH an 
Inch with thicker plaster of Paris, uucolured this time. 
Next, a framework of ptoes, wood, wire and rods la 


destroy It; lu one of the iiicture 
this case. Is alsi> the sculptor) 
pieces of the lower mold of the In 


n 








^k- 


#r 

I' ■ 



Fitting key Joints together 


Plastermg the molda. 



The operatitm of taking off the molds. 


l)rokeii off ill the 
mold, and tlie clay 
e o m p o sing them 


The picture a I s u 
sliouH the destruc 
lion nronght in the 
arms of the siutne. 
the molds of which 
ruined the clay in 
lieing taken off 
When the \iiri- 
OUH pl(>oes of the 
plaster mold a r e 
all removed, the.v 
are cleaned thor- 
oughly of oil clay, 
washed out and 
finally anointed 
with a stsvlally 
prepared grease 
which will prevent 
the plaster which 
forms the cast to 
be made, from 
slicking. They are 
then iisscmhled In 
place, r 0 a d } for 
casting. In so large 
u statue as forms 
the subject of tliest* 
photogruplis, no at- 
tempt is made to 
cast the whole In 
one piece; the legs 
and half the trunk 
form one plt*ce. the 
head and chest uii- 
olher, the two arms 
are cast separalel.v 
and so on. In orilei 
that the sei era I 
parts should tit one 
another accurately, 
the molds are fitted 
together a a the 
casts are made, and 
“key joints" are 
c o n s t r ucted, the 
raised or “dowel" 
iwirt of the key la*- 
Ing formtsl on the 
first cast in a d e 
while II Is Kllll III 
the mold (and Is 
covered with 
grease) so that the 
second cast w h e ii 
mil lie shall form its 
re(H*MH 0 r feiiiti le 
isirt of the Joint . 


erected about toe statue to such a way tbnt each (lart pouring of the p 
of the' mold, as Indicated by the division Hues of pro- cate operation, 
jeettog ton, hM its own set of braces. Once these are It will run awn 
to place, toe maUng of the mold proceeds rapidly, with settle In other (s 

an aaatoteqt mtoloS piaster of Paris In a bowl, and the will not run Int 


plaster for the final cast Is also a dell- 
The pla.sier must not bo too lliiii, or 
vny from some iiarts of the mold and 
IMirllons; It must not be tmi thick, or It 
iito all imrt.s of the mold. The casting 


craftema&<«IUltec tomadng and kneading the wet massea must proceed uninterruptedly for each set of molds, 

onto too Ifiaatto oovertog the eloy, being particular or It may not come out. a houiogeneous muss, tleiier- 

that' toto'lHOM to built up the thickest where the most ally, the molds, hound together with rojie and wire, are 

Stiabu tottl hOiBjBt where it may be five inches or more turned alsnit as the plaster is run In. -to lie sure of 

thVto, hOto ftennltetog thoee portions where Uttle strain getting an even and complete casting. The molds are 

may hoten to' totoato not more than an inch or two not filled with plaster, as that would not only nmke the 

totok. togfi rods and pipe frameworks arc well cast very heavy', but give It an excellent chance to spilt 


not filled with plaster, as Iha 
last very heavy', but give It a 


entbedlfitoK to (ha plastar so that they, themselves, will from strains Incident to hanlonlng. The walls of the 
taka aielto of "Pm ateato when it becomes time to lift plaster cast, like those of the mold, are from four to 


or mova iwitte the mold. 


r more thick, but a hollow space li 


Whan 'toa to torotagh this part of the work, left lu the trunk and legs and arms of such a statue, 

tha whoto to atorwad to dry or set for at toast twgnty- so that lu drying there Is plenty of room left for air 







r»‘nrtratp and gef to Iwth nldM of the c«irt. When 

I lie iiioldH are all oaet. and the whole hnn dried 

II HiifliiliMit time, come* the most delicate part of all— 
nfliliiK the niohlH off the caat. J'or theae will not pull 
from the iilHater i-aat any more than they did from the 
i luy In thiM eaae. however. It la not the east but 
the moUlH which are broken in removing them, and now 
the HlKiilllcunee of the colored layer In the mold be- 
^•ouleM Iijipareiit The tuHter, working away at hla 
luoUlH with mallet and ehlael, la aafe ao long aa only 
white chlpH tl.\ . itH aooii as he geta to the colored layer, 
he gocN moat carefully, knowing that Immediately be- 


SCHENTIFICANmAN 


neatii It Ilea the coot The tnolda are Uken off la many 
pieoee and thrown away; their function llnlehed, what 
remdlna la a planter oaot, exactly like the original 
clay, which may be ablmied a««y to the bronae fac' 
tory (aa the clay could not be ehlpped) there to have 
molda made In many plecee Into which tt»e bronae la 
IMiured 

Large atatuee like the one tllnatrated take aeveral 
duya to caat both mold and plaster cast, and at almost 
any time, the labor of months of sculpturing may be 
ruined by careless work. Of course, molds are broken 
In making and statues In piaster are chipped. fHieso 


accidents are not imoeMnUr 

either moM or finlohed caat 1 

destruction of the cUy mat tit* Ij 

made, the destruction of the 1^4 'tiHit ' ,J 

cast may emerge, like a buttacfly tip**** , 

delicate operatton, and one Bilafi#a to 'tim-dtlBNtt^' 
or one sUp of the chisel smy nwaa, H hot 4e«tM(liljli)i|h ^ 
at least grave danger to toe (Wcoess of tbf - | 

Hence It is that the eraftsmaiMWlt of tito «asto*„tolw* |t( 
for a while the place of the artist, aad becomsa 
0 necessity to the production of toe dnlshad MkOtoMl'lMl $ 
all the skill within his flofera. ^ #, 


A New Form of Underwater Attack 


A Torpedo that Carries a Gun 

Hy Robert G. Skerrett 


W ITH (he exception of some shliw now building 
or planiKil. the thousands of tons of armor plate 
carrlHl upon modern lighting cruft are designed exclu- 
sively to comlmt iiasslvely the attsek of various types 
of guii-Ured projectiles, Holow the load-line, these 
vessels de[)end for sccurlt.v uiwn the surrounding water, 
so fur ns the attack of artillery Is concerned The tor- 
isdo has commonly In the past been considered so 
limited In Its range and so uncertain In Its jierform- 
ttuce that but little weight has tieeii attached to It by 
' the iwrtlsuiis of the gun Hattie ranges seemed logl- 
cully to keep the toriiedo In the background, except at 
night, when the sfiecdy torpedo-boat counted upon get- 
ting near enough to Inuncb Its weapons with a more 
rensouahle promise of getting home a hit. The naval 
constructor, accepting the torpedo at Its jwteutlal value 
as Bwui by the majority of the fighting officers, simply 
limited his efforts to frubricatlng the under-body of his 
flghtiug craft so that the damaging effects of a chauce 
blow from a toriiedo should be confined to a restricted 
area, lletice the Inner and the outer bottoms, and the 
water-tight, cellular dlvlslouing of the lutervenlug 
space. As a matter of fact, the naval constructor’s 
work stood up under toriietlo attack and performed its 
function rctUHfkalil.v well. It Is a matter of record, 
that the general run of turiiedoes fired during the 
Kusao-Japnnese war did far less damage than was ex- 
pected of them, und a goodly nunilier of vessels so 
struck were not sunk as was counted upon, but were 
able to get Into port and be reiwlred. 

There were shliw lost to both belligerents by suli- 
ayueous sttnek, but the most conspicuous of these dis- 
asters were due to the violent blows of laisslve mines. 
Where the active torjiedo had failed In Its mission the 
anchored, floutlug mine filled the offensive gap. These 
mines carried larger explosive charges than the tor- 
pedoes then In service, and proved two things: First, 
that the naval constructor had planned well, and, sec- 
ond, that the automobile torjiedo must needs be made 
a more isiwerful weaiion If It were to fill the office 
Intended for It 

In the ItiiHHlau fleet at Port Arthur were several 
vessels tbal had been built by the French for the Uus- 
slan (Jovcriuuent. In addition to the usual compart- 
mentlng of the Inter-hottom space, the French design- 
ers had reinforced the region moat likely to be attacked 
b.\ torpedoes by nieaus of a caisson built of plating 
nearly two Incties thick. The object of this caisson — 
nsHumlng that the explosion of the torjiedo should be 
siifflcleut to rend or rupture the plating of the Inner 
and outer bottoms -was to provide more sjiace In which 
the guncotton gases could expand and dissipate the 
most dangerous (lerceutuge of their remaining force 
'I'lie Ingenious theory of this style of construction was 
proMsl to lie 111 ! that Its originators claimed for It 
The Riisslun ships so built were several times bit by 
Japanese mines, and, while grcvlonsly wounded over 
wide areas of their under-liodles, yet the caissons re- 
mained Hubstantinlly Intact, and the vessels were able 
to return to lisrlior. The Russian and the .Ta|ianeiM> 
tiattleships that were sunk by meuns of mines went to 
the laittom suddenly, because the force of the burst- 
ing mines wi.s sufficient to detonate the neighboring 
magaxlnes; but It Is not licllcved Unit the vessels lust 
In this way had the protection of caissons Immeiliately 
next t<i the double-lHitluin space 
The Immediate result of the lessons taught by the 
Ktuso-Japauese war -ho far us they concerned under 
water attack— was a widespread reallsatloii that the 
automobile torpedo would uml some radical raodlflca 
tions if It were to make giHKi in the future. Apart 
from the destrahlUty of graater s|H>ed find greater 
range, the most conspicuous need was the power of dc 
Uverlng a more damaging blow when once In contact 
wlto its target To that end, the size of the weapon 
waa progressively incrsased In order that It might carry 
g bigger bursttof, charge of guncotton In its warhead. 
nilM deaMentuli bas b*en raillaed ; but toe bursting 


charge of the biggest of the present day automobile 
toriiedoes Is not ns large as that of the mines which 
damaged the ships of both belligerents during that 
conflict. 

As a matter of fact, the more recent dreadnoughts 
have the under water protection of the calssou or Its 
etiulvalent, and one can't help but ask, "How does 
the Increascil cliorge of the warhead meet the require- 
ineuts of to-day T" In addition to this, armor Is lining 
added to the defense against torpedo attack, and tbia 
Is placing the underwater weapon at a still further dis- 
advantage. Its chancea of spreudliig havoc deep enough 
to affect a ship’s vitals are more remote relatively to- 
day than they were during the struggle between the 
Russians and the Jaiwuese. It Is manifest that there 
is a big gap In this line of attack which the Whitehead 
and Its varbius kindred rivals cannot All, and here it 
Is that the genius of an American, Commander Clelnnd 
Ilavls, of the United States Navy, provides us with an 
uiiMwer and places the toriiedo upon a new and a more 
formidable footing 

Ouminander Davis has blazed a new path In the art. 
He has abandfined the guncotton warhead, which has 
Is'cii the accepted lustrunieiit of destruction since the 
Inception of the Whitehead, and has substituted a guu 
hi its stead. If one will study carefully the photo- 
grsphs of either btirsHtig submerged mines tir explod- 
ing automobile torisidoes, the most Impressive visual 
sign of the yloleiue exerted will be found in the great 
volumes of water blown heavenward. The water has 
yielded mon* tliuti the steel structure attacked, and 
the major part of (be energy designed to wreck bas 
siieut Itself uselessly In blowing hundreds of tons of 
water Into the air. Commander Davis has sought to 
so concentrate the itowers of aasaiilt lu his torpedo that 
but little of its force should be dissliwted lu dlaturb- 
lug tbe surrounding Water while the bulk of the energy 
of his weaiKin should remain unimpaired and centered 
lu piercing the enemy’s defenses und penetrating to 
the very vitals of the object of ottack. Commander 
Davis does not discount In the slightest the truly re- 
iiiurkable developments which have taken place In tbe 
other depurtnieiits of the automobile torpedo. In- 
creased range, higher sliced, and more precise function- 
ing all help him toward his objective; bnt it is bis 
invention which makes this underwater projectile a 
graver menace to the biggest and the best of fighting 
craft. 

The Davis toriiedo, recently tested In the waters 
of the Lower Chesaiieake. carried an tl-inch guu capable 
of expelling an S-lncb iirojectlle with a muzzle velocity 
of something like a thousand feet i»er second. Ordi- 
narily, on b-lnch gun strong enough to fire a shell with 
this velocity would be tor too big and too heavy to be 
placed within tbe permissible limits of a torpedo. We 
are speaking of a piece of ordnance to be fired in the 
open air. Now, tbe Davis gun, when fired, la sur- 
rounded by the sea, which, so to speak, reinforces 
the walls of the gun, liut this is not all. Tbe weapon 
D made of vanadium steel, which has a very high 
elastic limit, aud this great strength on the psrt of tbe 
metal makes It isisslble to construct a gun of seem- 
ingly ridiculous lightness. This fact bas made the new 
toniedo practicable. 

The muzzle velocity of a thousand feet a second is 
i;ulte enough to carry the projectile through a single 
plate of Krupp armor, something like four or five 
Inches thick when virtually In contact with the muzzle 
of the gun — as would be the case with this torpedo. 
Now, shliw are not protected under water with plating 
of these dimensions, and It would be a much easier 
task for the projectile to pass successively through a 
numtier of thinner plates even if tbtfr combined thick- 
ness were more than the limit set. Tbe projectile fired 
from this new torpedo oarrles a buretliig charge of 
high explosive of between 36 and 40 pounds. This 
charge Is detonated by a delgyed-aetion fuee, wUeh la 
designed to meet the tMklimm re()alr«faeBte hnpoeed 


by the best protected dreadnoughts built, bnlldtag, or 
projected. Our Illustration represents the Davis tor- 
pedo attacking a ship at the Danton type at the French 
navy; vetuiels that typify recent practice, and which 
have the protecting caisson that saved aome of the 
shliM of the Port Arthur fleet from alnklng when they 
hit the Japanese mines planted outside of that port 
In our picture we see the shell piercing the five oppos- 
ing bulkheads of steel, paseing through one of the coul 
bunkers, and bursting in a boiler room. We must leave 
to the Imagination tbe dreadful aftermath of this 
attack and the deatruction of a hollar charged with 
hlgh-presanre steam. The same shell might have bit 
either farther aft or farther forward and bored ita 
way right into a magazine or a shell room, the conse- 
quencea of which Would be even more appalling. Tbe 
disturbed water haa been occaiiloued by the escaping 
propulsive gases from the gun, which have served to 
tear a big rent In the outer plating of the bottom of 
the ship, and the liberated air from the torpedo's air 
flask. The surface disturbance is very modest com- 
pared with that which either a submarine mine or an 
automobile torpedo of the usual types would produce. 

The diagram under the picture represents tbe Davis 
toriiedo, and shows a longitudinal section through only 
that part where toe gun Is Installed. When tbe weapon 
has been launched upon Its sinister errand the little 
propeller at tbe upper side of the torpedo’s nose re- 
volves and releases tbe tripping rod, so that the torpedo 
can be discharged upon contact with its target When 
tbe rod hits the obstruction It is driven backward aud 
engages tbe trigger which first compreBses a spring at- 
tached to the firing pin aud then releases It so that 
the pin can strike the gun primer, tons setting off the 
propelling charge of powder which drives tbe shell 
out of the gun. As soon as the projectile hlto the out- 
side plating of a ship’s bottom the fuse in the base of 
the Shell begins to function, being set to explode tbe 
charge in the shell so many hundredths of a second 
after Impact. During the recent tests in the Chesa- 
iieake, the projectile first pierced the target from side 
, to side, passing through a couple of armored bulkheads 
eii route, and then exploded In the water beyond. Tbe 
second attack was against that side of the Urget wjilch 
was further protected by a plate of three-inch steel. 
%'be shell exploded at the instant of impact, and did 
not pass Into the target, but the structure was so 
damaged that It sunk shortly afterwards. The lesson 
of the second attack laid streas only upon the fact 
that the fuse, was not properly timed, otherwise the 
shell would have entered the caisson and ezplodfjd In- 
side, doing still more damage. This Is merely s matter 
of refinement, and does not qualify tbe startling pos- 
siblUtles which tbe Davis gun-torpedo suggests. In the 
future. In order to safeguard sbliM against attack of 
this sort hundreds of tons more of armor must tie 
placed upon evety fighting craft, and tola must add 
greatly to their dlspUcement and their cost, or be 
provided at a iftcriflce of other vital features. 

Hw Flr« Siiritikler— Plahi BoriMH 
Propndtkm 

F ire OOMMIBSIONBR JOHNBON, of New York, 
«ays : “As a business proposition the moat effective 
fire prevention appliances ifhlob the Fire Department 
can order installed mean dollars saved to the owneir of 
the large factory or other plaoe of bttatneaa 1 refer to 
antomatto sprtnlklerB, Fire prevention experts afgae 
that automatic sprlnklera, coupled with a devlito % 
Bounding an alarm direct to fire headquarton, 
toe beat known method for preventing deetruetlve 
Experience of many years shows that autotohtt* e«MMk- 
lors rarely toll to hOld iire la cheek ontu the ' dAet- 
meat apparatus arrivea to put on too touSb** 

In two thirds iff thaso cases the flto la finwiillttolir'te : 


,L,.. :l: , ..^ 

f#*T. •*W«im«M< 

4Mtna.] 

"'r; AV^ftrnieimmMm 

' 'fot.ll# tl^tat of (t|# ^mnrmie Amciw^aw: 

w«tooi of 

f l lyMit^ tftiibott. 

iMiajor «i)*i^baa in «tw KMMitod »aeM> Undiiic,” 
^ fa* ofafariqefl M dry food* rtore. It i* 
tWdhptf 111 njUtk, tUn. Mid of Am textura. 
faM* dfawM fa« iMfdifafaid. 

, pMipipHp|iAfa.t^^ 

TtwwWM#ttot)wooBafat> 
!if tfiiii point %ith Tlwifakfanpilflodidtli 

• iAUinrIirnilL OflnwinhU ookn nwy be uMd in>t«wl 


. flyf oe o p ie Afitkm bn Aoropiawfo 


To ifao Ilditoc of the Scinitiuic AwniitOAM: 

WMIi «U duo delarMuio to Mr. tournn'* experiODoe* 
VifakMd in €or»Mpoiidono«, Apifl SOth) it Menu 
pUMlUnr thbt limpty booouM n Kyrowxqu la in on 
•MMAnMit ohoMld defy tfae Inws of notme. 

BWiiot mnehlne of wfajoh he apeoka would notur- 
at^ eirofa in whiohevw dfaection it ia atnrted, beonuae 
thp oontar of gmvlty ia behind the wheal*, ao that the 
oeaidfugid fom thronra the tail out. It mitfat be atarted 
in mthor dhwoUon ia amny wnya, auoh m a aide guat, on- 
tnie erheala, or n oM^t tarn of the rudder. It might be 
•tnttadtothelort («lthright4iaodpropeU||P) by the drag 
of tifai toftiu* loaded wheal or gyroeoapic aetion whale the 
ted woe rtfing. The latter would be momentary, and 
aftar the tail M riaen it would land to make the maohine 
travel etraight rather than oirate. 

Toronto, Can. CamaUian BuBacninaa 


Politicg and Good Roadn 

To the Editor of the Scinimric AuamCAN ; 

I hnva read with intereat your artiele in the SqinNTinc 
Aiowicak of May 11th, 1912, on road ooDeerration. 
During tho laat rix yeara I have travelod over many milea 
of roadi in neaiiy all the Baatera State*, and haVe 
wntehed with a groat deal of interoat the groat inoraaae 
in road building. 

It ia a driight to travel over a new State road during 
the flrat year of Ita life. The aeaottd year the delight ia 
eonaiderably leaa. The third year you are tempted to 
take to the open fielda, ao terrible ia the going. 

By thia time the road needa rebuilding in moat oeaea, 
and thia meana a fat oontimot. 

To me thia haa alwaya been the explanation of why no 
attempt ia ever made to proeerve the roada. 

Tim original eontraet usually goes to aotae favored 
poUtieiaa. The lolo aoheme being to get all the profit or 
graft poeslble, the oonatruotion auffera. 1 know per- 
aonally of one inatanoe where an engiiwer inaiated that a 
poUtkW'Oontraotor comply with the oonditiana of hia 
contraot, and wm immediately transferred to another 
part of tfae State by a oomplaaent State Department. 

The quioker this road wean out, the quiokm- the poU- 
tioian geta another fat job, emuequentiy no npaira are 
made. Road conservation is therefore a Joke. A large 
part of the taxpayen' tSO,0CX),000 goes to buUd up local 
polltloal fences, and faulty roada which two or three yeara 
later require at least another |2fi,000,(X)0 for robullding. 

It all meana prosperity to the politidan-oontnctor. 

Brooklyn, N. T. H. OnATTAN. 

{There onn bo no doubt that our cotrespondent’a con- 
tantion 1* ooraeot. Not until road building and road 
maintenance an plaeed upon the same sound buaineM 
haai* that uadariiea every vreU’Coaduoted industrial en> 
terprise. is it likely that we shail have road* that are 
good, not almidy for this year and perhaps next, faotraada 
that will be giwd generatioiu hence.— Bditok.) 


**flM DipMtlon of • New<boni Influt" 

To tho Editor' of the SdiaxTiric Auimcan : 

In your issue of June 1st, on page 494, you have a 
short arttole under the ateve beading. 

It la M) reoent ifiacpvwy thnh nev>born infanta are 
oapaUe of digesting food Ojr that they poweaa digestive 
famunt*. ToumontioaofDr. AlfledF. Hemthat: "In 
tho rtsnaeha he found not only faydnwhlorie add, as in 
ail pdaltt but the two feameota pepsin and rennet.’* 
WfamiOlatRielihat milk reqniwB almoet no effort on the 
l^df digertive ayatom, wW Uttlo fait it does require 
fa amplittidy eafamtkrt to tlm pnoess, For inatanoe; fai 
dli ItfalhW’ nnttaab tie flrrt at^ in protaid digaotion hi 
MfatMfaptjMud by pepdn. a tement which ominot aet ex« 
HydrooUorio being the kind 
fiqwM M tho Of eacnivora and omnivoia. 

afaMthiipaM .by itaall quantiliw of Inotio 
aii4 IlHihfoofao fa found of groat ituportniue in the 



d ig e e dan of mlMt. It is hardly correct to onll it rennet, m 
roonet fa a eornfaetdal preparation used in the manufao- 
tare of dmeae, and fa obtained from the stomach* of 
■uokling eolvM apd pigs usually. 

Tfae other fimanta which you mention, namely, pro- 
team and Upaae, are also neoeasaiy. The way in which 
UpaM aecomf^abea the digestioii of the butter fat* in the 
milk fa very interesting. To be brief, it split* them up 
into free fatty acids and ^yomn, in which form they are 
oapaUe of entoung the villi. (Innumerable projection* 
from the hmor aurfaoe of the muoou* membrane of the 
intestinee, shaped like minute flngen. they are highly 
dlfferentiatad StruoturM whoso chief office is to absorb 
them digeatad glycerides.) Once within the vUli, the 
ayntheda of fatly add and glycerin into fat becomes poe- 
dUe. lipase fa greatly aided by the bile in its work of 
digesting fat. 

The hydroohlorie aoid in the stomach does not have 
any great effect on bacteria. In fact, none of tfae digest- 
ive juioea poaaeas bactericidal properties. Fortunately 
BO, as so very rarely are bacteria hannful; tfae pathogenic 
kinds tt/hn such ‘a small proportion of the whole. 

It might not be out of the way to state that indigestion 
rarely oocun as a result of an insufficiency of digestive 
JuioM, but as a result of too concentrated food*; thus fail- 
ing to distend the intastines, and so encourage peristalsis. 
Appropos of thfa< Dr- Charles £. Buck of Boston says 
‘"ntfa oonditioa never exists in tfae lower animals, who 
seldom suffer frian intestinal troubles, because the food 
that they eat oontsuna coarse parricles d indigestible 
residue, that pass along the entire intestmal tract.” 

Oak lUdge, Va. A. U. Inouam. 

A NotoUe Lightains Stroke . 

To the Editor of the SuiMNTino Auxbican; 

On the afternoon of July 13th, a discharge of atmo- 
Bifaeric efaettidty ooeurred in the village of Rookport, 
Ontario, lAioh presented some features of unusual 
interest. .About 6 P. M. a abort and light thunder 
shower passed over the locality The lightning seemed 
to be distant and the thunder was not loud. A single 
flash, however, struck a large white pine tree some 
seventy-4Te feet high, smd tore the upper half into 
{rieces, breaking off tfae branches, stripping the bark, 
and throwing one lanre Augment several hundred feet 
away into the St. Lawrence River. 

From the tree the discharge apparently followed the 
triephone wire into a near-by house, smashing the win- 
dows, splintering the woodwork, breaking a S-inch hole 
through a wire aereen door (tho broken wires showing 
tnoee of fusion) and, curiously enough, tearing off the 
metaUic casters from a table. The telephone was con- 
nected with a ground wire which was attached to a 
window oaoing. This wire entirely disapiieared, and 
only a groovo in tho wood was Irtt. 

Two laffies were standing near the telephone, one 
in the act of using it. Both received a severe shook 
and were temporarily stunned and benumbed, but 
recovered in a few hours without apparent injury. 
Owing to the nature of tho soil and the long-continued 
drouadit, the grouhd connection waa doubtless imper- 
fect, which led to the damage to the house. Probably, 
however, it wm tfae imperfect connection which saved 
the building from more herious injury. 

In a building a few rods ai^ray a young man was 
holding a telephone receiver to his ear wlien the dis- 
charge occurred. He was thrown to the ground and 
leeeived a severe nervous shock from which be did 
not recover for aevmal days. This building was entirely 
uninjured, the telephone showed no marks of fire or 
any other injury, and none of the bystanders felt any 
riiook. 

The interesting points about this disoharge were the 
sudden development of a large amount of electrical 
energy in a very light storm, and the almost total 
absence of marks of fire on any of the objects or |>er- 
sons struck. The splintering of the enormous pme 
tree could well be aeoounted for by the instantaneous 
derdopment d steam from the sap in the wood, in 
cooneotion with the expansion of the air in the tissues 
caused by the sudden heating by tho ourrent. The 
broken gloss was thrown outward, indicating an expan- 
sion of the air in the rooms of the house. 

One of the ladies struck said eho felt no pain or shook, 
and renleiiibond nothing except finding herself on the 
floor. The young man, however, felt a severe shook 
at the time, and the current probably paseed from the 
receiver at hfa ear down the left side of his body, as 
that side and am were benumbed for aovoral hours. 
It was prolmble that this waa an induced ourrent in 
the teieiffioDe wire end not the direct disobaige, as 
this teUphone was oemneoted with an entireiy different 
efaeoit from tke one first mentioned. 

Rookport, {ffitarlo. Acgiw P. Niurols. 

lMbi|En«tM aid Eleetroitatic Attiaction and 
Bqmbiion 

To the Edfattv of the Soirntivio Aukmcan; 

I was iptansted to read in your oolumna a short 


letter with reference to the foroc action between electric 
choices, and that between magnet poire, but do not 
exactly agree with the conclusions drawn hy the writer, 
who apparently fails to take into consideration certain 
phenomena of induced eleotrifioation. In a (wtain 
senae it is true that under some conditions the question 
of repulsion or attraction of charged bodies depends 
upon tfae magnitudes of their charges, but only in an 
indirect manner, and the general law of the force action 
between charges still governs, even in the apparent ex- 
ception noted. 

To make the matter clear we might sunimarixe the 
law of force action referred to. Briefly it is this Like 
charges repel one another and unUke charges attract 
one another with a force which is directly proportional 
to the product of the charges and tniwssiy proportional 
to the square of the distance between them. This fact, 
together with the principles of induced electrification, 
explains the phenomenon noted by your contributor, 
namely, that if a liody having a sufficiently great charge 
is broi^ht near enough to another body having a charge 
of the same sign, attraction will result instead of repul- 
sion, as we should expect. 

When a charged Ixidy is placed in the neighborhood 
of another body (whether tfae latter lie charged or 
uncharged) two mducad charge* of equal magnitude 
and of opposite sign are produced upon the latter, the 
one of like sign Iteing the farther from the inducing 
charge. Since both chargeo are of the same magnitude, 
and the one of unlike sign the nearer, it follows from 
the law as to distances that the attraction between 
it and the inducing charge is always necessarily greater 
than the repulsion between the other charge and the 
inducing charge. Therefore a body originally uncharged 
is always attracted. If the body had originally a small 
charge of the same sign as the inducing charge, the body 
will be repelled if the distance between it and the in- 
duoed charge is such that the difference in the distances 
of the two induced charges is small enough to make 
the diflerenoo between the forces on them less than 
the repulsion between the inducing charge and the 
charge originally on the body. 

To make the matter oonorete, suppose a body with 
a pi>sitive charge of q units placed at a distance of 
100 centimeters from a sphere of 5 centimeters diameter, 
and having a positive oliarge of 1 unit localised at the 
end of tho diameter nearest the first mentioned body. 
Suppose, further, that the induced cbaiges are each 
5 units similarly localised, one at each end of this 
diameter, as shown in diagram. Such a distribution 
is, of course, impossible, but the reasoning will apply 
equally well to the actual distribution. 




We then have force action due to free charge of 
1 unit > 1 X 9/10,000. That is repulsion - 9/10,000 
dynes. Similarly, the resultant force action (attrac- 
tion) due to the induced charges is r>9/10,000 — 5q/H,~ 
02S or about 59/110,000, approximately one half the 
repulsion. Thorofore, the resultant is a repulsion. If 
the induced charges were to remam constant (they 
actually increase) as tho charge q is brought up to 
the neighborhood of the sphere, say 5 centimeters from 
it, we should have Repulsion > 1 X 9/25 attraction » 
59/25 — 59IUO Resultant <- 11 9/100 (attraction)! Thia 
makes it evident that whether a physical object is 
attracted or repelled by a charged b^y is a matter of 
tfae relative distances of lU chargea that body, 

the law aa to the charges themselves still holding. 

The nonditions are very similar in the case of mag- 
nets. When a pieqp of magnetic material not manifest- 
ing poles is brought into the field of a strong magnet 
it develops poles, that of unlike sign being nearer the 
magnet imle which induced it Tho laws of magnetic 
fort* wtion being precisely simUar to those for electro- 
static action, the same result follows as to attraction, 
namely, any unmagnetixed bar of magnetic material 
is attracted. It may be laid down aw a pretty safe 
rule, however, that like magnetic poles never attract 
one another. The polarity of a weak magnet may, 
however, often be reversed by bringing it into a strong 
field so quioldy or in such a manner as to prevent its 
taking the position which the field of the stronger mag- 
net demands. This has been a source of some annoy- 
ance in the case of compasses used in the laboratory 
by students who were careless in this respect. 

To sum up definitely, it may be stated that the 
laws of force action always hold as l>etween charges, 
or as between magnet poles. Apparent exceptions m 
the case of charged material bodies arc due cither to 
the characteristics of the bodies themselves or to the 
particular sets of magnetic or electrical constants in- 
volved. If not prevented by inertia, friction, or other 
means from doing so, these Ixxlies behave in aocordanett 
with the laws as stated. M. F. Thurbton. 

Syraeuse, N. Y. 



Quirigua — An American Town 1,400 Years Old 

CJlimpses of an Extinct American Civilization 

Hy bylvanusi (jnswold Morley, Acting Director Quirigua Eixpedition. School of American Archaeology 


D l ItrNO tilt moulbn (if l'tbruur> Murdi and 
April the St liouln Arth»H>l«i£lcnl Soclotir and the 
1 iiltwl Fruit lomiMuv luuliitHlniMl In the field at 
Oulrlgua (Guatemala an urchuuluKtcHl exiiedltlou the 
nork lain*! under the dlreetlou (if the ScIkkiI of Amerl 
cull VrcbuMiloKy 

OulrltniM WHM one of tUt (>ld(*r (culerH of the great 
Mum cldlliiiiflou which flourlHh(jd In i«uutht.rii Mexico 
(lUiitemHlii find iiortherii Hondurau during the first 
»lft(uii (MUturleK uf the ( hrlutlun era The writer l»e- 
11(1 CH thill tb( uccuiuitliiii Ilf thin site lasted approx! 
iimtili from 4flO to 'iOO A IJ though Muyti studeuts 
differ (iiiisldtriibl} on this iniliil ' 

riu Work of the two previous seHsoiis of the school 
lit (Quirigua 11110 und 1011 was largely of a prepiira 
torj nature In 1010 the ruins wore surveyed and a reser 
vutloii of SO acres set aside which Included all the mort 
InjiKirtaot remains The following year (1911) the 
dense vegetation wUkh had overgrown the city since 
Its aliaiidoiiment lu the sixth century A D was cleared 
nwu) The Importance of this step caniiot bo over 
estimated since the monurueiits were In constant 

danger of destruction from falling trots many of which 
exceeded 1(50 feet In height 
The svstematlc excavation of Quirigua however was 
not commcncLd until the piesent vear (lOlJ) and It 
mii\ U siitd at the outset that the finds Already 

1 1 uglii t light umplv Jiistlfv ih( contluiiatlon of the 

work lilt first plan si looted for excavation was the 

uioiiml on till south side of tin limple t ourt A few 
pielliiilniirv trim lies made at this isfint tin war before 
had (‘stalillshisl tin fact that this mound was the n*- 
inaliis of II striKinri of virv couslderahle Iraportanct 
Muth sculpturid slum was strewn around It on all 
sides and fragments if a liler glvphlt liistrlptlou lu 
(ludliig a date win riaovn si In tin test 
(ligglngs ibis seemed ii most piomtslng 
field for the Inauguration of tin work 


Varliian romlatloDH uf MnvH nnd Ctirli 
tlao (liroDulogy have beio propost 1 troni time 
to tluiu Don Ito Perei Prof bduard Muter 
Mr l I* Jioarditcb and Mr T 1 ( odman 
laib liavtng adraoeed a different plan tbouRli 
must oufortunatelv no two of tbesi agre 
The eorrilattun proposed hy tb( wrlUr nnd 
bis reason for adopting It will lx found In 
Papers of tb« Mrboo) of iiiierlean Arcbm 
olugy No 11 Hylvaous (Irlswold Uorliv 


iV( Attoe <n lAf Wtalem Metirtsphere arcAae 
obii/icot relict o/ patf oMlitatltmt oa iitterartinff 
tdentificaUv a« the rmitu of tiffppt Oreeve, amt 
Home Amonp them ie QvirifftM in (Juatvmalm, 
come Jlfty m%U» /rota the Vor bbean Not witU 
the thxeont peer tros the epetematie txploretion o/ 
Qnirlpna bepun Ihie ie the fret popularly word- 
id article <m the reeulte of the ewoavation that 
hat thu* far appeared The author lerilet from 
fimt hand knotcUidpe inaemmeh an he wan a load- 
iny npirtt in the work — fimroii. 


and a start was made here early lu February From 
surface ludlcatitma this mound appeared to be 106 feet 
long and 3U feet wide It rose from a platform or 
subetnicture the top of which Itself was 20 feet abotre 
the general ground level 

Before actual digging could commence it was llNt 
uecessary to build a trestle to mipport a tramway by 
means of which the dirt lould be removed A track 
was laid along each of the long aides of the building 
so that the work of clearing It could proceed from both 
sides at the same time As excavation proceeded, the 
ground plan of this once Impoolng striioture, ae weH 
as its nature and use, gradually hufolded tIunMelTea, 

It was symmetrical in ground plan and eontalnm 
seven rooms. (See Fig fi, where k map of this bulld- 
Uig Ntruciure 1 Is shown ) Entrance to these was 
gained by three wide doorwaye— 10 feet wide eacb->ln 
thi north facade, which gave into chambers 2, 4 and 6, 
rcsiiectlvelv The remainlug ruoms were entered from 
charoliers 2 4 and 6, chamber 1 from ebamber 2, 
chambers t aud 5 tram chamber 4, and ebamber T 


from chamber tl. Three wflde exterior doorways appear 
In Fig 2, which shows Btrootore 1 rhdng from the 
terrace at the back 

Theee doorways were of great latoreet. Ihe wmll 
through which they pass la 8 feet in thickneae, and 
the fioors Of chambers 2, 4 and 6 were In each caee 2 
fbet higher than the floors of the doorways leadtng 
Into them This 2 feet rise was effected by a aincle 
step, the front or fhee of which in each case praeanled 
A band of hieroglyplis. (Bee Fig 3, where the doorway 
lending lutb chamber 4 la shown ) The baud of blwo* 
glyphlca, against which the pick Is leaning, Is the 
couree of this 2 foot step, aud, as appears In tihe figure^ 
projects slightly beyond tbe courses below it Cham- 
ber 4, bnt partially excavated, appears In the back- 
ground These three wide doorways with their Idero- 
glyphic steps give to this building, even In its dseota- 
Hdb, a rare toneb of dignity 
The floors of the interior rooms chambere 1, 3, S, and 
7 are 18 Inches above the floors of chambem 2, 4, and flk 
from which they are respectively entered 
The rooms of this bulldlnf average twelve foot in 
length, and are about half as wMa Aitboogh tb« esU- 
tugs have in every case fallen, tbetr original baiglifc 
may be very clearly eetlmated at abunt 10 feeit Floom, 
walls and ceilings were covered with a hard, wtatto 
lime plaster which sUU adheres In many idteea. Me 
traces of wall iMlnttngs were found, though thslr 
abeence may well have beea doe to the exeesalve tata- 
fBll--ovar 100 Inches annually— to whtto ttats ragkw 
ts sfibjectad, nit)|j»r dlan to the fklture of the andenta 
to have thus decorated thatr walls. 

Along toe back (aodtfa) waU uf ebambem 2, 4 and d, 
there were lofi shelves, ntmat 4 Inches wide and a foet 
la height (Mae Vtg. 4, where chamber 2 is shewn.) 

Mote the shelf tviuiUip gcrces toe hhtk 
These shelves were covered wttll 



wall 

tlie same white lime plaster aa toe rsat «( 
the tntorlon In ho case was any oMnO); 
found standing nn them. In ebambar % 
however, the fragments of a fine flntad 
howl were fonhd on to* door Jut agdte 
the hack wall, and toe bowl of wlipl 
toee* wore too pasta prehaMy atamid m 
toe shelf above, havitw been haoedtad 
and bfokea when the c*ot foil to. 

«o»f i 8. i ft uhd T ytoided 




Fig ft-Plaa of StrwtaM 1 wttk the eliaml)«» anmltarod. 




tarp* OC atfnctan. Scrawl dtf- 
atptc poditcd to UOc Mnehwtoa 
Inwpfi Snt plcee, ibe kmuton of Oie 
Oft « hisb temn. yrtildi oocu- 
pM .«|l* cIAb of tbc TemAc Court, 
liidpi^i ttN laiporlAttoc, wbllc the per- 
fMUt. IVHWMrp of Itc «toat>d pfain— «a 
•mopK snlraraal elwniotctlctk! of lliira 
potntod to M bulldltiL 
teUcfowi rattaor ttum to emi 



r 4. tbe Olid- 
I of tbe «traet«re, was dlffer- 
onlltAtad py Hs dKontlon from tbo,)Otber 
noon^t In havlus three lucdM tou- 
OMd into ItM book wall eo em ed to mark 
it tw the aanetuary proper, while tbe find- 
iUd Of a doaea or more bowU la an adjotn- 
fug room, obamber S. may well be ex- 
platoed on the ground that tboee rmaehi 
bad been noed la the temple aerrioe. The 
tdentldoation of thla utructare aa a tem- 
ple la further conflnaed by oertain Of Ite 
aiebltectarel detaila. The only three eu- 
trauoea by meana of wbleh tUa boumiis 
onn be entered dve Into the only three 
rooma wUeh hara low ahelvee nteUap 
aOtOmi tbfltr back walla. Them low ahelvea 
are admirably fitted both In character aiad 
poeltlon (or tbe.offerlnfi of aacHlleea. In- 
deed, In ebamben 4 and 9 It wonUI «wm 
ac thonfh tbe lieada which, were orlgla- 
ally tenonad In tbeir back walla amy bare 


aaetlficea were ottered. The width of tibe 
doorways dvlua into tbeaa three ‘*ebeir' 
or attar rooma la such — 1. a, 10 f 
to nuike tbe whole Of their front i 
open in each case, eo 
ataodtUfi In the broad threahoMa Could ' 
eaall^ oee all that went on In the aano- 
taarlee above and before them. Tbe ad- 
joining room or rooma with which each 
of thewe three aanctuarlee la provided, 
afforded readily acceeolble placee for the 
Motage of ceremonial ot^ecta and rdtg- 
loiMi pnnphenmUa, on well ne convenleBli 
rootta In which dOdatlng prieata could 
cMho tbemeolvee. On the whole, the rr 


V%, i rWttff from terrace nt the back, 

wlCh fltflHlt«tn t In tlw fiorecranad at tke right. 






Its orlgliuil poaltlon.) The liiacrlptlou be- 
gun ut tho nortbeaHterii corner of tbe 
building, 1. e., tbe corner kIiowii lu the 
above figure, ainl conttiiutMl ncroaH tbe 
front and thence iiround to tlie aturtlng 
tJolnt uguiji. Tbis cornice iinfortuuutel) 
was not In pluce at any (loliit, but tbe 
writer was able to restore lt.s first 1.S 
hieroglyphics to their orlglnul iH>sltluns, 
as apiiears In Fig 1. 

So fur as deciphered, tills Inscription 
records the date b.llt.tt.O.O I) Ahau IH 
Mol of Maya chronology ; that Is tbe day 
» Abuu IS Mol, tbe closing day of the 
nltieteentb division or kuinu of cycle 9 

The kutiin «us a Maya time iierlod, 
which contained 7.200 ihijs, and 20 kutuns 
comitosed one c>clc We set* here then, 
that when Structure 1 was dedicat*^!. 1 e, 

9.19.0. 00 1> Ahau IS Mol. a cycle was 

very nenrly ul Its close, since one more 
katun added to the 19 here recorded made 
!i0 katuiiN or another cycle. This was 
Indued tbe case, for the next katun after 
the one liero recorded ushered In cycle 10 
of Maya chronology. 1. e., the date 

10.0. 0.0.0 7 Ahun is Zip. 

Passltig now to a consideration of the 
texts In the three doorways; It will la* 
found that the Inscription In the mstern 
doorway o|>ens >ylth the dale 9 Ahau is 
Xul. No rectutl of the exact posltiou of 
this date, that Is its corivspondlng cycle 
or katun. etc.. Is recorded in this text . 
and to flJid Its proper place In Maya 
chronology It Is necessary to iiass over 
to the luscrlpllou in the middle doorway. 

Here there are recorded 40 days, writ- 
ten In Mu.vn uutntion us two ijerhsls of 
the sectmd order, 1 e, ns two units, thus 
2.1). Following this uiinilier (sviirs the 
(hite !) Alisii IS Mol, the same us apiteared 
on the outside of the hulldiug lu tbe 
hieroglyphic cornice on which there was 
declared to Ite the date, 9.19.0.0,0 9 Ahau 
IS Mol of Ma.va chronology. It Is a 
reusoiialtle assuiuittlon. therefore, that the 
daU‘ 9 Ahau 18 Mol In tbe middle door- 
way was the same date us the date 
0 .Uiuii IS M(t1 outside, or 911) 
U.0.0 0 Ahau IS Mol Fortunate]}, this 
important istlnt Is not left open to con- 
jecture; since In the text In the weeteni 
doorway tho end of katun 10 la explicitly 
recorded. Moreover, having establishetl 
tbe position of this latter date, tho date 
0 Ahau IS Xul In the eastern disyrway 
may be reckoned from 11, by means of the 
40 days which are declared to tuive 
elapsed between the two 

The dates on Sirncinr*' 1, tlierefore. 
may bo summarised iis follows 
Step in F.ustcru lioocway . . (9.1S.19.1«.0)’ 
I) Ahau IS Xul. 
Step 111 Middle Doorway . . 2.0 * 

(9 19.0.0.0) 
1) Ahau IS Mol. 
Step in Western I loorwa.y Mnd of KaVuu 19 
lileroglyiihlc (’ornlci* !>. 19.0.0.0 

9 .Vhau IS Mol 

Although the greater |wrt of this In- 
scription yet remains an enigma, the 
chronological jairt as given atmve, may- 
la* accepted as final. Indeed, we may go 
a step further and analyxe this i>art of 
the text somewhat as follows • Some Im- 
portant event occurred 40 days ls*fore tlie 
close of katun 10. ut which time, and to 
commemorate which. Structure 1 was 
erected. This earlier and less ImiHirtaut 
date waa engraved on the step In the east- 
ern doorway, and the distance from It to 
the really important date conocrnwl here, 
L e., O Aliuu IS Mol, the close of katun 
19, was recordetl in the middle d<HirwH.y 
In the middle and western disirwa.ys this 
Imiiortaiil date Is actually nn'orded, and 
It Is Hgaiu rofteated lu the most cousplcu- 
ouB jilace alsnif this Imlldlng, that is In 
the hieroglyphic cornice which run aronud 
the outside. 

The purllculnr signilicance of this dale 

(ront)nacit »h fiiit/c m.) 

’ Matter Incloiwd In |mi rout hews Uwk not 
appear In ttw- test Inn Ik tudlrated liy the 
aecompauylug dntex 

Mu Mays uumerullon only IS uultH of the 
3d order tire required to make 1 null of tbe 
.Id order Kloewheio however. In the 1st, 
3d and 4tb pliioeK. ao units are required to 
make 1 unit ol the order next blgbur. 






The Heavens in August 

Proper Motions and Stars ; Chatiiptng ConsteUatian$ ; The Planets 



A s we «)!«> upon tin* familiar flgurea of the c«B- 
KiolliitloiiM. the thoHKlit may well ImpreBa uh deeply 
(lint tliew' wime ttroupe of Htars, practically uuult«r«d 
III poNliloii nriil lirlKhtin»8», allowed theinaelvee to the 
l ycM of tlie liullderN of tlie TyramldH. From the atand- 
Iioliit of recordiHl liiNtory, the starry heaveiix are the 
Uxed and iinvurvliiK cniiopy which roofs In the chuua- 
lun peoploH and empires of earth 

Hut will (his lie true If we earmiid our raime of 
thouffht to the scale of Keoluidcal time, or eveu to that 
leaser extent which embraces the prolaible duratlmi o< 
linmnn existence upon our planet V Siipisise we m4(ht 
leap til nil liistiiiit over a hundred ihuitKand yeara. and 
look oiK-i' more at the skies Would we And then our 
fniiilllar coiisleilutloiis? Which, if any. umona them 
would still hwir a reco«nUiihle reaemblaiice to their 
preaent nsi>ect? 

Bold as the (|ui*stlons may seem to lie, uiuderii uatrou- 
omy Is ready with the answer. The poaltlona of the 
stara have been observed for the past century with 
high exactneae, and their motions calculated with such 
proclaloit that they may he predicted (In general) for 
even one hundred thoiiaand years In advance with aa 
great accuracy as they could lie plotted by the moat 
. careful eye-eatlmates or laid down on any atar-map of 
ordluarj alae. 

The Hccompuiiying Illustration shows the results of 
such a study of the brighter stars of the eonstellatlons 
Hcorplus and Haglttarlus, which are now so conaplcu- 
mw In the stjulhern sky. 

The outline of Hcorplus, on 
the right, and the “Milk 
Dlpiier" In Haglttarlus on 
the left, cau at ouce lie 
recognleed. The arrow at 
tached to each stiir shows 
the dIrectUin and amount 
of Its HPimrent motion In 
one hundred thoasaiid 
years 

Before this perlisl Is con- 
cluded, It Is evident thut 
the Milk Dipper will have 
loat all truces of lls iires- 
ent HbuiH', and that the 
whole coiiHtellntlon of 
Huglttiirlus will he i|uite 
unrecogiiiifiilile This is 
what w’e would dud In 
most other eoustellatluiis, 

Hcorplus affords a ter.v 
Interesting exception lo 
this general rule A few 
of Its slurs—iiotahly Eis 
sllon Hcorpll, near the mid- 
dle of the coiistellation— 
ure moving at a relntlvel.i 
rapid rate, which will 
carry them almost out of 
the region now regarded 
as beloijglng to tlie .Scor- 
plou One or two at the 
extreme soulhwestern ex 
tremlty are moving so 
slowly that the} will Im 
almost In their presiuit 
places a hundred thousand 
years hence Hut the ma- 
jority of the stars show u 
\ei} cciiiMiileiKiiis teiKleiic\ 

lo fcfic/i together In (heir 11 nciotk Aiig 7 

mulloii. The eight lirlghl At lo^ o'clock Aug 14. 

stars In the upper part (in- Atioorlock Aug 22 

eluding Antares) will he 
111 almost exact)} the suiae 
relative coiillguriitloii then 
as now, though about a d** 
gree farther south Both 

cumtiouenlH of (he naked-eye doulile n (shown as a 
single star on the dlagrani. nc\( below the rapidly mov- 
ing «) and the conspicuous stars \ and c al the tip of 
the tall, evldeiitl} share in the motion of this group, 
as does Theta Ophluchl, farther to the north, and also 
a number of fainter stars. no( shown In our tlgnre 
So many of the stars of the coustoUation are Intolved 
in this common “drift," that the Ugure of the Ncorplou 
will still be recognlgalile, even after the other stars 
which are at imescnt counted ns lielonglng to It have 
tBOvad dear away Into other cuustellalious , and the 
“baud” at least should he recugalaahle even half a 
tnllUou years hence Hardly any other constellation 


By Henry Nonis Russell, Ph,D. 

adll last as long, axceirtlni Orton, all wboas 
stars ate Inovlug tvsn sutra slowly titan Uwas of 


Hudt a remariuhUi eornmnnky of SKitton among tSe 
stars of a weU<doaasd raglMi cannot poasibly to Uw 



Propor motions of stan In SeorplM and Sa- 


reault of chance. It roqulres only a glatuie at the dia- 
gram to convince anyone that they form a real clueter. 
are relatively near one another (comiiared with their 
distance from ua), and are moving together in the 
same direction. This Ui In fact the most consplcooua 



At OH o'clock: August 20. 
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example In the heavens of the “moving dusters'* of 
Stars, of which »o much has recently been beard In 
the astronomical world, and im nature has been pointed 
out ludeiwndently by aeveral astronomers— Prof. Kai>- 
teyu, Mr. Eddington of Gttonwicb, and Mr. Benjamin 
Ross of Alton}. This la hot all. It Is perceptible, 
eten on the diagram, and evident from an exact study 
ol the stars' motions, that the easternmost stars of the 
duster apiiear to move In a direction decidedly to ttie 
east of south, while the westeramowt are going Ernest 
due south. The obvious exptauatlou is that the cluster 
Is approaching us, and hence appearing to grow larger 
uud spread out. This is coaflnned by the spectroscoiik; 


I of the radial tolpctty trf ii}*W b* tbp* , 

stars, which ( after applying oemih tohwetNfA 
tor which baa been shown by Prpf. 'OstolllmWj'' ' 
that ttay are all approatsbing one system skititbtV gV iM , 
average rate of about four iiIUm l>«» 

This, as well as the other fheis repirdiah thlg ^flliipdeh, ’ 
can to etkpialned on the asaumpUph that the «th»t . 
poidhg it are practlcaHy at rest In spoeei aad; «h«i ; 
their apparent motions are itoHy <**10 to the spib 
tiou. This makes it posstble to ealcnjtate the ! 

of the gronp, which com« ewt rathM more - 

hundred light-yehrs. At this dtstapce the sun t 
bo utterly invtelbhi to the naked eye— Ihlntto, <n 1 
than the ninth maguitnde. The ootundenona uta» ^ 
the diBster must, therefore, to of great brlShtnew. All 
those shown ou the dtagram exceed two hundred ttam 
the brightness of the enu, while moat of theitt most 
give out fully five hundred times, and AaUraa not 
less than two thousand Uates, as much light to the 
ruler of our system. 

Our map shows the aspect of the evening sky, and 
ruqnlres little explanation, tteorplus and Buglttnrlus, 
of which we have been speaking, are oousplcttoos In 
the south and southwest. Above them Is Ophluchus, 
Uwm Aqulla, with Cygnus and hyra overhead. Her- 
culee. Corona, and Botttes are In the west, Draco and 
Ursa Major In the northwest, and Perseus and Cassio- 
Iieia in the northeast Aries, Pisces, and a part of OetUfi 
are on the eastern horlaon. 
with Andromeda and Pe- 
gasus above them- Aqnar- 
ius, Caprieomns, and the 
Bouthem Flah in the south- 
east complete our survey. 
Tlie PiMMti). 

Mercury Is evening star 
until the 22d, and morning 
star after that date, but 
is not very well placed for 
observation even at the be- 
ginning of the month. At 
this time he sets a Uttie 
after 8 P. M. and may be 
seen in the twilight, but 
by the lUth he gets too 
dose to the sun, and too 
far south, to be easily seen, 
sud remains Invisible 
through the mouth. 

Venus la theoretically an 
evening star once more, 
and may perhaps be seen 
111 the latter part of the 
muiitli ( though she sets 
but n little after 7 I>. M.) 
because of ber great brlght- 

Mars Is atlll an evening 
star, in 1.«u, setting about 
H P. M. In the middle of 
the month, and too low in 
the west st dark to be 
easily seen. 

Jnplter Is In Bcorplu, 
and comes Into quadrature 
with the sun on the 30th. 
He is a ajilendld object in 
the evening sky, but sets 
before midnight Haturu 
is on the oiiposlte side of 
the hesvens. In Taurus. 
He Is In quadrature on the 
27th, and rises a little be- 
fore 11 P. M. 

Uranus is in Capri- 
corntis, and erossss the 
meridian about lU P. M. In 
the middle of the month. He may readily be found 
with the aid of the maiw published In previous Issttes, 
Neptune Is In Oemlnl. rising about 1 A. M. 

The moon la In ber laiit quarter at lo P. M. on 
August Sth, u»W at 2 P. M. on the ISth, in ber dmi 
quarter at JI A. M. on the 19th, and full nt 2 P. H> Ml 
the 27tfa. She Is nearest the' earth on the 12th 
tides again expected) and farthest away on the 9Bth. 

Bhe is In ebnjunctlQil with ytqdtor on the 7tli, 1%- 
tUM an the lOch, Venus and Uetenry on the iStb, iUto 
(U> the 14th, iJoiilter on the Sljth. and Uranus eh ^ 
24th ; none of the otoemue apiweaetos betog ettgBT 
Princeton Otaermtory, 




'the Business Aspect of Synthetic Rubber 

What are the Prospects of the New Discovery? 

By Vtof. Dr. F. W. Hinriohsen* of the Koenigliches Material- Pruefungsamt 


A $ tiul pMt naetuig of tb* iHoelety of G«r 
wbloh took |>lMM kt rratbarg Un 
SkMl^tku. WhUffiotldo, tbe attentloD of the gan- 
teii ^^ablte waa to the ooeatlou at tbe ajnithetlc 

at Itutta rubber, two worker* at apeclal 
icentoanm 4a tbi* llaM, l>iot U. itarrte*. of Kiel, aad 
pf. f*. ^a<iflMiu>. of SUberfeid. glTiiig a oompreiienslve 
IMWrt. fnaa tbe aeteaaflc ei^ tetWlcal staslb^t, 
ip Um iweeant atato4 of tbe proWem. 
i, OiOr raeeuQr Prbf. Barkln, bt Baglaud, he* Mart 
a m tbe mine wibjeet, end be* given imbttelty 
lo ihp NBults of reeeeicb In thl* field. While, bow- 
ovfir, tbe 'two Oennen taveetigntoni mentlcoed above 
we|t« v«n| guarded and akeptlcal In tbelr expreedons 
r^thUt to Uie future of tgmtbetlc enoutcbooc, and 
repuM rhu ttaae wben ajrntbetic rubber will appear 
ppon the parket a* attU far off, the lecture of the Eng- 
iUk UbesitM waa more optlmlatte. 1:be remilt waa that 
a oompaiur with |2,fi00;U00 waa Immediately founded, 
which OQUnta among Ita board of directors no lea* a 
ebemlcnl authority than Sir William Ramsay, while Sir 
William iniden baa been retained aa couaultlng chem- 
lab Nevertboleas, the opening of tbe Hat for aubaorlp- 
tions for shares, so far as we ean Judge from report, 
aeenw to have been a ecunparattve failure, only a very 
amall amount of capital having been ininMn the new 
foundation. Tbe conservatlam displayed In this case 
by tbe English public would seem to be entirely Jnstl- 
fled, for, u{iou critical examination. It is found that 
even the new roaolta commnnleated by Prof. Perkin 
do not by any meana Justify the hdlfw that any oon- 
mdeiUble uuantltleB of synthetic 'caoutchouc will be 
prodnoed In the near future. 

Stom tbe adentlfic standpoint, tbe question of oaout- 
ohoue ayntbests Is clear at the premnt time. It la 
uretU known that caout^ioue is formed from laoprene, 
a compound of carhon and hydrogen, obtained as a 
mobile, oolorleas liquid of low boiling point <88 dqg^ 
Cent.), for example on heating caoutchouc Itself or 
turpentine. As was first shown by Hofmann, ftthtanr- 
Itke bodies are also ot»talnable fr«m other 'eoammunds 
of carbon and hydrogen besides isoprene, wblcb, how- 
over, must have a somewhat simitar Obemlcal constl- 
tuttoU. Among tbam may be mentioned the hydro- 
carbon butadiene. The tranaformattmi of such com- 
pounds Into caoutchouc cau be. effected either hy sim- 
ply beating under pressure with or without the add!- 
tloii of other substances (Hofroaun) or by tbe InIHieuee 
of small quantities of metallic sodium (Harries) ; tbe 
products obUlned differ entirely In their pr^Nitlea, 
according to the nature of the initial material empkffed 
■nd the conditlnns of transformation. 

In order that synthetic rubber may be capable of 
oompottug snccesafnlly wltb tbe natural product. It 
must be equal to U In technical use and must be at 
least as cheap to manufacture. 

As regards tbs first question, there can hardly be 
any doubt that In the course of time It will be pos- 
sible to produce rubber by artificial means whleb will 
be e(]ual or even superior to natural rubber In tochfiteal 
use. We have not, however, as yet arrived at tbia 
stage. 

Tbe price of synthetic rubber, on the other hand, 
depends, in the first place, on the cost Of production 
of tbe Initial material, Isopraue, and allied hydrocar- 
bons. Here also it cian hardly be doubted that before 


The author of thU article recentlv completed 
for the KoaUffUohet Moterial-Pruefunoiomt at 
Liohierfekie a very elaborate iuvtmtii/otioH of rub- 
ber. ifd sMm ia hotter quaUftett thorn he to tUeouat 
the tetOMtoal and oommeroita aigni/bmice of the 
diaeoverv of aynthetie rubber mode by Prof. Per- 
Ma. Whfio thb Sdttor does no* icleb either to 
'detraat from Prof, Hkaricdmen'a argument or to as- 
gM the ateobweiMny tromaaotiom- of the BnyUah 
oqiapaag /onfiad to efpMt the new dtaeovery, it 
aetma point oat that tn the frbapeetna 

of tbo MtrtMb eentpany it is ctearlp set forth that 
the t m md Me fnrpoae ta to mamnfooture fuael off 
ond acetone, otHl that port of the prooeeda oaaured 
tn this way yre to be devoted to research on a 
factory aoote upon the new rubber prooeaa . — 
Botna. 


very long prooeaaas will be found which will yield 
these Babetaneqs more cheaply than methods known 
hitherto. At ^e present time, however, there Is no 
such method ktwwn for laoprene, the parent substance 
of natural rubber. The problem is rendered particu- 
larly dUHcnlt through the fact that the substances 
employed must be specially pure Most of tbe processes 
proposed hitherto do not yield a pure laoprene, but 
mixtures of dUfoient hydrocarbons of similar consti- 
tution. Hofaiann himself, fh the preparation of pure 
Isopreue, starts from a constituent of coal tar, namely, 
creeol ; but In thjia process also, so far as can be Judged 
at tbe presold the eaotytt production is conslderaMy 
greater Rian fw natuial rubber. 

But even If It sboold he possible to prmiare sufflcient 
quantltleH of taoprme At a sulBclently low cost, the 
dtifeultieu of the proUem, aa Hotsiauu has pointed 
'fHb only begin, for the yields are comparatively amall 
Ab alli Awtbedyi qt this klad. Conseqaently, lu tecbuteal 
tip^diictien on A iocge a«ch as is l^pUcd In case 
serteua oompsHtloa with the natural product should 
ba CoBtemptated, such enormous quantlUea of by-prod- 
ucts are obtained, that tbelr diaiHmal or utilisation 
would probably present a more diScult problem from 
tbe economical and technical point of view than manu- 
fbeture of the Oaoutebouc itmlt, How Is It lu this 
ragard with the new prooeas oommnnleatod hy Prof. 
Hoftnaun, an<l so haotUy made tbe baats of financial 
(VuratlonB? The prbiclple of tbe new method of pru- 
dudug syntbetie oaoutchouc depends, on the one band, 
on tbe <^eap prodoetlon of hydrocarbons wblcb ean be 
u«ied as Initial materials for rubber; on the other band, 
un the aocderatlan of the conversion of these hydro- 
carbons Into rubtaw-Hke substances. Prof. Fernbach, 
of the Paoteur Institute In Paris, has shown that 
starch (obtained from potatoes hr malae) esn be con- 
verted by means of ysast-Uke ferments Into a mixture 
Of fusel oil and aestooo. From these oontpounds, the 
hydrocarbons rsqulred as raw material fur the caout- 
chouc can be produced by suitable ohemieal transfor- 
mation. Tbe tmnaformatlou of these substenoes Into 
rubber-Uke bodies Is effected by means of metallic 
sodium ; tbat is to say, by the same means as discov- 
ered and used Independently by Harries. According 
to Perkin's communlcatlou, this method was discovered 
and rande the subject of patent appUcatlon by Mat- 


thews half a year before Harries, though no pubUca- 
tlon was made of tbe fact, it must, therefore, be ad- 
mitted that the priority of Invention belongs to 
Matthews. 

Tbe use of starch as tbe lultlai material Is alluring 
at first sight, owing to Its low price. When, however, 
we examine the new proc«*Hs a little more closely, we 
cannot quite suppress doubts as to its financial sound- 
ness. An Inquiry addressed to tbe biglily reputed 
India Hubhtr Journal of London, regarding yields 
obtained in the several stages of tbe process, brought 
tlM following btforuiutlun. By Ferubach’s process there 
Is obtained from starch 42 per cent to 48 iwr cent crude 
fusel oil. The starch content of potatoes or malxe Is 
about 00 per cent. Tbe "fusel oil" Itself Is said to con- 
tain only about two-thirds of true fusel oil, the rest 
being acetone and other compounds. Furthermore, the 
fusel oil gives a yield of 40 per cent to SO per cent of 
laoprene, which latter Is converted without loss into 
rubber. According to calculations which the above- 
mentioned English technical Journal made, 1(X) tons 
of starch will be required for the production of 1 ton 
of synthetic caoutchouc lu this way. From this It 
follows that only about 1 per cent yield, figured on 
tbe starch, la finally obtained, while DO per cent of tbe 
latter goes into by-products. For the production of a 
quantity of synthetic rubber curresimndlng to the pres- 
ent world’s consumption (about 74,000 tons), such an 
Impibnae surface would have to be planted with iwta- 
toes that the ground now occupied by rubber planta- 
tions would represent only a small fraction of this. 

That such a pr<s;eHS as this cannot l>e very prac- 
ticable Is obvious. Added to this is tbe fact that the 
proof is still owing that the material obtained by the 
English process fulfills the technical conditions. 

As lias been shown hy Harries, artificial rubbers 
obteliMMl by means of metallic sodium differ chemically 
from natural rubber. It Is, therefore, not by any means 
prabAble, d priori, that the new products will be found 
equal In their mechanical and physical protwrtles to 
natural rnblwr. Tbe situation is rendered still more 
dlRIcult through the fact that the chief constituent of 
the iirodiu’t obtained by Fernbaeb's process is so-callad 
butyl alcohol, which, on further treatment, does not 
yield laoprene, the parent substance of natural caout- 
chouc, but butadiene, which has already been referred 
to. We may, therefore, exiiect tlwt the English process 
will yield substances differing materially In their prop- 
erties from natural rubber. In any case, their tech- 
nical usefulness and value Is still awaiting proof. On 
tills point there Is practically no evidence available. 
The Invention is still lu the laboratory stage. As we 
road tn the India Ilubber Journal, there have hitherto 
not been prepared more than one or two taainds of 
synthetic rubber by the newly described process. 

There is, therefore, no doubt that the formation of 
the company la premature. Synthetic rubber will cer- 
talAly come, and will claim Its place upon the world's 
market, not suddenly, however, at one blow, but grad- 
ually. Even then It Is not iirobable that It will ever 
oompiately displace the nutiiral iiroduct, especially tbe 
plantatton rubber It Is much more likely that some 
sort of equlllbrinm will be struck, similar to that which 
now exists with regard to arttficia! and natural silk, 
lu the field of technical progress, the law of Inertia 
rules as tn other domHitis 


Hm bwpfififiiiv T«Eqwrfitttre of the WotM 

A PROPHBCT of what is claimed by many to be the 
Increasing temperature of the earth and an explauw 
tton af the reefiat prevalende of hot rammers is ftoand 
la a volume wrtttm by C. B. Van Mlse, president of 
tbe Bntrenrt^ of Wlaoonaln, and publlahed in lOM by 
the Vttltod States (leologloAl Survey. In thin Imok (A 
Tc^tlsn oh Metamortthisni) Frof^Van HIm pointed out 
that the enorawiM bwmlng ot ooal by wan most steadily 
vitthte tbe Atr by the discharge ot carbon dioxide, and 
that thla vltlAtiou naht bmng about a marked thcreaae 
la It)* tenperaturs of the globe. He says (pages 

lA IhW the OMOuat of ooal mlaed and oxldlaed 
AAmMSIMA to mfiSTfdM auteie toas. At tbe baglnnlag 
ot t^toto^aeade of the atneteenth eentury, iSM, the 
‘am Ulfits^sas metric tons. This 
tlltmid‘!iUPP nifiii! the tocreaee in th* twe of coal has 
^^;h iia-)aawg|ere'a dowiMwttoii of 14)IK>.000,00(> metric 
very ec u r v Ativ* as the eeti- 
’ $Kf ‘m.-.mmt ewrtwry. ’Tokiiw liOM,- 

M'the AtBOOiri; of cmI oxUttnd per 



arnium Big Jhe fUtura aod supposing the) amount of 
cafbon to thtocoal to tveca|;e SO per eent, the quantity 
of carbon whleb passee to|o the atawopbere wontd be 
2.888,888)000 metric tons per annum. This Is 0,1288 per 
cent of the total amenat of carbon at present in tbe 
atmosphere. If this rate of eonramptlon uf cual were 
eoUttoued 812 years the amount of carbon In the atmos- 
phere would be doubled. 

“It therefore at>pears probable tbat within a com- 
paratlvely nhort time to the future, as compared with 
a stogie geolqglcal period, or even an eiioch, tbe amount 
of carbon to one of Its great roaervolrs, the utmoephere, 
will he Increased to an Important extent. From this 
fact, variou* geological conseqnenccM are likely to fol- 
low. One of the most Important of these Is a higher 
average tsintaniatoTe tor tbe globe. According to Ar- 
rhenius, U the Carbon dioxide Is Increased *2.8 to 8 
tlmea Its p tm mt value, tbe temperature In tbe Arctic 
regloaa mutt Hm 8 deg. to 8 deg. Cent (14 deg. to 16 
dag. Kfito;-) produce a eliuiato Sa mIM aa that of 
the HCtooe ptatod. According to the above compata- 
tlon, the carbon would be Increased by the oxidation of 


ooal alone to three times Its present ainuuut In one 
thousand six hundred and twenty-four years. 

"A further consequeuce which would follow from an 
Increase In the amount of curlton In the utniosiihere and 
tbe warmer oliroate would ls> a much uwre abundant 
and widespread vegetation, and more vegetation means 
that wben oxidised more carbon dioxide will lie con- 
centrated In the soil, and this coucentratlou will lead 
to an acceleration In the rate of carliouatlon Fnrther- 
more, the lucreuw- In average temimrature of tlie globe 
will accelerate all other chemical reactions uf tbe belt 
of weathering. It therefore aiq>earM prubulile that tbe 
artificial oxidation of coal will roMiilt lu Home of tbe 
moat profound and far-reaching geological consequences 
which are due to the agency of man." 

8ince tills was written the world'a annual consumi>- 
tlon of coal baa about doubled, so that six thousand 
million tons of carbonic oxide are now being annually 
discharged into the atmosphere. In view of this fact, 
thara la little wonder that Prof. Van Illse’s prognostlca- 
ttoaa to regard to tbe increased teiutierature ahoold 
have been so swiftly verified 
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Curiosities of Science and Inventicm 




A Luid aad Water Cyele 

A RK81DENT of Oakland. California, 
owns » eontfi vati'JO of ins own makinK 
which It w claimed will ctmvey him o\er land 
at a rate of twenty miles rs'i* hour and on 
water at the rate of fifti*«n miles an hour. 
The dovii'o hi! calls a liydr.i-motorc.vole 
It oonwRts of a motorcycle faimpped with 
two cani»'-shoi>ed metal floats, each four- 
teen feel loiiK and about uirteen inches 
wide Each canoe ih divided into three 
airtiirbt compart monts and m fastened on 
a liKht steel tulie frame. Wiien traveling 
over land, the floats are evenly lialanoed, 
08 they are carried one on eaoh side of 
the motornyele. When it is desired to 
make a water craft of the motorcycle, the 
two float" are simply reversed on their 
hinges and elamiied down by a simple 
device The firopeller which, when not 
III use, is earned liehind the seat may be 
dropped down into the water to prot>el 
the craft The propeller drive contains a 
cliitcb which connects the fwwer with a 
;t-foot propeller shaft of *'4-mnh steel. 
The propeller has three l2-inch blades. 
Steenng is effected by meann of two smtill 
nidders, one on each of the floats, and 
both connected to the hand’.ebar of the 
motorcycle. The total weight of this 
amphibious veliide is 42ri tmunds, of 
which 225 pounds represemta the weight 
of the attachmmit 


•^precision and remarkable siiuplioity, 
miabliiig any layman to ascertain the names 
of stars of constellations observed in the 
skies, and inversely find any star whose 
name or position has been given, has been 
designed >>y F. Hartorius of Gottingen. 
The star finder consists of a star map which 
may be adjusted to the geographical lati- 
tude of the place, and, a diopter pointed 
toward the star to be determined. Actu- 
ally the device oouststs of an equatorial 
mounting, similar to that of a telescope. 
The main stand is a tnpod provided with a 
spirit level for adjusting the head to hori- 
zontal position. The stand carries a gradu- 
ated arc for sotting the axis of the star map 
to the proper angle of inclination. It will 
he understood, of course, that the axis 
must be parallel to that of the earth, so that 
It will point to the North Pole of the heav- 
ens. The angle of inclination, thoreforo, is 
that of the latitude pf the place. For in- 
stance, the latitude of New York is about 
41 degrees north, consequently the axis 
would have to incline 41 degrees from the 
horizontal. A compass is provided for set- 
ting the axis m the north and south plane. 
The star map, then, will lie in the plane of 
the celestial iMjuator. Mounted to rotate 
over the surface of the star map are two 
arms which cross each other at right angles. 
At the end of one of these arms the diopter 
is mounted, so that it may bo rotated in a 
plane at right angles to that of the equator. 
The star map is provided along tho'cir- 
cumfereuce with graduations which indi- 
cate the right ascension of a star, also with 
a scale whieh shows the daily and montlily 
displacement of I he heavens Ui be nc- 
oouuleH for lii usiug I he apparatus the 
hourly advance should also be followed 
continually. The diopter is swung bodily 
about the star map, until the arm that lies 
at right angles to its axis comes m contact 
with the star on the map whose position in 
the heavens it is desired to find. Then the 
diopter is swung to the proper angle of 
deoliaation of the star as mdicaled by the 
graduations on the arm, when, on looking 
through the diopter, the star will fall within 
the field of observation This instrument 
will doubtleiw be welcomed os an excellent 
means of getting an insight 

Who Owns Spitsbergen? 

'^HIS question is often asked nowadays, 
* in view of the remarkable development 
of theee Arctio islands. A oouferenee to 
nttle the question has just been held be- 
the govertuneots of Russia, Sweden 
and Norway. A eonvmitioti has bees 


O EADERS are invited to eontribtOe to this department pkotographe 
^of novel and curioua t^jeda, unique ooeurrenae, md ingenioue 
contrivancee. Such aa ore available wUl be paid for promptly. 


The floats folded up for taad traaei. 


A aid* «■ the water. 


WiU boor group In the jl 


I of Natwil liSntMar. 




B for anripg ahaep togatlw 


Sixty-two p^ Mate ‘ptt tha Bliitaiiia of Naw laraw, 


' drawn up, in 

2Sons, bnt hjr 

odiuiBtiag of 

of the tfcwiwUWabWVeiiilj^ 


A n mvwitioa.to ptp«aot,iilMaii4dildAW 
inraade of w#vea, ooyotdai'Mi'ilUfc 
animals that prey' t^u the 
'devisedbyS. €^. MBah*sterol.i\l!l^^ / 
Us, Wyoming, and low been % . 

sheep men Of M^liou tO ‘ 

praetioal derfee fOr aMriog 
mala and keepiag the si^‘'49ijrmWi:|i| /, 
niebt that bhs y^'been.oilb^. 
ohifie oon^ta of Mt wrtomahto j[im # 

' wiU shoot a blank hartridgo aveify 
60 aunwte^ as iurMoged^ whflo A 
hwtem W so adjusted as to Mvwvft 'hm 
fiseh its Uflht in tmiy iirsot^ It aMlglu 
Huge <than one mVolUtfam a mittulis^ open- 
ating by meuu of a edfled iqwiiig and oog- 
edwels, a sort of oloekwork, in tvM, The 
msohanlsm isinolosedln astermand dusb- 
l»oof metal ease and mounted on four ad- 
juBtaUelega. Uliasa weiidttofflfli^ounds, 
so that it can be oarrfed Witii tbe ■beaih' 
man’s outfit with no diffiouliy. 

Wild Bosr Group in firndMle 
SUrroondiaga 

A NOTEWORTHY wild boar gnup, tbs 
ouflnt of iu kind to be seen in this 
nountry, has reoently bean piaeed on 
exhibitum at the Museum of Natural 
History, New York. A oolony of nine .. 
animals, old and young, have been realistl- 
esHy grouped so az to mpresent a babitai 
soeoe in winter in the foreete of Oennenyi 
with a painted benkgraund of mouatabw. 
The group measttret 9 by 16 tmt. Tha 
series of fine boar skiiui was poesanted 
to the museum by Mr. Walter Wlnfim. 
who is a noted ^wrtsmen, hunter, add 
horseman. The ri^t foreground is oosu- 
pied by two ot the largest male bcMWa, 
depiotod in a fierce battle, a number of 
young ones are seen lying on tfae ground, 
while other still buger ones an standing 
In the near distanee, watohiag the out- 
einne of the oombat. The spirited and 
lifelike modeling of the aaimale add tba 
mounting was executed by Mr. Frederiak 
Blasohke, the animal sculptor of the 
museum. The group is considered to be 
one of the finest wd most up>to*date 
examples of the new plastio taxidermy- 

Two Record-holding Lobsters 
FpWO lobsters that ere claimed to ludd 
* the world’s record for siae have just 
been mounted and idaeed on exhibition 
in the Museum of Natural History. 'New 
Yoric. The larger specimen, the one on 
the right, weighed, when alive, 34 ponnda 
and was nearly three feet long; the other 
one weighed 28 pounds, Both of theee 
monster lobstars were oauidit off tha HWt* 
lands of New Jersey, where they are saM 
to have played havoc wUfa the lobiter 
traps, cutting boles in them and robhiiig 
them of an the belt, as their bodiea wen 
too large to got ingide. Finally they wm* 
banted up to the surface dhtging to a 
trap. The larger speolmen showed many 
aq^ini,'' evidently from eavage oombatm 
The length of its life is estimated to hava. 
been fifty years as the aveiaga s«is> of 
a ten or tweLve-iiMh lobster is fUfeW 
yeaw. The aea is a very poor nomsryt 
and the bed; authorittea figure the rpto 
of survival in the lobster as aboutfi k 
«WWO egge. Qwing to ove^fllhing tmi 
iltegal deatruotion of the e|«4iMthli| 
fematea, etc., largo lobsters are tMt tUsflW* 
pearing. Out^aoatoh efliOOOinamem^ 
Qoverpment expMlijmt b New EmApdf 
otdy 26 were found to he 13 and 
tong. Their ultimate axtinatloB ^ sh* w A h 

fishery 

m be prevented, ^ hy ab^. lg^ 
'dtegntlan, mhidi 1^>lMen so sttoioiiiH&K’Ii 
dmatrnmhed at .RMe 
myftWWtforil. ' ■ , 
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iSiiW, Hit €niti«ktl4 BlndteRT A TaMet Sovtinf. Coqntiiiv and out a larsfo number of operations from a j placing the (jperator in order to send 

tlw Nai^llnclaild UttObWiy k FUUnf Marfllaf distant post by vending out suitable wave signals for tiring the mine at stated m... 

Bv Nm IffiirHeli ^ ^ a# tk. signals as in wireless telegraphy. More vals. A cam works urmn a rotating disk 

ronnntlir. fc** bwn Igitsdnil. recently he has brought out the apparatus for this puriMise, and the signals can be 

iisniisl w 4a.: L. iLgjfaf I* {mJ, wewn whioh we illustrate hero, and it is intendtd varied by changing the notches upon the 

'VHE inc r ea sin g popularity of madicinal to proteot the distant control devices disk 
IxddiM id the grounds of the * prepamtlons in a co mpr e s ssd tablet against the action of continuous streams of 
.l4flI£Sl>>«tttation«tWaahingt^ “ ?P"k. such a. the enemy might send out ^ Typewriter Which Corrects and 

—lira than flftv vean old and apparatus for sorting, counting m Ume of war. Not only does it prevent 

P««Wng these imaparations, whleh is the continuous sparks from having any Manifolds 

deaawtrate the fallacy of the ^ aoeompaaying illustration, action upon the apparatus, iu the cam' of ANY suggestions for improving the 

bhieberry nununt be t mm machine k the Invention of Mr. Aring a submarine mine, for instance, but ! typewriter have Vieen made, but no- 

onWvnled. Eduard Naumann, should the sparks l body seems Ui have gone so far as to oxi**"' 


beenlnopemtionin 

«f the eulture of the berries, 

WlM haa aontinned to the pre^nt time 
m soiwtrhi* lomsrkabla reaulU. Pro- ^u«2l 

oaadhw With the idea that previous failures 
atoMthesamaHnohadbeenduetoamk. "* 

Witaaiidilig of the son requirements of J'r! * 

tha^^^. which are radically differ- t 

aaiftott those of our oommon cultivated .n«„i-ihr^ 
phi^. the Doctor, whoee ihtesest in the ~ 

232i mi attracted a. far imek « 11106, IZ 

haaawdcaeatefttlatudyof thesoiliequire- 

aaak with important reeults. It is evi- *"« “P^Jy 

dent ^m a oonsMeration of what he has * 

aecomptkhed, as fuUy out in a bulletin J 

of tee »«inau of Plant Industry of tlnWOe- “ 

partaiaBt of Agrlcultuie, teat tee problem 

ha. been prnetiaally wrtved. A. murh ad- 

sanoete tee nrts and soknees creates a new ^ 

eondition or eemUtioM. and these make 

dsiteaiad" niKm tee creative facnltka, the . . 

Dookir found it tieeesaary to deviee a gage. „ . , . 

bu.;sr, i *s“ 



UsMMaiid euitivated. Eduard Naumann, should the sparks l body soems Ui have gone so far as to oxpeot 

- — ----- — I nf flAShMi Anhalf ceose even for a j a typewriter to correct any defective manu- 

short time, the script, producing a faultless document 
home operator can | without any trace of correotiun in any 
now send out a | number of copies. This is, however, what 
special signal which a Oerman inventor, Mr. Uswald Poppe, 
will fire the mine of Gera, has achiovod. Uis invention has 
The enemy, on the been patented and a working tiiudel eon- 
other hand, will be structed. 

powerless to carry The apparatus forms the fable of an ordi- 
out any operation nary typewriter with which it may be so 
of the kind. Dr. ounneoted as to allow of its being dis- 
Branly's protecting mounted at any moment Whenever the 
device consists of tyi>ewriter lias produced a defective manu- 
a horizontal disk sonpt the new apparatus is called upon to 
moved by clock- correct it. If any word or clause is to be 
work and is kept eliminated, a special key is struck at the 
constantly in rota- points oorrespondiug with the beginning 
tion, first' to the and end respectively of these passages, 
right and then to If, on the other hand, any groups of words 
the left, by means are to be inserted a similar key is struok at 
of electro-magnets the point of the manuscript where the in- 
whioh are acted up- scrtion is to bu made The words to be 

these ^ ^ •••***> ■"‘lug. sifting, T 

th, creative humltks the essuttag and nm^g — rotation of the manuscript or on a paper tape placed under- 

- to devisti a earn automati- disk causes a series neath, a oorrocting key lieing again pressed 

lUbMMUebsrrvottieter or blueberry mi to a grid of electric oontaots. down before as well as behind these words. 

MM as kkimm mnsaifllii known in imperfeet tabloids are rejected. The whole Is so combined that when con- The defective and currecled manuscript 

Sr T t,^i. i iiiiiit 4, ,1^ fcu. „i The peBets are now moved forward to the tinuous sparks are sent out, the disk does having then been romoved, a new sheet of 

f.. nn SI HIM nf meteankm where, by moans of a nothing but rotate forward and back under paper is put on thoroU, after which a spring 

^ uu ' peculiar movement, tbs required number to thk action. Should these disturbing sparks is wound up or some other motive foroe 

dtmnoi^sfmlhlfl tV ii vf Js v vj- enter the bottle or box are counted off and cease, the operator has time to send out applied. The typownUw now prepares 

OBiwttt as wsH ouitiMii a n ri.ni ““Pti**! i®*® ti*® reoeptaole. The count- certain spark signals, which act upon tlie automatically a new faultless manuscript 
of the onenfaiaNo 11 of the *”* device can be alter^ so teat any nhm- disk and its electric contacts in such a way at high speed where there are no gaps, the 

tee haui*^imi dtiVii1oiW(l to ber of pellets as desired may be paawd into teat the mine k fired. These signals are lines being dividt>d automatically at the 

No, 15 and doubtlosa a furtesr^^tiVation A short pause is teen made to oombinod in such way that they are known end of syllables The typewriter oan thus 

tee charged bottle to he removed, only to the operator. In the present ap- be allowed to continue its work, producing 
and fiUltiiiinii of the bo^beins imnroved *“ empty receptacle substituted at the paratus, the waves are received by a new any number of idciit.ical manuscripts, and 

.1 type of coherer illustrated iu Fig. 1. It insonbing, if mimrod, automatically, a 

******* ’ ^ The apparatus can be worked either by is a modified form of Dr. Branly’s triiMx) different address on every copy. The 

— I tmiootl motor power or by hand. It has been coherer, and is made up of a polished steel manuscripts thus ubinined ar>i not distin- 

BWW inieresung' luja found to be teorouitely reliabls, exact, and cylindw, A, at the lower part. It is fitted guished m any way from hand-type docu- 

npOYS, especially toys in the form of effioieat. In a workup day of seven hours on an upright support and from this three menu. The output of the maohine can, of 

® delis, are interesting to most people, some 300,000 tablets can be sorted, sifted, arms, B, hang down by means of pivots, course, bo multiplied by producing carbon 

and we aoraetenes find a toy teat (xmibiiies counted, and charged into boxes or bottles. The s^s carry well rounded steel projee- copies. 

the tttaHtarian with the amuskig. Thus tions which bear lightly upon the cylinder The apparatus aobieves this result by 

Msiy L. Rusk of New York city has pat- FiriBg pteh|iiyyiiMi jl f j iysa bj Wil^ *® make the coherer contact. One producing simuitamsiusly with the manu- 
entod a water bottle, No. 1,(^,400, in Trlmnilhj second script a small pattern of jilain paper which 

whioh is oombinod a hot water bag and a ^ wire, D, is oonneoted to the steel cylinder is about the same size. Each letter is 

oorer in tee form of a doU, tee dress ol the BRANLY, the weU-koown FVsnoh through the base. Si. The whole is in- marked in this pattern by two or three 

dfdl extending oveh the hot water bottle. A-ZgofoBtist, has been engaged for somus closed in a vacuum chamber in order to neat holes arranged m linos, which allow 

By this oonStniotion, as tee patentee ex- time past upon various kinds of wirelses proteot the coherer from the action of the the letter to be reproduoed on the key- 

** ♦*“— “ — lioard. Leaves of patterns can lie filed for 

reference or Inter reproduction. 

The same jirinoiple oan, of ooiirse, be 
applied to lyiMi-setting machines. 


prtsss# It. there is provided a hot fiuid oon- 
taiasr white reason of its appseranoe 
will be nttnotive to a ohUd so that a child 
will permit H to be pUced near it. Thus 
tee ohild in teldog ^ doU to bed with it 
niU aho have a hbd wariner at the same 
time. 

li'O. Bhmley of London, Engtand, haa 
patteM, No. l,oeSB(», a toy which is 
■Iwwn In tee res^mamw of nn ape and it 
is tonttMd of a At of felt, rioth or other 
sttitiwb materiel ted thn''li^ at jaws are 
llnll)t«,ro tent theymsiy be manipulated 
by ^ tend to pr^noh n frotewtue and 
Tinijiiiliiij scroti' *' * 

.ha« bean patonted, NA 
to F. W. n«iNL It InteideB a 
mtm «4ld'«ute hw an 

mmfi npm flm alatiom^ 
a,m>l>t0^ ptfMkm in lib < 

tnM bf || 




A Money-washiiiE Machine 

^HE Umted Htates Government recently 
A installcil in the Treasury Department 
for experimental purposes, tbo machiue for 
renovating bank notes and other hiUs re- 
cently described in these isilumns. The 
machine is about fifteen feet long and in^ 
eludes flexible belts moving face to faoe 
and properly manipulated to secure a 
Horubbing action ufiou the bills The bills 
travel a distance of from 60 to 70 feet in 
passing thromgli the machine and in such 
course pass through a washing solution, a 
germicide mixture and a starching or stiff- 
ening preparation, and are finally ironed 
Fl|t. L— fineter- Fig. A — Apporat n s for Bring and discharged in appearance and crisp- 

inf iJbIriMM#. teomtositestetod inismdn nos* practically new bilk The cost of pro- 

' ducing a thousand bilk is nearly fifteen dol- 

difttet ooDtrol ^KpMntns. Be ‘ Igu al«| air, and by passing eleotric sparks In the lara, while it is estimated that the cost of 
randy devised some iWY'SWipbMnl iutru-I upper part off the ohamher it oan be seen renovating bills by the machine in the man- 
mapb far 'jbdw 0 lte-| whether tb« vaouttU b in good etedition. ner described will not exceed in the neigb- 

maibmatiiterl^iPtettlbinpa ate 3 shows an antomatio ddvloe for re- borhood of fifty cento per thousand. 






The Tmde>mark aa a BusilMM Awet the law did not provide for nfreement dwdng nwwhnndiw of «» mM ekamrimt, ' . 

ItW of ooafliotin* tauia, and The wotdinc erf the l»w on this point k 

t. h d«, -rf ti» p.t«. offl» i. «i.t t. gj. » 

<).TTr<«M futied aeoordingly. its interpretation. But despite this oOBr ; nhtoh awt 

I s«o a manufsotuh* dition. many applieation.. destined to M U 

L in a middle Western city beoame interv p^eoted, are made every yes* for ^ 

Z a Zi^l uThZln tZ 7rl >“ a new metal polM and dedded tt«ist»tion of deseriptlYe piarks. inHeklyjiey ^orlkifff;', ^ , 

17 aldZL ulJalc consumer; ih,U U u put it on the nmrtot. SSlflSitSuonrS miJSdJSS ^ 

a .mM .f good uHU, a tangMs a»oet mlh Tuf ^ ^ ^ sp^ .^ fclls. 

u deUrmtnuhk mnneg value, that U mu$l ‘‘K-ntiaok'- r«fii-d to«a<>^ •»«« 

be fW. and applied not tn a haphazard was sug^tlve ^ort, ^th a 8^ a fieat OtWMSipBW SUeoek'^ 

Z,.lTlh,'ZpM,.c mth l~.lW0t ll»«tlrf.««.av«.l»lta ttat th. ... «>n^ 

the Maluiory requiremenU which eecure to travohng salesmen of the oonoem to be (miMiwU^ I^t ) ^ how the differential cesir of hb jptto^^ 


mark. He (hma not realtte that U i» very 
often the conructing link between the pro- 
ducer and the ultimate coniumer; that it i» 
a eymhnl of good wUl, a tangible atsel wUh 
a deb’rmtnuble money value, that it must 
be chosen and applied not tn a haphatard 


fused aeooKlinpiy. »w inwnureiaMoa. one ^ 

About two years a«o a manufaotumr dition, many iq^iaatioas, destined to be .!^,’^!^ 

in a middle Western city beoame inter- njeoted, are made every year for the k '«qj»Bn»ya« "aneh- ... 

wted m a new metal polish and dedded n«ist(ation of desoriptive piarks. W<t iidleklyj?ayf»W^*\ 
tt) put it on the market. After long oon- «iuote here a few exampies of trade^parln Ma» iU'IaTftnltBn i '’ ■iV'Si 

Multation with advertising men and sales- refused registration on the ground of being invanlmr #hn lUr — — - i 

men, a name was edeoted. This name descriptive: !»»... «»> 

was suggestive and short, with a snap The word "Kantleek" was refused regie- wjLmntMieiui snrriiss ..n-aTi 

to it that made it stick in the memcHy, tration as a trade-mark for a faotewater ^ j. 


lory requirements which secure I 


^ZrahhZZ‘\Z^'lrZe^tv'^ti^^ Booklete and Htemture had been vmt^ to convey the idea that this partloular hol^3w”up^ih^ 

iZl^ctreXZZluZapatent. and the budn^ was begm- ImtUe could not leak The attorney f« 

o 7Zmark, an advertisirn,, and a busy. ^ llSS^ S^dJ^ to STSJ.S 

ness expert, a man who has a first hand by the Patent flffloo for the that had meanings quite different from , dsatod laventlon wWoh 'lW 

knowledy. of the value of trade-marks and »b« mwk h^ alr^y W ^ BngUsh TOrds with the »me SOUI^.. ' 

of the, orrecl methods of trade-mark expMta- registered. Then followed a hasty top ^ contention was too sub^for he 

lion The series which will be eventually » trademark attorney, and a search Patent Office to grasp, and registration Waatod a Naw MMtod of CailW 
published in book form, wiU include die- tbo Patent Office records was ma^ was refused. -In a note from abroad. CaethA mm 

^Lesions written in business English, of Investigation of the register showed that The word ••Naphtha," used as a name Halstead of Birmtogbam teia tow «to to- 
the FeiUral trade-mark law, analyses of the tbo same name had been registered by an for a soap with umihtha as an ingredient, oraaeing use of pig^ and its teild«IMy to 

requirements for registration, ihs elements of Eastern oonoorn for a metal polish some was held to be descriptive and therefore advaaee in pHoe tos raked ttoqueotfaW M 

a good trade-mark, and trade-mark pro- y«®« *««• ^bout this time, a lettor uot registrable as a trade-mark, to the to ^ther tto great waste dne to Mvltlg 

leetton.— Editor.] ' arrived from the attorney of the Eastern exclusion of tto goods of other manu- the akin on baoon. ham and other pork 

Arm, with a statement to the effect that faoturers, although tto owner had advsr- produota oan be avoided. Tto Baidkb 
Analysis of the Requirements for the owner of the trade-mark considered tised it extensively. Leathers Trade Review estfanatea that 

Registration.— rv. this unauthorized use of the mark an "Mello,” as a mark for obewing-gum. there is a yearly loM of skins amounting to. 

lamUnuedfrumiiage St, July ettA, IBIS.) infringement and intended to take legal was considered daecriptive. being simply about 13,000,000 in tto United Ki^om 

Ureat care should be taken by an applJ- action in the matter. A month or two a missfielling of the word "MeJlow.** alone. TOe waste of akins is evidently 

cant for registration of a trade-mark, or was spent in trying to make some ar- (To be conMmted.) unavoidable under present oonditioiis; Ibe 

bis attorney, to avoid uoniliot with a trade- rangement with the Kaatem concern, with difficulty is to find a method of curing that 

mark that is already registered or already the final result that the trade-mark had NotM fbr blTanton iwevent any loss of tto meat if tto riwii 

in use (oven if not registered) provided to be dropped and lomethiiig new devised. or gUn is removed. 


ndesmen ol the concern to be • unit bow tto differentklfamrf ltokltotoi^ 

getting orders from retailers, spelled ‘‘Leek’*), and that it was intended Z & aortCT— ^ 

l7r™.»..«. 1.-.1 K--., fl... thU nnrtJmller Wilted. Wlrflil* tO glTB B 


j planation, he toolkd up tto b 


Wanted a New MMhed ef Cailw Mik. 
■In a note finim sihroad, Oonebl Albert 


Analysis of the Requirements for 
Registration.— IV. 

(&mti*H(sd/rt»m 1KI0S st, July STfA, ibis.) 


^ NotM for bivanton ■ ^ 

d. 0 

a A Cipher Typewriter. — The oipher type- 


Uflial N«tM 


Ureat care should be taken by an applJ- action in the matter. A month or two a missfielling of the word "MeJlow.** alone. TOe waste of akins is evidently 
cant for registration of a trade-mark, or was spent in trying to make some ar- (To be conMmted.) unavoidable under prarnnt conditions; Ibe 

bis attorney, to avoid uonfliot with a trade- rangement with the Kaatem concern, with difficulty is to find a method of curing that 

mark that is already registered or already the final result that the trade-mark had NotM fbr bivanton iwevent any loss of the meat if tto ritol 

in use (oven if not registered) provided to be dropped and somethiiig new devised. or gUn is removed, 

that It is applied to the same class of In this case a fuU year was lost, and a A Cipher Typewriter.— The oipher type- 

merchandise as that of the applicant, considerable amount oi money was wasted, writer, it is said, is ooming into vogue l.a«al ItfsrisM 

Lack of caution in this resiiect has caused by reason of the failure of this manu- among diplomats and business men. It is a 

interminable annoyance and litigation, faoturer to have a search made of the machine by means of whioh a message oan Diedoenre and PrleHty. — la Hewitt vs. 

with consequent financial loss. Patent Office records. He made the mis- be written that oan be read only by Mm for Wslntraub {Mercury Vapor Lamps) tto 

In considering the quoation of conflict- take of considering the matter of trade- whose eyes it is intended. Court of Appeals of tto Dktckt of Colw*^ 

Ing marks, the Patent Office and the mark registration a small detail, and try- Another Safety AppUsuiee for Aeroplanes, bin. in affirming the deeWon of tto Oom- 
Federal courts hold that the test of simi- ing to attend to it himself. A competent —la a patent, No. 1,030,312, Henry La- missioner awarding priority to Weintranb, 
iarity is whether the marks arc sufficiently attorney would have saved his foe a prise of Holyoke, Mass,, presents an aero- held that priority waa propsciy awarded to 
elike in appearance or wording, or sound, thousand times over in tbu case. plane which is provided with a leoessed top Weintraub on tto gnund that tto invan- 

to mislead the average individual. The A trade-mark cunHisting of tho insignia ftHrming pockets in wMoh ooUapsible floats lion in issue is not disoloaed In oertain 
word "Autola,” os a Irado-raork for cigars, of the American National Red Cross is are packed, the floats being adapted to bo earlier appUcations of Hewitt, wad said: 
was held not registrable, owing to a prior uot registrable. This prohibition is not released from the stowage spaces and tov- "Heace the sppcilant is hor* wttb ttw conear- 
registration of the word "Auto-do” for covered by the trade-mark law, but la. ing bottom openings so that they may be dodaioiis ot ttie tribnaala of the Psteat 
the same class of merchandise. In this one of the provisions of the act of Con- fiUed and expanded with sir from below. asainst him ; and where this appem, ss 

instance, registration was refused on the gwss moorporating toe American Na^^ Potoon-indleallng Bottle.-ln a pat- terb «ch ZCs.'eSiaTlJ therTthe tevl*: 
basis of resemblance in sound ns well as Red Cross (approved January 5th. 19a5). i, 032,810, Emile A. Kern of West *'®" "• ®f » tecbnlail oatoie, koeb aa 

in appearance. "Lady l.iee’* having been This act of incorporation states that it Yorl^ New Jersey presents a bottle eteariy appareat that error 

registered as a trito,^mark for riioe, ‘‘Lady shall not be lawful tor any p^n or .adicating poisonous contents, whioh «»»>»>♦*<■«•'• 

Mke" WM refuwid registratum in the wsme corporation to um in t^e. or for pmv bottle consists of inner and outer walls Accounting f.r Praflte.-Tto deoirion by 
c^. "Certosa, as a mark for a brand of m^yertisement, too sign ^the , „b*mber IMWeen them and a the Supreme Court of tto United States in 

of flour sufficiently resembled Cotesoto Red Cross or unugma colored m ught^a^iuing eompound In toe chamber. Westinghouse Kleotrio and Manultoturing 

--already ««i.ter^-to cause its rep». mutation thereof. ^1^ such poison ^ ^bich chamber is entirely clowid and pc- Company vs. Wiqpier Bltetrio and Man^ 
tion. “Powollton ailed registration as oorporaUon woa ^titled to toe use of n«„ently confines toe luminous compound faoturii CompaTholds tbat^Le tto 
a tntoo-mark for coal, on he ground that such insignia at the time of the p^ y,e chamber. infringe has wild used a patented artiX 

another company s coal already bore tho of the act. This exception, which was t. u ^ ii » 

mgistered mark “Powell’s Run.” "Soda- mtendod to safeguard the mterests of Trapa.-If you have the plaintffl is ^titled to recover aU ^ the 

foam” was considered dose enough in those who had long used the Red Cross “ the lobster country, you will proflU. Atoi that where a patimt, though 


rtsarly apparent that errer 


— already registered— to cause its rejeo- imitation thereof,” unless such person or 
tion. “Powellton” failed registration sui corporation was entitled to the use of 
a trado-mark for coal, on the ground that such insignia at toe time of the poasuge 
another company’s coal already bore tho of the act. This exception, which was 
registered mark “Powell’s Run.” “Soda- mtendod to safeguard the mterests of! 
foam" was considered dose enough in those who had long used the Rod Cross | 


resemblance to "Sea Foam” (already reg- sign as a trade-mark, covers toe Red djiubti^s rem^ber toe traps. aU alike and 

istered in the «une class) to oau«, its te- Cross mark of the well-known druggists’ fU made of laths. Laths are almost lepJ the oombiimti^ the ^tifl is mtitM to 

jeotion. "Uno,” having been regUtered specialty house of Johnson A Johnson. f^h the lobster oat^. and this recover all the {^fito; and that v^ 

as a trade-mark for a medicine, an appU- the Red Cross labels used on a brand of a latb-^n derelict oast up on «>««»• “*de by the use of M article 

cation for the registration of "Ino" in the shoes made by Krohn. Peohheimer & Co. the shores of the lobster waters espeoiaUy ^ten^ « « ento^. the infringe is 

same class was refused. of Cinemnati; toe Red Cross mattress ^he traps are not especially liable Ml tto pioflts he oan stow 

Registration is refused a trade-mark manufwitured by a Boston conoem, and l^^ter. frequently enter, eat --and the burden is on him to riiow-t^ 

when it consists of words describing a a few other users of this device. The the bait, and if given enough time, esca^j a portion of them is the result of some dther 
symbolic or pictorial device whioh has law, as it stands, is rigidly enforced in j acquainted ^th thing used by him. 


already been registered; or vice nersii, regard to all new trade-marks containing ^ » .uun, ciuDinub prpteptlBg the Flag, — Representative 

when the wording has been registered Red Cross devices. An unusual argument ***** P“n»fo. Qbj^ b^ introduoed in the House of 

first, registration for the symbol is refustsl. was made the basis of an applicaUun for ’^'vo Hollerith Machines. — Herman Hoi- Represeutativee, a bill movin g the nw of 
For instance, the Patent Offioc has held registration of a label for a cough syrup, lerith of Garrett Park, Md., assignor to the the flag or tto ooalHif-anns of tto United 
that a trade-mark consisting of a oon- on whioh the emblem of tto Red Cross Tabulating Machine Company, has just fitates, or any pattern, or iwpte- 

ventional represontation of a bouquet of waa printed, aocompanied by the words secured two patents. No. 1J)30,304, for a sentation thereof, either by printing thore- 
flowera U identical lu meaiung with another “IW 1>obs.” When registration was re- registering apparatus, and No. 1,030,305. nr th m o" M isi-bing 

mark consisting of toe word “Bouquet,” fused, the applicant souidtt to amend tto « apparatus for use in tabulating sys- ^ny edvertiiement or devioe for the pur- 
applied to the same class of merchandise latol by striking out the Red Cross em- toms. The apparatus pTOtentod in them pose of gain or profit, or as a twde-mapk or 
In either case, the goods would be coIIikI blom, while leaving the words inlaot. He systems is very CompUeated and is designed label, or the imitation or representation of 
"Bouquet Brand." argued that tho Rod Cross incorporation ti*® tabulating and registering the flag or tto ooat-«f«Rns of tto United 

Agimment among owners of iMmflmtiug act prohibited only the use of the “siga procosses whioh Mr. HoBeritb has done so Rtates for an advertisement, tnde-tdgrk 
marks is not recognized by the Patent of the Red (Cross’* and not tto words, to develop. It wiU be remembered or label, a The hfll afato 

Offioe. An interesting example of this The application was rejected on the ground that Mr. Hollerith Wt* among the pioneers provides that no copyright «>■«» in 

ocourred in the attempt to register the that it was an attempt to evade tto spirit *n this art especially in the designiiig of the flag or ooat-of-wrms or other iniinin 
word “Nayaesett.’’ The word “Nassao" of the law. maohtnos for use by the Census Offiee in iu of tto UnlWd Btates, or any 

had already been registered for the same A traile-mark is essentially an exclusive tabulating operations. thereof. The bill Also it a teitito 

cltM of goods, and the registration of poswission. When it oeases to to exclusive. The Need ef a Stripper for Crimaea for any pmeon to tear down 

“Nnyassett” was refused on the ground it oeases to Iw a trade-mark, in tho true Clever Seed.— A botanist friend, speoialis- trample upon, or treat with IndMlF « 
of similarity. Soon afterward, the owner sense. It is apparent, therefore, that an ing along agrioultumi lines, tells tto writer wantonly destroy the flag or mn ti tfra ^ 
of the “Nayassett” mark mode new ap- ordinary word, desoriptive of tto goods Uiat tto small farmer needs an implement of thp United States, and also pmvt^fto 
pUoatiou, accompanied by the formal oon- with which it is used, cannot to set aside for gathering bis crimson olover seed , tiiat a tine not five buwta«ddoU|ito gr 

sent of the owners of tto “Nasiao’' mark, as the exclusive property of any manu- sueh seed is expensive and that, so ^ as he imprisonaaent oed exceeding ffW yter fet 
The Commissioner of Fatente hMd that faoturer, to tto detcunent of otiHR pro- kaowa, there is no satisfantory devioe at vrtnlati«« »rf a*. y 


regard to all new trade-marks eontaming 


the conditions oan devise a more efficient 
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Vt-ShaU Mr Bor Bmmw tit Indiutrisl CtenM? 

Br Pnt H. G. P«te, Ferdae Uaivenity. 

[Thi» i$ the oixtk of a aariea •/ artieU* intmukd to Mt /ori* faMy M« 
ttee of the Uekntcal profeuwnt. Th* mUdu an prtpand by man who an eohnaeM «<W, 

the more important ferhnoloyteat inetifutiant of thu temniry and vho tm far iba tnaat jMfi 'ftrCiaf’lw n!MiA;lia‘ ■(ClB ipSJf 

prominent educatore. Beeauae than teaehart Han inttnuded kandradt of yauny tWA'^a ihb 
pnnciph* of engtneering, they are beet gaalifUd to write upon a tubjaet w 

ant in the Mure development of American mttnvfaeturinginduUriat.--fhvPKai.] ana «ayua,,aa|w^p^' la iffiifian, ; i ' 

AO 'an iiiilittffy*- iiaffliiiill. 

T HKimiwrtanoeoftheohemUt to modem •will be fitted on gradtiatioa to enter a 2!! 

indtutry IH daily beaomiog more mani- eubordinate poeltion ia eome induitrial to adaiaa in 
feat, due to recognition of thi» fact, hie {dant, and advanoe step by etep, ae lii» wyanaatotlMiiii ^. 

sphere baa extended beyond the bounds of knowiedge of details and praetioid e*J»rl- ** y* *g* ** 

the strictly ohemical and metallurglnal iiH eooe ineroasee. Moet men stop lute, but TRAM MAR Kg . FORura? fAJlWOTCaS 
dustries, and he is called upon to take part in order to make the moet of the poeeibill- aaenred .1 ± ^ 

in numbers of operations eloeed to him bat tiee open to Mm, the younc ohemioal engi* witkowt noit to tin yrtniiititS tht 

a few years ago. neer should, after a few ywurs of pmotioal AMEtUCAN. ^ ' 

New opportumties lie in the faot that experience, spend some time at a good l^TTXTVT 
moat of our great industrial institutions, in university in further study. Tim degree “UXNIN V*V/iyilru<»uOilA ^ 

an effort to eliminate waste, improve their which be obtains may be of little use to him y c 1 BROADWAY, NEW YORK 
processes of production, or to find new out* dhreotly, but his pnmUoal experienoe wfil Brsasb Offias, «(» P gtiwtWMyefiea. B. C 
lets for their products, are founding t«- have given him sueh a different point of 

search laboratories, employing numben of view toward his work, that he ehould profit |Oi »#;« 1 *1^ aS _ 

trained men. One sueh firm has 250 men more in point of efficieney from his univer- ls M l lB ll60 

on its ehemiool staff; others have smaller eity than from his college eouno. . Aftvsraitoe la sMsew^seto tots esots a Uga Rp 

numbers, but the significant fact is that a The neoeaoity of starting at the bottom tSvmewSTtoSsm 

few years ago such a thing would have been in industrial work is a great advantagei ****** ^ * »**^**^***t- . - „ . 

deemed ‘unneoessary. The result will be aside from the inevitable readjustmeut Of M»NT* mAMm 

that the competitors of these firms will in his ideas as to his importance in the “plan iU»NTa— coa nm* isvs Msd m a t»mtsl OM 

turn be obhg^ to rosort to> systematic in- of things,” a young man’s apprantineihip ft yMff"p S* ?f! ifSr 

vestigation of their processes, or fall behind in a subordinate position results in habits 

in the raoe, with the further result that of industry and puuotualtty and a know)- ICru^* nr^wsa ^^ om sanSm lS% 

skilled chemical technologists will be in edge of dotiuls which is not to be obtained e tw y sS S ls. auSST' 

increasing demand. otherwise. Criticism to which men of unin^ *** 
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This field of research is of the greatest temipted college and university training AOTossORiua AND ItO TI^CTcM D 
interest to the chemist, because the great- are too often open from the practical stand- l yf 
I est possibilities for the individual lie in this point is that they fail to see the advan- %!SSLk! {I ^ air&swtot 

direction, and beoause our industrial devd- tages of starting at the bottom in industrial Yortt olsjr. 

' opmont depends on its intelligent proseou- work. They thus miss the intimate know)- BUBIMBM SHMNSBWJ WW l — 

‘ tion. It is not to be supposed, however, edge of details which the practical man 
that the young college or university gradu- possesses, also the advanta^ of contact 

ate is fitted to undertake independ^t in- with workmen and understanding of them, sAnMMXN. jwt ««**»« wsaiitoa«totsu*- 
VMitigations; in order to become a success- as well as knowledge of what constitutes a 

ful research chemist, the theoretical knowl- fair day’s work. CSoT SuraWBa. »iT 'SiiSSa. ft. 

edge gained at ooUegc or university must be It is essential that the chemical engineer nut MUt 

supplemented and reinforced by practical be able to handle and deal with men, and 
expenenoe, and the faculties of observation on this rook many an otherwise good man ' 
and indejiendent thought developed. has foundered. A term in the vrorks is 

I Neither i* research the sole end of a therefore advisable before completing the 
chemical education; our industries are in course of study indicated, 
need of technically trained executives and This may appear to be quite an amUtiouR gtjw 

more mtelligent suporviaiun. In them schedule, hut, to cite a familiar instance, it eim or Brooks' Mfii.''c!io7iai^ 

, day* of largo scale operations, increased is just atmut what a young graduate in — >i> WAMTCD 

attention is being given to the purchase of medicine must go through before be is com- TROHNlOAt. RXFBRTramiUsr mih Mm Uioerr 
material* under specification* as to oouipo- potent to enter upon the praotioe Of his mMa^tiuoorjvntM 
, silion. This may mean, first, the employ- specialty. Great stress is laid on the ” w**?' *'* 

inent of more analytical chemi«le, but bo- proper training for the ohemical engineer, ost^p e^iritm 

yond this, it means that primarily the me* beoause, seide from the roan himself, it is !?*to M’^ 2 eih!!o^*I^ 7 ' 78 ?^lw’? 2 r^t^ 
tonal must be manufactured up to a given the thing of greatest importanoe; the lead- lUiRl^ jcium 

standard, which marks the passing the ers in thi* field will be those who combine lbarn to wnm ADTBRTiaKMXNra— 

old "rule of thumb” executive, and the practical ability with high Boientlflo attain- 

advent of one of higher degree of technical menta, and other factors being equal, the Oo,. Daps, as, obieasD, lu. 

Iraming -the Cheroieri Engineer. man with tho best preparation will be the FONT CADDM 

No mention ha* so far been made of this most efficient. ni ** S fiis^ S**'*5v*'or' *8?* iS*’ 

newcomer, who will share the field of In- The general question as to whether a col- Sto’' 6*MilM*SSS**' doqw« t (g.23 

dustnal Chemistry with tho chemist, and lege edueal ion is necessary to success along ' ‘'Tfi^Sibttu>S?‘fai3SM, bStaS!*' 

who IN in many respect* better equipped technical lines, i* one which is frequently 

than tho latter That the importanoe of raised, the inferenoe being that it is possi- 
tho chemist han not been fully appreciated, ble to secure such an education otherwise ^s 
up to tlie present time, at least, is no doubt than by attending college. Qnatijig for Ins^ 
due to the faot that his training has not the moment that such may be the case, it SSSHi.*? 

fitted him to conduct the large-scale op^w- should be possible to develop from the ^1 

tions necessary in a manufacturing plant; larger numlier of young men in the shops 
to insure tho highest degree of success In and factories at least a« many olBeient Aw«m; "Mss 
Industrial Chemistry, it i« neoessary to bo technical mmras the ooU^ns— whk* is not -n7Aryi?rtitii 
able to carry through to a practical con* the case. o ef ^pls i ng. 

oluHion in the plant the principle* worked The question h not one to be settled hy rtgwIaaallSls 

out lu the laboratory This means, in addi* academic discussion; the test is that of ^15* 

tion to a thorough grounding in chemistry, utility based on the efficieney of the aver- YwCoiSF. 
additional training as mechanical and eleiv age teohnioal graduate, as compared with MIACCUAMWKW 

trioal engineer, the combinatkm constifut- the average non-graduate. Perhaps the 

ing the Cheraioal Engineer, The quesUmi most competent to pass on the quMtion are SSaSSStost^""*" ™>’DW^wW!6sS. - 

of the proper college course for this branch thorn who oome most closely in wq nt a"t wm 1 ■ .i iii 

of engineering has been under diseiuiaon with both classes— the heads and exaoib* PROPOSALS 

for some time, and our attention will ho tives of our gseat industrial enterprises; wnyi i nr vj" 

direcUKl rather to a oonrideration of the these men measure in tenns of results, and owrtDgciDDD 

important period comprised in the yean their verdict emnes in the shape of demand 
mimodiatoly following graduation, which that appUeante for a constantly ««^~r iinsiug 
exercise such a strong influence on a young list of poaitinns *hs.ll hn t<whi| i« a l yy »Anmt^ sSb^. 
man's -future. To use another familiar iostanee, the saka a?Sn!S’ 

The college course in Chemical Engineer- forces of most progressive Anns are now 
ing has of necessity been largely theoretioal, largely recruited firom the eanini of fnudgit . 
and s^otieal exjierienoe i« necessary to ^ cal graduatM, wbetreas a few year* Rp> the 
flnishbg of the young chemical engiaeer; practical man had the field largely to 
this will come by contact with practical sdf. 
operation* throughout the remainder of his Par the ehanrist or the 
oa^- a ecdlege training ia a naoeMity. It ^ 

It has not Vieen found possible to crowd tm poe^ for a brii^t, de*ffvo*ffrl yoilRt 
into the TOmpass of a four years eoune all T»ian , emph^ed h» Kimelina «if Indnatiy Id 
the etudies which should eonstitato the aoquireby his ewn«fbitoa)ladtod kHhvt* 
ayoijiBiMt of the chemiaal enfioeer; he ad^ at the hfaeaMiy 


10 voucurBo-^woMm u BOV air 

not one to be aattlod by gw 

lA oiBAAiAnnir A# f.liA anfabi- YOlm Olty. 
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iy 'sW ^ 

CompotaB^, ^ 

'tbo pmim tor 

tb«>9<in«t«fl,Dd the 
Wton^> BrUefa >«v« ^ielked in thi» 
jtopitoMB^ti Btowi M» only «“«“ oim to 
Ii)i9 A^rtinit* swtor MW* toF propv ituttmti* 


JUtUMtO » Abes 18 Mol at QnifigiM itt 
Ut* latMt toto yet foand at thia 
Mt)r; Indeed for that matter, one of 
fbe vfiy iataat In any of the eonthern 
)l«ya (kmterN. With the ooedng of OycM 
10 dm llteet eottttaem cttiea rapidly de- 
.tiiimd, and only two or three of them 
ahoit dntae later than the oloae of katim 
Ifi, taenltMd here on Stmoture 1 

at llnirlfaa. 

in ndOHlon to Stmcture 1, a low and 
rniidll wmaller mound, aotne SO feet aouth- 
west .Of it, waa excavated, and this 
proved to be a building of tbe dwelling 
type, (She Vtg, 2, where Btmcture 2 at)- 
pean la tbe foreground to the right) 

Thto latter bulMlng waa perhapa of 
greater intereat than Ite more Impoalng 
and pretendoua neighbor on the terrace 
behind. To begin with. Structure 2 la 
older than Structure 1. Indeed, the ter- 
race ap<m which the latter atanda waa 
built aroaiul Structure 2, covering it uii^ to 
within 0 or 7 feet of Ito roof. Only the 
north aide of Strnctura 2, that containing 
the doorway, waa left open. (See Fig. 2.) 
The cevertug up of three eldea of thia 
buHdlng by the terrace of Structure 1, 
doubtleea made for ita preaervatlon ; and 
to thia tortnltona drcumatance alone we 
ate Indebted for the aoUitlon of aeveral 
Important architectural pniblema. IJutll! 
the excavation of thia building it bad 
been a dlapnted point wbethor the treat- 
ment of the facade aUwe the medial (^r- 
nlae-~L e., the npiier half — had been alop- 
Ing Uh« a Maoaard roof nr vertloal. Both 
methoda of treatraant bad been found in 
other Maya cltlea, but heretofore no 
facadea, either at Qulrigua or Covmh, were 
ataudlog to a aulttclent lielght to deter- 
mine thia Important point. In Structure 
2, however, enough remained to ahow that 
tbe upper half of tbe facade eloped back- 
ward. Atttaongb tbie eame fact could not 
be pooltlvely eetabllahed In connection 
with Structure 1, beoauae of ita greater 
demelittoD, nevertheleaa, by analogy, the 
writer bollerae that It alao may lie re- 
garded aa having bad the upiier part of 
Ita facade aloplug. l*robably tbe same 
may be tmld of all other buildlnga, both 
here and at Copau. 

Structure 2 yielded more apedueua 
than Structure 1. A number of plecea of 
pottery wore recovered, including a very 
fine painted ftuted vaae with a groteaque 
human head on one aide. Many mother- 
of-pakrl beada were found, but long ex- 
poaure to tbe molature Imd rendered them 
cmmMy and rotten. A few Jade beada 
were h|to found, but thay were easall and 
In m Vgy erarthy df hdte- The moat, 
unlqae ftnd tn StmctorC 2 waa a aerlea of 
wQriMd homatltof'^ Theee waiw tiexagniu} 
la ahaim, about one atxtodntb Of an IncA 
in thickBtoa and not over one ipch to 
width hetwemi the two poUtta. One Mde 
waa hjgbly ,poU^ to «“'*► oto*. 
the 1^ gya^ gimmttb TheadSN 
ware litoutltolly ctttt a«4 aoihe of the 

tosMtoito 

andh., pteoM . had format tho bordpr ot 
BOBko.tootoh:. ./Itoe torv>«rhlah 

thedf dtoto twed to tthhttown ; and ao tot 
a«,ti^;.frid|i^ to nwuijiit toAbtog Uk* thtoo 


naad tor bahgtog eurtatos itoroM the door- 
wfVto.a »«ch needed protection in the, 
ratoy aeaaoD. In oome caaea anotbar pair 
were found on the door levet ao that the 
hanging eouM be secured both at top and 
bottom fXMB flapping in the wind. Thane 
hooka always bad their poiuta upward, ao 
that lo<^ could be eaally placed over 
them- Nothing of thia kind waa found bi 
Structure 1. Tbe false arch, by Which ait 
I Maya atructnrea are roofed,* waa otand- 
Ing to the height of the oapetone in thia 
building. Thia type of roofing la made by 
projecting the oouraea of two oppoaite 
walla alightly beyond the conroea next 
below them in each case, and continuing 
thia operation until tbe walla have been 
drawn close enough together to be bridged 
with a capstone From this building it 
waa thus ptMolble to EMcertaln the ap- 
proximate height of the rooms here at 
Qulrlgua, 1. e., about nine or ten feet 

The quarries from which the building 
atone was obtained are aome two and a 
half miles west of the city. Tbe material 
in Structure 1 la a sandstone of rather 
flue grain, while that in Structure 2 to 
a volcanic rock, much harder and strong- 
er. Both were worked with atone chisels, 
basalt being tbe commonest material. 
Several such chisels were fouud during 
the course of the excavations. They 
varied from 4 to 0 inches in length, had 
one cutting edge, and were shaped to 
m the hollow of the hand. Thera was no 
Indication that they had ever been sup- 
plied with any form of handle. 

In addition to the speclmans collected, 
the most Imiiortant results of the season's 
work were (1) the discovery of tbe new 
liieroglyphlc texts and the exceedlugiy 
Importaut data which they preMut, (2) 
the discovery that the upper half of Uie 
facade in Structure 2 was nlopini/ rather 
than vertical, (It) the discovery that all 
sculiaured stones were orlgtnally covered 
with a coating of white lime plaster vary- 
ing from a very thin slip to one half Inch 
in tlilckneaa, and (4) the discovery that 
Structure 2 was of greater antiqalty than 
Structure 1. 


Ik Economy of Gargoyle Mobiloik 

Lubricating oils “break-up” and thin 
out in use. In plain terms, they wear out. 
The better the oil the longer it wears. 

/» sheer wearing-qualities^ Gargoyle Mobil- 
oils stand alone. 

Further: 

Different types of motor demand differ- 
ent grades of oil. In Gargoyle Mobiloils 
we give you the one grade of oil best suited 
to your motor. 

This increases power and further reduces 

the consumption of oil. 

It minimizes wear on the 

moving parts. ^ 

The life of your car de- 

pends on the reduction of '^SBmSSS^^ 

friction, h it not worth 

your while to insist on the oil A guide to correct Automo* 
that will reduce friction most bile lubrication 

effectively and most economi- in.t..«h«i.i.u,.i«t.rop,«i,etbcc.ri.. 

// A dicatea tbe grade of Garroyle Moblloil ibai idioutd br uaed 

Cflllv r Vor ruunple. * A " meant ^'Garroylr Moblloil A " "Arc ** 

meana "Girrovie MoblJoiI Arrtip ** For all elertrlc vebielea 
« , 1 ute (sJTfoyle Mobiloll A. Tbe roeoBunwidationi corn botk 

In price, Gargoyle Mo- pin*>i''-.,.i..,ipr«nmivri.icie.uiii«.oti,erwi.cBoi«j 
biloils are some\^at higher ’ f' i i ■ . '' ' j ' 


Near System of Electrkally-lieated 
Hot Water Supply 

A DISAUVANTAGii: of tbe electrical 
healing of hot water for general do- 
mestic supply to that when the tempera- 
ture of the volume of water to lowered on 
drawing off a considerable percentage of 
the total amount by the incoming cold 
water, a long time to required to regain 
the normal temperalure. Tn avoid tbls 
dlfflculty u form of electric beater Ims 
bean devised In which part of the water 
only to heated directly by electrical en- 
ergy, Uie remainder being heated indi- 
rectly by the first part An inner cylin- 
der contains the portion lo be heated 
directly by an Immersed resistance unit 
The remainder of the water to contained 
la an outer Jacket and receives heal from 
the inner cylinder through a wall. In or- 
der to allow tbe inner volume (from 
which the draw-off pipe runs) to become 
hot enough in a abort time, tbe seitaratlng 
wall to designed to hinder the flow of beat 
to some extant. Thus the electric beating 
to applied to only one third of tbe total 
volume Instead of to the whole, so that 
riie temperature rises much more rapidly 
than by the ordinary arrangement. 

A Polar Drift a fat ffamaea 

A OCOBOINO to the ZMttohHft der 
far JVrdfcUMie on B«rUn a 
Spaulah aixpeditlon under SefiOT Qiabert 
will embark this aummer at a pMnt near 
Point Barrow, Alaoka, for « drift of aev- 
ergl yearn in tlie North Ptflar Baeda, after 
the example. of Nanoen’s faiaotM Journey 
tp the '‘Fram.". 


biloils are somet^at higher -~ 
than ordinary automohile ~ 
lubricants. But— stasnss 

The cost per mile is low. 

Gargoyle Mobiloils are ' 
the product of our experi- 
ence as the wqrld-wide 
leaders in lubricants. gss 

In them we have set a 
new standard for automo- gS '*!* 
bile lubricants. 

They are put up in barrels, 
half-barrels, in 5 and 1 gallon g?"’ 
sealed white cans. o!«.. 

SSSTuI! 

All are branded with the Gar- 
goyle, which is our mark of 
manufacture. They are handled 
by the higher class garages, auto- gi 
supply stores and others who 
supply lubricants. fe* 
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Mobiloil 1 

AgnAfortaditypeofmotmr 

Tite variou* grades are named: ESIkhr 

gail- |: 

1f<m wUl find the correct g«de of oil for your j!S!m! k. 


. (Mlibw paMialW *ThrMighout tUe toaatb oad hraMMh of the 

iia .mmlzmikko. IdeiMllMiflm' bf" ^toya area, from Xaeataa. la |M« imrtii to 

A# flSTaEfftri'a taito 'waa' ifeadttraa lo the mntb, and iMh' tba Isthmaa 
' of lebtiaatepee to too vaot to BrUtoh Hon- 
toitaa to too «Mt. tbe tgritor Imwpa M, not a 

ggBSBlsswsjiHS? 

iN|.,.;SIA, MSI' mm Aat’ha.'faflM a flat aatl- 


wfll be sent you on request. | ” | B I t' I » Is^'a 

VACUUM OIL CO., Rochester, U. 

General Salea Officei, 29 Broadway, New York City 
DittrihiiH wtnkma m tAt frindpal dim »ftht imrld. 









ami Iq mmr iwpr^ go«» more dimply lato Its 
rabjret', the IpWer Mkrla with «linpl«r dsAnltioos. 
conatruru atmplo »pp»r«tu«, locludca revtew 
quaMtoM, pod will probahty prove the more 
■ttraetlve to the ihnaloui tyro 

Conckaumii-i'oloration in tre Animal 
Kingdom. An Kxpooition of tho Laws 
of Diitfuise throuirn CJolor pod Phttorn. 
Beiixr p Summary of Abbott H. Thayer’s 
Discoveries. By Qerald H. Thayer. 
New York: The MocmiUpn Company. 
. onn nn . in niatxi.. anil .V7 


Alco Self Heating 
. Curling Iron 


W&’CT.;: 


Stop! Read! and Consider!! 

Which Is better ofF, the msii wjio has s snod tnide, 
or he who belonn to the vast army of unakilled 
workanil The New York 'rrade Pchool. foaiMlcd 


S40 Motorcycle 


a^iIrclM. MoPnaadaliMlMtlWariSIllftaUlMlWay veloc 

/3===========ti 

TleKiyTo T 
Ifaplnif Comfort 


Ajvtm «iikntaM«A-nNo ] 


It Is tlttitiR that A book aettlng forth the obser- 
vations and dedurtlona of an artist should Imi a 
raagaRIrent attcrimtm ol the typographer'a art. and 
the publtoheni are Indeed to bo otmitratulatcd upon 
the ruault The author defloes conceaUng-eolora- 
tltm pa simply that which enabloa the wearer to be 
mlotpVen for (‘ertaln delalla of the acene, and bla 
dlaeovfry — or theory. If you prefer It — la that al- 
most evvry UvtnR creature reproduces In marklnK 
and tinting the background of his natural habitat. 
No matter how eunapicuoua an object he may be 
When romovod from his own domain, widle tb<>ro 
his costuming Is tbst best fltttvl to melt into Its 
surroundings and endow Its wCaror wlib s gift 
approaching that of invIalbUlty The supreme 
feaUuo of the volume Is Its remarkable Illustra- 
tion, In whioli birds, beasts. Ashes, reptiles, and In- 
sects are shown with sdentlAc and artistic sccor- 
scy hfsioath the light, and with the background, 
of their osllve haunts, srfaera tlic concesJliMI func- 
thm of their markings has free play. We imdor- 
stand the volume stos eight years In preparation. 
It oertolnly yigiresents a vast aamunt of sympathe- 
tic and Intelligently ordered labor, and offers 
much material for thougbt and for further trained 
Investigatloa. 

BLIaAPSTHAN iNTPaiORO. By C- J. 

Chorieii, London: Qoorni Newnes, Ltd. 

New York: F. Oieea^. 1611. Polio. 

40 pp, Numeroui plptea. 

This Buperb sroric Is printed from, original plates, 
etchings, and drawings, and thaaelettlon of them 
Is most oanUraMe and tba platw beauttfoUy re- 
produced. It is. In foot, a book Whibh wm be srel- 
oqme to the llbrorlet of all architects and oonnoU- 
seors. The text, wblfh Is bOautUuUy gat In very 
tome type. is.prlatMl on bondmode paper, the im- 
p r e sslon bdihg sunk tnW H to match tho plate 
nMudts of the plates thwwitew. It Is attnctlvriy 
bound In moriwoo and hoards. The purity of w 
Bhaabethan style and Ma odaptabuity to more 
pratsptinds boi^ Is well brquglit out The ex- 
oowlis siteem inntuda taony (nuriors In this ooun- 


CRUDE ASBESf^ 

DIRECT FR OM MINES 

prhfaked R. H. martin 

Aabaa top Fi bre omcE.5T.PAULiVlU>mc 
22i Brmdway, Msw Tsik 


To get the most sat- 
isfactory prints from 
your Kodak negatives 
— clear, snappy, vigor- 
ous prints— insist on the. 
only paper that is made 
with sole reference to 
the requirements o£ 
the amateur negative — 
Velox. 

The best finishers of 
Kodak work use Velox 
exclusively. 

NEPERA DIVISION, 

EASTMAN KODAK CO., 
ROCHESTER, N. Y., TbcXbdMCVfy 


Hie Wonders of Chemistry 

q “Where will you find a young nan whose curioMty and intered wdl not immediately be 
awakened when you put mio hu hsndi n potato.” (sid the great Pailcur over fifty years ago. 
“when with that potato he may produce lugar, with that sugar, alcohol, with that rieohol, ether 
and vinegar > Where is he that will not be happy to tell his iamily m the evening that he has 
|Ut been working out an electric telegraph > And, Mtlemen, be convuiced of thia such studies 
are seldom if aver forgotten. It ia aomewhat os if oeogiaphy were to be taught by travebng ; 
such geomphy is lemenbared because one has sere the places, in the seme way your sons 
will not for^ what tha ait we breathe contains, when they have once analyzed it. When in 
dieir hands and under their eyes the odmiteble propemee of its riementt have been reaolved." 

fl More aMeundiiia than ever ate the achievements of the modem chemist — more astounding 
than even PasleUr dreamed. Who could have thought that rubber — real mbber — could be 
made out of turpentine, oUt of potatoes, out of eoal tar— three widely diferent substances > 
Who would have thought, twa^ years ago, that sugar, steel, flour, almost every arbcle of 
ite c aawy, would in dut rat niaetoan hundred and twelve be made not by haphazard rules of 
thumb m a factory, but by trained chemists, armed with instraments of precision, wxh lest lubes, 
and retoita> Who would have thoui^t that even the tame honored art of cooking would be 
reduced to a chemical basis and that the kitchen would become a kind ol laboratory > That 
the broi^ of a steak or even the mere poaching of an egg would become a matter ol chei:^l 

q The next mid-month number of the Scientific American which will bear the dale August 1 7, 
preaeot soma of these marveia. Only the buonem side of the chemist’s activity wi'l be 
dwelt upon ; for here m dm laM tew years eaazieg resuks have been achieved. 

q Price fifMan ceHU on all nawsataqds. 








i«,i.Ml8ng Orfllk wmI Couckicluiiff , MudcdcA l a tw 
l^lr* of Bar*. Maganetowan Rivar, AlgoiKitiiB ffalioaal Park 
Temagami, Gaorgian Bay, Kawartha Ukat 

Spend Your Summer Holidays at 
One of These Delightful Spots 
Reached in Palatial Trains over the 

Grand Trunk Railway System 

Finest summer playerounds in America. Good hotel accommodation*. 
The lover of outdoors will find here in abundance all chinK* which make 
roughing it desirable Select the locality that will afford you the greatest 

amount of enjoyment and send for frm map 

folders, beautifully illustrated, describing these 
out-of-the-ordinary results. All this recreation 
paradise only one night away from the Icadmg 
cities of the United States. Address: 

X D. tUDOHALD. L IM WtH AMm St,^ Oimm 
f.f fllWTO. Owt t, an HmMCUy 

B. H. aonmm. Dm. /.. i tmU H h 
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Vn. Cc»ShSL.PMtw sad MsiMmi, 
VIIL Cole^ af MMk. BtMako, 

X EiS!£aiiAnyaadCaatkt*l 
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Soldering and Brazing 

for nearly all metal*, including such difficult one* a* cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement We 
quote a few of the more important articles, as follows: 


SoaUfic AmHcu SapaUMt N«. 1S73— 
Full /nWrucMon, /or MmJing or Waldint Cati 
Iron, pvM both brumg (olden md fluxet 

Sckalific AMriua Safplat Na. 1713 - 
BtUMlng ComI Iron and Othtr Malali, givM 
detailed huInKtioat for ibe whole opeialion, and 

Scieattfic AaMricaa SapflaMai No. 1040— ^ 

AlamhHum Solderi, (pve, leveni (omula, in lue 
when alununnim wai almoat a new thing in the am. 

Sciaatific Aaarieaa SapplenMil Na. 1044 — 
Soldtring and Soldtring Aocetaea, given broad 
general loformalion, and contains in pariicuUr a 
method (or pulveiiang (olders and alloys of grtat 

Sciaalific AaMrican Sa g gica t No. 1067 — 

SoRM Soldtrittg Appitanett, deaenbat the blow- 
pipe and the iumace in their vanoua ioraii. 


Soldering e/MetaU and ^eparalhn of Soldert 
away fonnulM for aft and hard alders ud 

SdaUfia AMatta Saggioaeat Nm. 1610, 
1022, 1628 contain • aeiMi of thra mttcles on 
Sotd^ avanna tha enlite rango of aldtrs for 
all m^i. no. 1628 rantaint fonnulM and 
instruettoas for ootdering aluminium. 


F or 90 eanto-Hhe piae 
of the nia mimbata, post- 
paid, the puchaser of these 
Sup^meott liM a complete 
treatue on the aubject of Sol- 
desing and Braxing, conlaiiiing 
formulas of the grattam vala. 
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I a mil lie paid for at 


y he puipote of thii janmal tt to record aceu 
rately, umply. and tnieretUnglg, the tvorld’i 
progreu tn trtenitfic knoxtledge and induttnal 
achtevement 

Board of Trade Report on the “Titanic*’ 

T o th»* rwideiH of tlie '^cientkk Amekican the 
moHt InlereHtliiit jKirtliiu of Idint Merney h reiairt 
oil the liwb of the Titanic will lie thorn* aac 
tloiiK In which he inaheK recouimeiidallonM iin to the 
eltmeiilH of wifett which nhotild be liicoriioiuted In the 
coiiHtnicfion of futnie pneHeniter Hteninern From the 
teit lirnt thlM Joiinml Iihh held that tin moat aerloiiH 
featuie of the Iohh of thla teaael wan the fact that ahe 
Mint to the iHittou no hooii after the coIIIhIoii and 
w* hate ahowu that her failure to remain iitloat until 
the reactilnK \eHatlw lonld luich her wuh dut to the 
omiaaloii from the Hhlp of certain tirotectUc fentiireu 
In Iht wuj of uiori (tiroplete huIhIIxIkIoii whkii hud 
they Imeu present would piotmtih hme iireveuted (h« 
loss of a slinth life 

r — t' n rt' Mersey nttrllaites the loss of this ship prl 
I iirllt to hleh si»eed und an Insuttltleiil looKont He 
BSxould haxe li«*eii closer to the facts If he hud stated 
_thut the collision was dm to these causes und tin loss 
f«f th« ship to hei lusnmtlent sub dlxlsloii lielow the 
watei line Hj liiipllcutlon If not li> direct utralsn 
men! the report must be taken as a scatbliiK Indict 
nieiit of the pkoxislous of the Houid of Trade and the 
public mm rest iissiir«>d tliat these recommendations 
follow lint uloiiK lerv much the same lines as those to 
be found In tin leisirt of the Senate s IinestlgntliiK 
< omraltlee will li*ud to some \eiv thmouKhKolnx te 
forms In tin Hoaid of Trade It Is iiutiirulh «ratlf)lng 
to the SdENiirn Immiicak to note that the recoin 
meudutloiiN of a stiiictnial character made by lord 
Mersey an Identical In chiiiucter and numtier with 
those which were sugitestefl by this Journal In Us tlrst 
analysis of this disaster made within a few days of Us 
octurrtme 

It Is recommended (hut the Board investlnate the 
jiracticsiblllly if pinyldiiiR sea going shliw In iiddlilou 
to their wiiterilglit Uunsverse bulkheads with a 
diyible skin mrileel aboye the yyaterlliie n yylth 
a lunglludlniil MrtUiil watertight bnikbend on each 
slele of the yessel ii yylth both The Board Is in 
atructesl to Incesllguli the ipiestlon of pioyldlng a 
watertight disk or desks, stretcliing along the yyliole 
or pint of the length of the ship at a csinyenlent dls 
tnnee aboye the wiitirlhie and It Is to dettnnUie 
vebetber tin < is-iiliigs should Is yyiittrtl|.ht diniis or 
s line lliei deylee 

It Is fnillui I ec Ilium ndt d tint the svib dlylslon of 
the yessel sb uid Ik ho iieljnsled as lo Utsp the ship 
afloat with the gieiitest iiroportlon of bet length In 
cuuiuiuuieiitioii with the sea Ibis of eoiirst refers 
to the piesciit ir ylsloii yybleli eoulemplutes only two 
adjoining < oni| artuieiits lieliig ti|ieii lo tin sea riils 
pioylslon sill I Id eerlMlnh (oyel tliri*e oi lyeii four 
Cl niiiatiments 

V most liuportant ns nnim iidatloii Is that the It iird 
of I rath lie emisiwered I i enfoRi their coiicliisloiis on 
the foregoing iHilnts und t i respilre I but the deselgns 
<1 ships should la* siibuilttcsl to It in the early stugewe 
< f ttiell CeMiHtrncIletll 

Be ha ye freepieutly peilnted out that ships whleh 
iMilssIltd tbeise coimtructtye feuturese weiiild he pruc 
tlealiv unslnkuble — ^tbnl al least they would remain 
iiflesit long e iiuugh feir ri*sculug Vcseels lei transfer the 
imsseugers To thia extent they w enld serye us tieeir 
own llfelMMtts Nevertheless In yltyv of the fuel that 
the majority of shliis are not built iiloiig the lines 
Buggyisretl in this reisirt yy« are glad to note that 1 ord 


M«rik»y recommendu that the Ilieboat accemuttottetloh* 
e»i» aka going veamas ba baaed on t|ia number of 'poraona 
carried lust«ad of on the toauagb «f the ahlp. and that 
tbfy lie Hufftcltfut for all o«t bpniM 
Jmpoitaut alao la the wBOnWaaiAatb^ that nii liiteif 
uatloiinl coiiferMiee tai cbUnd to a«n»a m a CountmU 
rule fetr the milHllYMotii IH! MUtw, aim aa to tUn-aavlllg 
aidihratua, wlrelnM MgiilattoMt, aiMCd tn the ktU ndlMm 
and the iiaa at aearcbllgbta. 

A Boimu of Fftrpi Poww 

T hat hlghlv eWedant dopartmont of the Fedeiwl 
C.overument which la doiroteel iwrtlcularly to tlM 
liitereMts of llie farmer, contains among lt« sulih 
dlylMloiiH a Inirean for the Inveatlgathm of aolla, a bO 
reuu of chemistry for the analyals of fertlljaer a bu 
iwtu of plant Indoalry to study the bacteHologloal prob- 
lems ceinnocted with plant prodncttein and plant nutrl- 
tlein a htireau of entumeilogy to obtain and determinate 
Inrurmalloii legardliig lujnrloua luaecta affecting held 
ciops fruits etc a Imieau of bloloKlcal survev yvhlclt 
roeouiiuends meusures for tlie preseryatloii of heuetlclal 
and th* destruction of Injurious apecies of blrda and 
uiummals a bureau of animal industry tor the Inaiwo 
Hon of uulmals meats and meat food produota, and the 
liiyestlgntlon of daugeroua diseases among live stock, 
ami a weather hureau yvhich will keep the fanner In 
formed as t*i meteorological oondltlons It wonUI seem 
that with all these different buranis the Interests of 
the fanner yyore well taken care of However there 
Is one Imiiortaiit brunch of farming that has been 
eiitliely Ignored by the Heimrtmeitt of Agriculture, 
uamelv the subject of farm iwwei The American 
farmer has outgioyxn the age of hand labor and even 
animal labor Is now on the wane Hteum power was 
introduced on the farm many years ago and of late 
the Intenial combnstlou engine bns Imxii playing a very 
luiisirlaiit i»ort and now electricity Is lieglnnlng to be 
used. 

The eiKtCh 4if mechaulcnl tiowci on the farm bus 
alreudv Isygyui, and It Is important tlmt farmers he 
educated yipou matter iiertabiliig to labor saying mu 
(hinery Ueullriiig this need Mr H T Rainey of 
New \ork city liitmduced a bill In the House of Itepre- 
S4*ntullyes last mouth to establish in the UeiMriment 
of Igrlculture a Buityau of 1 arm Bower The proyluce 
und duties of the bureau are to liivestlgut* und report 
npoit all matti'rs iiertalulng to ineth«)ds <if funilsblug 
iKjyv* r on farms and all labor saving niachliierv adapted 
foi use on farms and the use of electricity gaaollnc 
and steam In piopellhig farm vehicles lu operating 
plows leaiiers mowing machines thiesbiiig nwchlues 
and other mnchlnes and implements used In planting 
cultivating haiyestlng and maikeilug eorn wheat oats 
iHitatoes hay rice, vegelalites and all other agrioul 
tural tiroducts 

It shall Is. within (he proyluce of said hureau to 
make diligent liivestlgatloiis luto the matlm of ma 
chinos and Inimr saying devices used In the dnlrylng 
Industry ns conducted on farms and Into the metboda 
of heating and lighting all farm buildings lu general, 
said hureau Is authoriaed and direc-ted t<i Inyestlgate 
diligently all luachlneiv and devices which wlH lessen 
the umouiil of lalmr necessary In agricultural purautta 
and lessen the ex|>eiise of producing and marketing 
such of the necessaries of life as are produced on farms 
and to re|K>rl the results of aald InvestlgntloUH to said 
iHgiartmeiil «if kgrlculture 

We hoiH* that Oougress will see lit lu estuliUsb ttila 
much uc*eded hmeau. 

A Questioii of Internationsl Good Faitii 

A ^ adopts na 

/% the hosla of the ueutrallsaHon of such ship 
/' m canal the following rules, substantially as 
omlKKllod lu the t^nyentloii of (kiuatautlnople signed 
the Jath of CMobor 1S88 for the free navigation of 
the Huei! Canal, that la to say 1 The canal atagll 
Is* free and open to the vessels *jf commerce and of war 
of all uatlona obrerving these rules, on terms eUtlro 
e<iuu11ty so that there aball be no discrimination agalymt 
any such nation, or its cltiaens or sdhjecla In respect 
of the conditions Oir cltatgeS of tradlc or utberwlne ' 

The above (inotatlou Is fnan a treaty eoncindsd in 
inoi between the rutted Btates and Ureat Rritoln, 
known ns the May-Fannoefote Treaty* In whhdi, tu 
conalderatlou of certain cooemrioon mode by OfMt 
Britain the Ttiilted dtntes agreed, among other thlpgS, 
to operate the canal under almllar condltloiui as imWVdin 
the ships of all nations msklitg ns^ of the csnal. 

There la now b«io» Coagrcoa a UH Which pro|kiM| 
to remit the tolls on ahtps 11} tog ^he Hag of Ubia 
( ouiitry 

Tt does nut tak*{> a Igga^-itrgined mind to «wd Ihgt 
such exemption woi^ tie H dieftBCt WaCh of fhltl 
on the ivart of our 4«eed<>b V 

of simple, everyMiay e«)Ml»tr. Qi»pidlo|ia «f unMlld 
light are nnlvenuil iti Hndf hi^iHcaitloik and the dadd 


of honor lo eg If 
Moverupieitt ilk* OM* 
cltlaen I« ti not 
hMrnm of «» < 
tUldrett iHDi. 
the 

wf the Mhwty'flrt dfJlWBi* tif ^ 
m dofft , 

The peril «f ttm pMeglri. M 
good ii«« to th* inet ^ , . 

clouded hy sol>hlstry pomw 

leading Phraseology meg « 

n busy people from the real gt'li 

troveeay of this kind * We hnUf thp eeiiMi 
we not mt» the other fieotriie pny tek it¥‘ ‘ , 

Mtatee Iwe toveated nearly ^y|»didlW!i0W H* ridh* 
prise , «w> lYUy should w e becgiiad «»•<*» to P^ 
of the philanthropic beiietadtoiP, hy -eNrirttof 
sltUM the same tote of taliasyitoChhrito«h*IW##V 
imtlona, who have coutrihutoll h othl^ 
the great workt" The answer to tMp i 

Oovernwent, after A onreritl rpfttiw df the hritoto 'Oilpif 
tkm, and to view of Ihe witotond edritojiwtoj tofp 
secured to the way of the ahctotltotan pt 
exlsttog trwrire affhettog the toth»UM iWl the'ptolto . 
of (Jrmt Brjitnlu that the Oanhdton gnd toe Ito# 
Qanais shall be operated oa toWim of 
enter Into a solemn agreeineiii; to epereto fhe MimmA 
Canal uiwii terms of e(|mi.llty ; Mud if the tJidtMl BtOtoiK 
Uoverumeut idtuuid now violate that ttaoiy hy 
lug the canal upon terms of tiiei]H«Ul9r, tt erfU stohd 
oimdemued in the ej-es of the whole worid as hevtoif 
committed uu act Of Internutionul dIalMwor 
Furthermore, the exemption of Unltod MMtos (ddN . 
fiom the payment (tt tolls would he to divert a portlW 
of the reaaonahle proffts of (he ciuial into the PhOheto of 
certain private eorporatluim We counot shut out eyeg 
to this fact The romissloii of theae tolls will net mmn 
the return of auy proflts of upentHmy baek to the 
National Treasury and ho amount Of argulueut eap 
possibly show that It wlU It Is urged, of conree that 
the remission of tolls will serve as a powerful erinmltm 
t( the upbuilding of our merehant martne. But we are 
not by any means prepared to admit that M would 
What we do claim however, hi that whatever collateral 
benefits might lie seenred. It la Impossible tu overtodk 
the toct that the gain would to made at tUd cost of 
our national reputation for tomer and square dealing. 

The BcncxTinc Aunrcati, ns our readers weH kohw, 
s an earnest advocate of the mibnlUtog of our atop 
ping tiiduriry . but upon mature cornddemtlou we M 
that this expedient of remlttfig IViitema tolls Is iwt. 
Olid in the nature of things, never can to, the legtti 
nmte way to achieve this vibject 
The conatructlmi of the Faunma CaiMl must rank 
ns the greatest ncblevemeut of a physical fibarncter 
tlmt has ev**r Iswn undertaken and succetoftiilv put 
through by the United Htotes We have gained tot 
enviable repuution tberehy, and to this parricular field, 
our prestige ns a great «mgliieertng iwople has been 
Immeasurably Increased It would be a Ifttaieiitahle 
commencement of the opera tlou of the oatial If we 
were to cloud tills great project hr following a conrse 
which would bring down the condemnation of the whole 
clvlllaed world 

“Mafcing'* Rttin in ibnUle CfMk 

. N July 23d Battle Creek, Mtch,. ‘ put itself on 
Itfae map ' Itn quote a local fwpsrj iKddiBg 
_ on totbibitiQn df tos ttiiegud effleooy of dyno* 
mite m prodiwihg rain. If the purpose of the ekfaitd- 
tion was to altroot a large and influx of visitom 

for the tonefit of the eommunity in geueiui, or to odVto* 
tise the warm of a toOol matottnetunr who ftoantod th* 
enterpriM, or, flimUjr, to premoto tito sole of exj^sireb, 
then the eitixeiM of tlm Mudiigntt town ore to ho owt-' 
gretnlated upon th« results of tSbnlr efforts. 
should also be uuwle of the ]aovltif>|uotiire amn, were; 

present to force to main the nwiittof oiiuttoMqid «tea|„ 
About 4jm pemdrn of dyaamito tm* «>qdqim in iha 
oouriBof thehflAuaion, A mfi totot Of » tWto* 

soito squiuu mm inoto to fell, wtdch M 
eaetowiri fton tto 13ito(otM| stoto tin 
maotostBafttoti(»ek«he«ls^of^cS|' ' ” 

it wM drisxUiM ot %st 

hciMi, Midiiiiapvjr ^ aK 

to the course ofllMidl^, 


a 




.villi JS nikel' iJkY , liAVliJi 



I jr«iy Ul, tiM 

vtmufiu euUo 

SMLliW- M 'ha'i«9k^vM«a nmfiM mhu yttda. 

' SPlA ism mm <* m mm 

fm m ,masimA oaiua renuiu to 

Laiw^BlMteio power wffl 
marnif^ for oper»tii« the PkiMUB* 
Odii#^ 1tt» hymmmkt atetioii win be eitMted 
«lM> north wnn of Owtun HplUwasr and the 
Init'dlffliliirtn irmlinT-T t ffinn'llY The 

■ 1 i 1 )l^'hlri^tniiHi hMii tfarwdgfaost the year will be about 
TSliillflh Tie maafamutt quehtity of water diverted for 
Iff i il ii h iM l iahfe developawnt wffi be approdnutely 7 per 
^ted^Mtainum water Bdn>ly. and will be the eioeae 
w)l^«i$ Wbt. raqaired for'IoalBeltM, evapontioii, and teak* 


-iajl|l|aii'<p»flavata Ule r eateeae.— The pontoon method 
of thmi nfo in the event ef the fonnAKiiw of a aUp. 
aia flto i m ilad noantty in the Sctnmmo AiuncAK. 
ibilt Mi iSttlMDiie athfoM^ in Oonibarti, the ehief 
nafnl WMinieet of the Italian navy. .He beUevea that 
the wMM^ Midi alwr portion of a ihlp, eontafoinc the 
oahina. tto.. menM be ooaetruetod of wood and fortn 
.a;|tn»etUFB independent of the reet of Ihe efaip. Thla 
•bwld be bolted to the hull by faeteninge wUeh eould 
be leadQy nnlooked in the event of the loee of the aUp. 
Frail T. Jane, who mentiona the fact in the ATary, 
eUil|*tta that the idea ia not any mom farfetched than 
the idoa of buttdbiK dreadnoughte when it wae flrit 
raggeeted by Cunibertl. 

Leatagtoa Avenae Sabway. New Yarir.—The largeat 
work of eubway ooutrootion now being oarrllR on in the 
woiid ia that being done below Lexington Avenue in thia 
oily. The line, wiiioh will be fonr-traok throughout ite 
entiiw length, U aboat 10 milea long. Eight of the 10 
miiee are now under aetive eonstraotion, and the total 
ooit at the work on this 8 mflea aioi|0 itiM be over 136,- 
000^000. Over 3,000 men are enga^ on this seoUon. 
Work ia aim being proaeouted on the four-mile, four- 
tta(dc aubway on Fourth Avenue, Brooklyn, and the 
Center Street loop aubway ia being completed. Alto- 
gether on the three ayatema there ia now under oontraot 
about 181,000,000 worth of work, eoveiing 13 mflea at 
four-tTMk roada. 

A Fartf'-kaet Hydroplane.— England la again about 
to make an effort to reeaptura the Harmsworth oup for 
motor boata, whioh ia now held in Amerioa. Four boats 
have been built, and of theae the faataat ia the “Maple 
Leaf IV,’’ a 40-foot boat, with enginee of about 600 
horae-power. In a oonteat recently held, the “Mbpie 
Leaf," over a 33-kaot oourae, maintained the remarkaUa 
speed of over 40.03 knota or about 48 miles an horn*. 
Considering the length of the oourae tUs is oertainly an 
extraonUnary speed; and in view of the faot that eeVeial 
boats have been built in this oountry whioh are oredited 
with equally high speed (that is to say. if the newspaper 
reports are eorreot), we may look for an exoeilant oonteat 
this summer on Long Island Sound. ' 

Hedaee Bailway Speed.— The Publio Bervioe Commis- 
akm found that the breaking of the rail whioh oauaed the 
wreok of the Twentieth Century Limited was largriy due 
to the high speed of rite tiaia, and it referred to the sohe- 
dulea as bring ’’too faat for aatety.’’ On the other hand, 
we noUoe that leoently the engineers of the Union Paoiflo 


AiffiHCAll 


ML MaBhday.— A telegram has been laoeived from 
Mrs. George Brown, mother of Belmore Brown, the oom- 
ponion of Prof. Heteohell Parker on bia third attempt to 
asoend Mt. MeSinley. The telegram states that a 
height of twenty thousand feet was reaohed. whioh means 
that the summit is still unoonquered. 

Plaas of Gapt Amandsoa. — The discoverer of the 
South Pole oM^ts to return to Europe in September and 
will make a aeries of addresses before the principal geo- 
graphloai sooieties, beginning with the Norwegian Oeo- 
graphioal Sodety In Christiania. He is to address the 
Royal Oeographioal Society in London on November 
18th. The Norwegian StOTthing (parliament) has voted 
him a grant of 138,366 kroner (about 836,818) toward his 
IHXMpeotive north polar expedition. 

The Oeat of Diaeovering America. — The Engbsh news- 
papers print a report from Madrid to the effoot that some 
ledgers diaeovered at Palos, Spain, oontain interesting 
information on the cost of disoovering America by Colum- 
bus. The sum total for whioh America was discovered 
amounted to 87,000, or 38,000 pesetas. This was dis- 
tributed as follows: 14,000 pesetas for armament; 2,000 
pesetas for personal expenses of Columbus and his offloors 
add crew; 23J)0O for general expenses during the eight 
months for whioh the voyage lasted. The sum of $7,000 
in 1402 represented 870,000 in 1012. 

MIkkrieea Heard From. — ^A most amazing tale of 
hardship endured in the polar r^ons is that of Cspt. 
Mikketsen published in the New York Ttmts. He suf- 
fered from the very beginning. Abysses, storms, lack 
of food, sourvy, all Imagfoable obstacles to polar explora- 
tion he enoountered. Only the briefest details have tieen 
leoeived outside of the news of the safe return of the men. 
Capt. Mikkelsm and bis oompanions reaohed Denmark 
Firth on May 28th, 1010. There they found the records 
left by Eriohsen. They began their return journey nine 
days later aild eneountered. terrible hardships. They 
reaohed Shannon Island. They had abandoned all hope 
of their reseue when they were picked up by a Norwegian 
Ashing vesMl on July 17th last and brought back to 
Aslsund. 

The Alaskan Reladeer Herds. — ^During the ten years, 
1802-1002, the U. S. Bureau of Education introdtioed 
1,280 European reindeer into Alaska, where the natives 
were threatened with starvation owing to the destruction 
of the once abundant Amerioan reindeer, or oariboti It 
wae slso expected that these animsls would serve the 
many useful purposes in the domestio coonomy of the 
Alsskans for whioh they have been so highly prized in 
northern Europe and Asia. The suooess of the under- 
taking has been remarkable. A recent offloial report on 
the subject states that these herds, which are under the 
care of the teachers at the government schools, now num- 
ber 33,620 head, and they are increasing rapidly. Their 
meat is in great demand by both whites and natives, and 
their skins supply the brot winter clothing. It is ex- 
pected that tto exportation of reindeer meat will soon 
become an important industry. Above all, the reindeer 
has proved a most eflioient oivilizing agency. The suooess 
of the Alcslnm reindeer enterinise induced Dr. Wilfred 
Orenfall, in 1908, to import 300 reindeer from Lapland 
into Labrador, where they have now inoreased to about 
1,200, ood are a great boon to the natives. Last year the 
Canadian government bought 50 of Dr. GronfoU’M herd 
fur introduction into northern Canada. 


fUUmHid stoted that the breqUng of rails oould be pre- 
vented by patting more metal into the base. Both points 
of view MW oorieot; but wa are inclined to agree with the 
Public Service Commlsekm that, as matters now stand, 
and in view of the heavy wheel loads, the rail is not equal 
to its taok. If rails were heavy, and if the speoiflaatkms 
were stricter and the proooes of manufacture were car- 
ried out with greater can, raOroads oould run their 
tnlas sa fast hnl even fneter than they do to^lay, with 
impunity. It is quite poeaible to manufacture rails 
whwdi win stand up under any traffic whateoever; but 
it is certain that tha avriage rail used to-day on Ameii- 
can saUroads le not equal to tto duties. 


ObcervsBou ef Solar and Lunar Halos in France. — 
The most oompleto desmiptive account of all known 
forms of solar mid lunar halos is that published last year 
by Louis Besson in L'Aitronomie, the organ of the Astro- 
nomical Society of Franoe. The principal purpose of M. 
Besson's memoir was to call attention to the urgent need 
of aooiuate and systematic observations of these inter- 
esting phenomena, many of which have so rarely been 
seen and desoribed by trained observers that the data 
needed for their theoretical discussion are decidedly 
fragmentety at pteWnt. This suggestion has met with 
a hearty iw ^ W tt se on the part of French meteorologists 
and as MI ao i nrid, and every number of L’Anironomia now 


BanUe-dack dUntlf Naw toek.— It is reported that oontelfonupo^wnd deeoriptions of halos; often accom- 

thc liiterboroagll' Cfootpriny is studying tte question paaM' by dnPMga, and sometimes by photographs, 

of the ifitroduetibn' o^ ddubteriedi cam in New York Sevatal MBflNni have already been reported. In only 
olty.' is tlf# «Mi« idte; indeed, tlm Smuirruric one vis., Holland, is there a large and 

Awsuioait, Btaay y^ age. had series of aiiiolee sotive ud|||forlialo observers. Their observations have 
•tron^ advunattM^itemtenl tUi type. The fotroduo- been p«ltWW8 aUauelly by the Meteorological Institute 
tkn riT aa uppw drillf^pliaMItl^ dbables the oaparity of of the HWBMmds and have greatly enriobed the branch 

the «a», irititeht IMMhf triy inorease in of arieilMF>iilAl|Af with this generally neglected subject. 

BM ymm qr In ^ pMfumaeassmgf to drive it. Tha The iiisM|f^ halo-observing the world over has been 

is ^bled, and rvamtkmmM’ib» fact that in the days of our grand- 

whMt ihi'P^^iil oCMIMiaaa to this type, we beHeve fatherT llimtigkmmeta, were much more generally 
delay at the stM- watched for aeaid toore widriy known to soientlfle men 
like to Itiirla^ luni^ than they age kMAF- A ivvlval in the study of halos is 

a can, car wHiMt Is niuning a»- an deriiiHatasn, cspeoialiy in Bngilsh-speriring 

)fow fM BMd tia MU adMfod tor ooqatriM. Aa Wfari/an espedaUy oimiman in the polar 

n, at «be total haigiit of ■BCh a ear with ngiaas itiadariterida that polar explorers should acquaint 

lidild fodltoiii to to tatorfoW Pith Bwanehto (b* detailed literature of the subject (aU 
flncronlMi Ph^fc'fa^fttoifli'aad Owman) before they embark 
BltoileiiiritoPtlh 
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Aeronautics 

The Military Bregnet Biplane. — The new military 
biplane designed by Broguet is a. mmarkabln machine in 
every way. The jaiwer plant in mounted in front as 
in most monoplanes A H-oyltnder i(X) liorH*>-|inwer 
Onome engine dnves two two-bladed propellers ihroiigh 
reducing gear. Only four very stout vertical struts are 
employed between the planes The body is of torpedo 
shape and is constructed of steel tubing, steel girders and 
ash. Wood plays but very httle part in tho eonstruction 
of the inaohine. Tho machine can be eoinpletely folded 
in flve minutes. 

The National Balloon Contest. — On July 28th seven 
Ixalloons rose from Kansas City, Mo, m the National 
Elimination Uwe The winner was the balloon “Uncle 
Ham," piloted by Capt. 11 1>. Honeywell, Iloy F. Donald- 
son, aid, entered by the Kansas City Aero Club. The 
distance covored was about i)2.'> miles, the balloon land- 
ing on tile historic battle ground of Bull Run The sec- 
ond in the raoo was the “Kansas C'lty 11,” piloted by 
John Watts, George Quisenberry, aid, entered by tho 
Indianapolis Aero Club. The distance tsivered was 
about 040 miles. The third in the race was the lialhstu 
“Drifter,” piloted by Aliuirt Holt/, Ciiarles Traiitniaii, 
aid, entered by the (hncinnali Aero Club. The distance 
covered was about 42, O miles. 

Requirements for Naval Aeroplanes.— On the 2.51 h 
ult gpecifleations for hydro-aeroplanes, with which, by 
another year, it is hoped to have every battleship 
equipped, were issued. Construetoi-s are requested to 
inform the Navy Department by August l,5tli if thev 
intend building machines to fulAll the nsiuirements, and 
to state when such machines will be reotly Tliej' are 
required to carry, as a full load, two persons of a com- 
bined weight, of 350 pounds, together with n wirt>les.s 
outflt and other instruments and supplies for a 4-honr 
flight' A maximum sjieed of .5.5 miles per hour must 
be shown as an average of ten flights — five with the wind 
and five against it -over a mile course, and 5t) miles 
per hour throughout the 4-hour endurance test with 
full load. The latter test will lie made over a 5-niile 
triangular course, the speed lieing determined by a 
recording anemometer. All machines must rise from 
the water m still air, with a run of not over 1,000 feet; 
must climb Ui 1,.500 feet m one or more big spirals 
and in a given tune tuot yet determined) must tuni with- 
out skidding, stalling or sliding, in a circle of 2(K) yards 
radius, and must glide from a height of 5tXj feet with,,, 
power off a distance of 2..5(K) feet in a horizontal dirt m 
tion. Air-<M)olod motors art' preferred and an extr,. 
premium will probably be offered for a heavy-oil motor 
or one using kerosene or alcohol. It must be arranged 
to be started from the *'at by the pilot. The machines 
must be able hi lie hoisted on board ship intact and to 
be quickly disassembled The hydroplane floats must 
have watertight eomiiartiuents and means of draining 
readily. The aeroplane must lie able to remain upright 
on the BurPaee of the sea m a 20-mile wind when the 
motor IB slopjied. 

A Woman’s Opinion of Aviation.— Mrs. Klizalveth 
Hiatt Gregory, a woman writer who sjieeializes on nero- 
nautioH, gave a lecture before the Aeronautical Society of 
New York on “l^oman’s Part in Aviation " It was the 
opinion of Mrs. Gregory that flying is an unsuitable occu- 
pation for women, and umler no ein-umstauces sliould 
she be allowed to use an oeroplane, siiiee il.s safel.v is 
mostly a matter of gamble. Instead of relying ii|M)|i an 
instrument, the aviator trusts principally to his onii 
watchfulness, which obviously leaves tlu. margin of dan- 
ger very great, as there are rnanv accidents due to uncon- 
trollable error on the part of the maclime or tricks of the 
wind, Mrs. Gregorj' stated that aviators put too much 
stress on their ability to ward off aecideuls by this watch- 
fulness As an example Hh(> rvJerred to the late Miss 
Harriet Quimby, whose very first accident resulted in 
her death. “A few days before her death,’’ said Mrs. 
Gregory, "Miss Quimby told me that driving an aero- 
plane was as safe as riding ni an automobile, as loug as 
one was careful. Hbe had tried both She thought mis- 
haps with few exceptions came to those who attempted 
foolhardy feats. She claimed that in driving an auto- 
mobile the driver has sudden starls and stops, twists and 
turns through tho crowded thoroughfares; w'hile the air- 
pSIol must constantly be on the hMikout for cro.S8-eurreDts 
and pockets that may upset Ills craft." Miss Quimby 
thought women were as well fitted tor Jiandhng an aero- 
plane as men It was merely a matter of jiersonality, 
■be maintained. The lecture was illuBtraled with lan- 
tern slides, showing both the American and foreign 
women of the air Pictures of men fliers m sptclaeular 
feats were also thrown on tho screen Mrs Gregory said 
that while only twtflve women in the world have been 
granted pilots’ licensM, there hav'e Issm five deaths 
Three of these have lieen American w’oinen. The first 
waa Mias Demse Moore, an AmerioHii girl, who while 
oompleting her tests for a lioonse at the Fartuan Hehool 
in Fuia, had her fatal fall. The other two were Miiw 
Harriet Quimby and Mrs Julia ('lark. Both Miss 
Qnimby and Mrs, Clark had made their qualifying tests. 
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The Cream Separator 

Its Development, Advantages and Unsolved Problems 

I ago the cream- pended In the elevator would give the eataet measure graduated glass 
ountry etlll fol- of this apparent Increase In maea. The spring bal- tubes containing 
n of maintain- ance may alao be used In another way to demonstrate milk samples are 


lug cream routex. from which the the aaine truth. Secure a weight to the halnnce, und suspended. By ro- 

hau(I-Hklnime<l cream waa collect- swing It at arm‘8 length aa you would a allng. While tatlng the aplndle 

ed from three to hIx times a In motion, the pointer Indicates a greater mass than through Its gear- 

week. A few yeara later theae when at rest. The mass remalna the same, but appar- Ing, the tubes as- 


B B thing of the past. ently It Increasea, and In this caae, the force which sume i 


liiatead, aejmrator atatious wore 
maintained at centrally located 
t)oluta, to which the farmer could 
bring hla milk, liave It aeparuted 
In a few mluulea, and return 
with hla skim milk and receipt 
for hla cream. But now another 
Change haa come over the Indua- 
try. and liiatead of taking hla 
milk lu one of the numerona 


produces this resnlt Is known ss centrifugal force. This position. The first 

force la almllar In effect to that of the force of gravity, attempts at separ- 

Imt within wide limits It can be liicreaaed at will. allng cream from 

A liquid composed of two liquids of different deusl- milk in larger 

ties, aa an emulsion of oil and water, remains stable quantities were 

only by virtue of the attraction of the particles for made with a slml- 

one another, which varies wltt the different liquids. tar apparatus, palls 

In the case of oil and water, this attraction Is very being used Instead 


le parui of a revolv- 
I bowl taatming 
It, ihell, Ilncir and 


i>r, and it Is the purpose here 



d Instead of taking his small, and to break up such an emulsion it la necessary of glass tubqa 

j one of the numerous only to apply a force w'hlcb will overcome the attrac- Then followed the 

ur HtatloiiH, each farmer tlon between the particles of oil and the particles 2>f single closed pail, 

separates his milk on his own water. Gravity alone will do It by acting more power- centered in an np- 

I'arm and In his own separator, fully on the water than on the oil. If the force of right position on a *** ^ 

:e or twice a week, when gravity would bo multiplied say by ten, (hen the weights vertical spindle. ,rf ,.h.Si!!!!^i i>*.«s rriini rturiinB snd 

to town to deliver eggs would bo multiplied by ten and tb« dlffereuce between The rapid rotation after lepenitlon. 

buy iirovlsiouH, be takes the weights would be correspondingly lucroased. This caused the milk to 

10 cream The one great would mean that while the force which tends to hold asaume the form of a wall at the periphery of the pall. 

In those rovolutloimry the imrtlcles together remains the aamo, the force which and when the machine was stopped, the two layers 

In a great Industry Is (ends to pull them apart la Increased ten fold. The which had been vertical became bortiontal, with the 

1 it Is the purpose here result would be a more rapid and a more thorough cream on top. All of these devices necessitated hand 


) top. All of these devices necessitated hand 


rowth und develoyment of separation. The force of gravity, however, cannot be skimming after separation of t he milk Into layers. Such 


the seiiarator, In point out Its advantiiges, and to dis- 
miss some of the problems still unsolved 
Your milk, homogeneous when bottled at the dairy. 


Increased, but In the centrifugal machine wi 
force which will accomplish the same result. 


> fairly well defined layers when seiwn 


Throughout its development, the history of the cream patent t 


was the state of the art after twenty years of develop- 
ment,,when In 1880 Houston and Thompson obtained a 


I aelf-sklmmlng separator which i 


you bring It lu from the doorstep early in the morning. 


r Is inextricably bound up with progress in a 


A few hours later, the line of separation will bo found etllelency > 
at a lower level. The seiMirotlon Is due not to ono 
cause, but to several, but the moat important single 
cause, and the one whidi determines the relative i>oh1- 
tlons of til layers, is the fact that the 

particles of the lower watery lu.ver are 

heavier, or rather have greater iimss, I 
th|tii the pnrtlcles of the upper or oily 

'or. The older met hods of setiaru- 
. all depended on the force of grav- 
^Ity acting to seimrate the two vxnii- 
poneiit parts of the milk, and alt Im- 
provements were dlriHited to modify- 
ing other conditions. It Is u well 
known fact flint the relative vlscoslt.v j 
of the two couslltueiits intlueiices the 
rapidity of se]jaratlon, and the relative 
vlscoslt.v can readily lie modified -n i f 
through certain changes lu temiieru- wLhIng 

(tire. Both the shallow pan method disks may bo 
and the (leeji can method defieuded for 
their ellldeiicy on u favorable adjustment of viscosi- 
ties. The water dilution method was only another sle|i 
In the same direction, but although all of tbem> methods 
were In use for many centuries, no appreciable advance 
was made In (lie Industry 

The muss of a body cannot be changed. Its weight, 
or apparent mass, can however be changed by iiutting 
the body In motion. A very simple experiment will 
prove this If a ruiildly descending elevator comes to 
on ubruiit sloji, the sensHtions of the passenger will be 
convincing A small weight on n spring hiilaiice sus- 


lumber of other arts. The t 


tlnuoua in operation. This machine was faulty in prac- 


1 speeds ueceaaary for tlce, but It marked an epoch In cream aeparator history 


! made possible only by many Improve- becauae It pointed the way to other Inventors, who 


meiits in Journal boxes and frictlouless bearings. Then, 
too, the development of the separator bad to wait on 
the development of steel — ^nn extremely hard steel for 


quickly solved the mechanical problems Involved In 
the working out of a aucceasful separator of this type. 
The next great step was the Invention of the Uuer, 


the development of steel— an extremely hard steel for The next great etep wa» the Invention of the Uuer, 

patented by Baron von Bechtolahelm In 
1880. This couslata of u number of 
division contrivances In the bowl, 
dividing the milk Into thin lay- 
ers, and Intersecting the radial path 
of the milk in Ita passage toward 
the iieripbery. Meparators up to that 
time had all been of the hollow bowl 
type. In nearly all, the milk was 
fed In through a central tube to the 
bottom of the tiowl and the skimming 
was done at or near the top. The milk 
thus was caused to flow outwardly 

Tool tor holding together the dinks of a liner Method of trsniferrtng the dlitu of the eklm- 

while washing them By the use of the toot tbo ming device upon the tool preparatory to wash- *■“* wall. The liner, however, broke 

disks may ho washed as a stogie piece. log or of replacing the disks on the liner. , up the milk Into thin layers while un- 

der the Influence of centrifugal force, 
the lK*arlng8 and an extremely tough steel for the bowl, and thus avoided the eddy enrreuts which would tend to 
It must be remembered that the pressure generated form In a hollow bowl. Before von Bechtolshelm’s In- 

wHhln that thin wall of steel la as great If not greater vention various division contrivances were already In 



titan the pressure In a locomotive Itoller 


conflue ourselves here to the development of the centrif- 
ugal machine for separating out the cream from milk. 

The first application was made about 1860, In Ger- 
many, with a glass tube swung rapidly about a center. 


e shall use, but none of these were based o 


BaflSe plates were well knowa Their function was 
merely to compel the body of milk to partake of the 
motion of the bowl, since its Inertia would otherwise 
cause it to travel at a slower speed. Thin borisontal 


to determine the richness of milk samples. The modem plates, to obstruct the milk In its upward isttli, 
Balicwk tester Is Identical In principle. It consists of bad also been In use. Dr. Qustaf de laival. 
a vertical siilndle with radial borixontnl arms on which (Cr«nt(nse<i on pope m.) 







fiMt umuat Motor Conteot at 
A ’WinnipaB it om wad tiia addition of 
sreat tables of diMftnite information to 
already brought out on the farm trao- 
UU, is a notable event in the teohnieol 
vnllild. Competition this year vrae keener, 

H imythlng, than ever before, and although 
tome of the oonteetants in earlier meet 
inga dropped out, ttie newer ones who took 
their showed that they were rapidly 
overtaking the former leaders in cffloienoy. 

The Winnipeg Motor Contest oan hardly 
be said to have that diversity of interest 
that marks the oontests in France, because 
under the conditions named there is little 
encouragement for the appearance of such 
a variety of typee as were seen at Cholles 
last March. The American farm tractor 
has become practically standard in so far 
as the method of attaching the plows ofe 
cultivating instruments is concerned. The 
direct traction method prevails, and all of 
the tractors seen in the contest at Winniiieg 
were those having separate plows attMhed 
by to a drawbar at the reu of the 

engine. 

This does not mean that the Winnipeg 
Competition has not brouid>t out now types 
of machinery. Indeed, it is the one big 
event of the year, where the fond inventor 
or builder proudly brings forth his creation 
to find out how it oompares with those of 
established reputation. Romotimes the 
new comers give a remarkably good ac- 
count of themselves, and frequently all 
“dope" is upeot by truly renmrkable per- 
formanoes of some new machine. IsMt 
year the four-cylinder Aultman-Taylor 
gasoline tractor, which many, even of the 
technical visitors, saw for the first time at 
the Contest, gave the gold medal winner a 
close run, and this year two tractors of the 
same goneral type won, respectively, a gold 
medal in the class for larger gasoUne en- 
gines, and a silver medal in the class for 
larger kerosene engines. The J. 1. Case 
Threshing Machine Company appeared on 
the market this year for the first time srith 
a gasoline tractor in addition to their * 
regular steam engine line and with the 
smatler type won a gold medal in competi- 
tion writh several makes which have been 
represented in previous competitions. 

The Holt-Caterpillar, a machine very 
similar in appearance to the Lefebre trao- 
tenr pictured in the SoiBNiiriu Ambrican 
SuppLBMBNT, June 2(Hh, made a notable 
record in plowing after a leas fortunate 
brake test. It demonstrated the effioienoy 
of the peculiar type of traction wheel and 
would have received a ailver medal in the 
larger gasoline clans hut for a penalty of 29 
points for fsdlure to be ready on the brake 
test— a failure due to the ahortcoming of an 
expert who was intrusted with the pre- 
liminary work of getting re^y for the Con- 
test. 

A four-whed-drive iraotor, made by 
Hear Engine Company, demonstrated 
great traotlve alBoI^oy jn various ways, 
but unfortunately met with an aeoMent to 
one of its drive diaini whUena siatin ga dam- 
petitor out of a mud hole in the prairie, 
and wan somewlbt handioapiMd in the 
Contest. The AraoiMa Om Traetor was 
also a new comer tad showed np very 
nioely M to oonstracUon and power, 
although sooted quite low for a hi^ fuel 
eopaiunption, whloh sboold dlanppmr with 
fhitW refinement. 

Among the older eompetiton the J. I. 
pftte Company had thii^ praotioBlly its 
qini way in the ateata dlhMee, hav> 

htt ttm «»ly engine in aaoh of the two — 

elaaaas and a compuntitely «a«y , flw X & Ohm goM madal winnar tn daaa a Drawing flva plowa. 



vK-tory over the Sawyer-Massey Company 
in the cjlaMs for the largest engines. The 
latter company was unfortunate enough 
to meet with a minor a(*eident shortly after 
the start in the plowing tost, and it was 
necessary to draw fires until a new blow- 
oiT coek Rould be put in place. The Ca8«> 
Company was awarded the gold modal and 
two diplomas. 

None of the other large steam engine 
concerns such as Reeves, Avery, Rumely, 
Nichols & Shepard, or The Russell & Co., 
entered the steam engine classes, although 
competing strongly in the market. There 
IS a tendency to Mittle the steam engine 
trade of the present bei'anso of the over- 
shadowing number of internal-eombustioii 
tractors brought forth in these competi- 
tions. However, steam tractor firms arc 
all apparently budding as many engines as 
before, and some have greatly increased 
their business, oven in the face of the 
strong gas tractor competition of the last 
few years. 

The International Harvester Company, 
the Avery Company and M . Rumely C^>m- 
pany have been consistent performers m 
these oomi>etitiou8 for a numlier of years. 
This year the International engines won a 
gold medal in the smaller kerosene class 
and a silver medal in the sirialler kerosene 
class; a silver modal in the larger gasoline 
class, and a bronze medal in the larger 
kerosene class, having had five entries in 
oompetitlon. The tractor, made by M. 
Rumely Company, won easily m the larger 
kerosene class and scored the highest nura- 
lier of points given to any tractor m the 
entire contest. The smaller Rumely trac- 
tor, with a motor lomewbat different in 
design from the standard type, secured a 
silver medal in its class, though scored low 
on fuel consumption. The Avery Com- 
pany secured two bronwi medals, one on 
kerosene and one on gasoline, using the 
same type of engine in Inith eases. 

(Canada was not well represented in the 
contest although Ooold, Shapley & Muir, 
of Brantford, won the silver medal in the 
HTiiallor gasoline engine class, and Sawyer- 
Massey received a silver modal in the steam 
engine class. The greatest competition 
came in the class for the larger sizes of gaso- 
line engines, and the number of large en- 
gines m the contest, indicates that there is 
no likelihood of their being discontinued 
at an early dale in favor of smaller trac- 
tors. 

The entire motor compoUtion was oar- 
neil out in practically the manner described 
in the SriBNXinc Ambruan. Juno 29th. 
The exhibition offioials liad provided this 
year a new testing shed, with two new frio- 
tion brakes securely anchored to beds of 
concrete. With this and other new equii>- 
ment, the brake tests were run off without 
delay. The two-hour economy tests 
showed a vast improvement in the fuel 
etfioionoy of the leading engines. Little 
cntieism oan lie made regarding tho hand- 
ling of the economy brake tests, as all 
apparatus were so arranged that siiec la- 
tors oould keep close check on all mail- 
ings as to fuel and load, and there was 
little possibility of error 

A half-hour maximum test was given 
each engine, the idea being to aseertain Die 
highest amount of power that could be 
turned out continuously witlioiit causing 
the engine to show distress. Points were 
given on the steadiness of running, the 
condition of the engine, and for the excess 
of horae-power developed in the maximum 
(eat over what was developed in the 

(Continued on pofe m ) 





A Plan for Converting the Sahara Desert Into a 

What Would Happen if the French Flooded the Great Desert 


^^daring propowl uf Prof. Etohogoyen, a dintinguishod 
■oientim, who daolarw that Franoct ought to Iono no time 
in nonvorting the vait deiert of Sahara into an inland 


By G. A. Thompson 


ii grand and wonderful, aa the ocean ii wonderful, 
or any other expreadon of nature on a gigantic Hale, 
and like the ocean it can be tamed to the eervloe of 


Ma. Ho ohun 
whole desert ai 


I that, since "about a quarter of the mankind if approached in proper fashion. 


R tielow sea level, the construction 


Notwithstanding the fact that the desert 1 


of a canal some fifty miles long through the higher traversed from time immemorial by native tribes mny- 
land of the north African coast would immediately ing fruits and rilks and oostly woods smd irory for 


create a Sahara Sea equal i 


extent of the Mediterranean.” This canal, he states, 
would preHnt no great mechanical diffloulties beoauH 
the coast land is composed of sand and mft rook for- 
mations. 

The oonHequenoes of such engineering, he declares, 
would be gigantic. All the and regions now surround- 
ing the desert and those parts of the Sahara which ars 
above the level of the ocean would be rendered m 
fertile as Europe, since the premnt sterile condition is 
duo to no fault of the soil but is caused nloly by lack 
of water. Millions of human beings could then support 
themHlves in comfort, who now lead a miserable ex- 
istence on the verge of starvation. 

Moreover, a great new colony could 
be added to the posBessions of 
Prance, of which the political and ^ 

economic importance can hardly be 
overestimatod. A fleet of steamers 
would navigate the Sea of Sahara, ** ^ 

the depth of which would vary from 
ton to sixty fathoms, and produce 
a flounshing traffic between Algeria ^ nOROi 

and French West Africa. And tho r 
most remarkable result of ali would 
be the alteration of the climate of 
all northern Africa from equatorial 
extremes of heat to the pleamng v. ' ^ 

temperature of Natal, thus enhanc- ' ~ 

ing its value as a place of coloniza- 
tion for Europeans. 

Prof. Etchegoyen’s scheme is pro- * 

voicing maoh comment, and objeo- 
tioni are not wanting. Certain 
meteorological experts cry out m 
honor that any tampering with 
weather cnnditious in Africa would 
transform Ihe climate of Europe; 
that, if tropical Africa should be- 
come temperate, Europe would be- 
come arctic, and an alarming picture 
IS drawn of England, Belgium, and 
Denmark lying under Mveral feet 
of perpetual snow, and their in- 
habitants either emigrating in haste 
to milder countries or leading thence- 
forth the lives of Eskimos. A still 

more striking reason for leaving the 

great desert alone is presented in 
the argument that, by tho displace- 
ment of so many billions of tons of 
water, the equilibrium of the earth would actually be 
affected, and that the engineer who had undertaken the 
tMk of adding a new sea to the map of the world would 


I to about half the bartw from center to ooaat Httlements, and BtOl is 


he states, croaaed at Mrtain points by importont aantTu routes, 
as beoauH it is even to-day atoost entirely unexplored by ohdlised 
! rook for- men. Sir Lambert Playfair, Dr. Erwin von Bsgy, Do 
Lene and a few others have partially aigplosed esirtsin 
I declares, portlooa of it during the past twenty-nine yean, yet 
surround- there still remain large tracts of the tarritoty that 

which are have never been viewed by the eyes of nny white mnn. 

adered m Topographically, almost the whole northern half of 
iidition is Africa is a desert, in which Egypt and fertile moun- 
y by lack tainous tracts along the Mediterrsmean may be regarded 
n support os large oases. Geographically, there are three deserts — 
arable ex- the Nubian, bordering the Red Sea and reappearing 






Map of North Afirica and tho Great Desert, shosrlng 
the topography that woald ahapo tho Sahara Soa. 

across the sea in Asia in tba Arabian DeMrt, the Libyan, 
between Fezzan and Egypt, and Sahara or the Great 
Desert, which inolndea a number of ■m*il arid traete 


forever afterward be cursed by humanity for having that extend like aims fsr into the fertile 


altered the axis of tho globe. north and south of ita principnl body. The’ Wri«o- 

On the other hand, vanous savants consider that sente a vast uadlvidsd wnsto tw« 

thew objections are Ulusory; that tho possibilities miles in length from oaatto west, and nearlg one tbouseml 

prophesied aro much exaggerated. Then men are in average braodth from north to south. ThismMMHt 

rejoicing in “another magnificent idea originated in approximate ana of 3,1^,800 sqiuue me equal 
that oount^ which conceived the Suez and Panama to the whole of Europe, without the SoandinaviaopeDin- 


oanals.” The time is near at hand, they oUim with sula. PoUtioaUy, tha Sahara belongs to the vatioos 
enthuB^m, when "the parched ground shall become countries whioh border It or which exerobe a protectorate 


a pool" and “the desert shall blossom as the roM,” over landi 

as foretold by the Hebrew seer centuries ago. Empire, I 

Considering the broad interest and influence to be own each 

established by tho underUking of such a scheme, and part of tl 

the remarkable oonfliction of opinion oonoeraing its French K 

effect, rome popular statement of Saharan conditions Tho Sal 
IS apropos at this time. The frigid zones and tho “High- The most 

lands of the World" have occupied m much of the boundary, 

public attention during tho past few years that only Atlas ran; 

the vaguest thought has wandered toward this "last appearaUo 
of the unexplored places." As a matter of fact, however, a bold ooa 


> more interesting region c 


over lands that lie near. Henoe, Moroooo, the Tnrki^ 
Empire, Italy, and, through Algeria and Tunis, Ftoom, 
own each its noighboriog portion; but by far the ahief 
port of the territory belongs to FVaaoe ^ong with tho 
French Kongo and the oolony oat the Senegal. 

Tho Sahara Deeert hH Mveral very curious features. 
The most remarkable is. psritops. its distinetneH of 
boundary. Standing on the routhern slope of the 
Atlas range, one looks, out upon what has almost the 
appearance of a bouadleM esa, whieli forins, as it w«e. 
a bold coastline eloog its twrthsni edgSi, whoM sheltsiud 


the great desert of Afrioa, nor one about whioh so little 
is generally known, nor concerning whioh ro tn^y 
fasoinating myths are told and believed. Since the 


the earth than bays and co mm a ndin g proOumteriM are occupied hy 


a seriM of towns and villages. Toward the south, a# 
in Morocoo and Algeria, ^ deetrt comes to a ohna 
in some looeUtiM aa saddenly os if it hod been eo« 


aarliast records of history it has been a place of subUme off with a knffb, in othen It 


mystery, of drsad and weird terrors, of strange and 
fanpossible happenings. From the pyramids all the 


wel l vsa t soe* and .factie loads of the Boudoa. . TMe- 
■like o^eet of osrtoto piqpitene of the BnlMa hoa 


way aoTOH the continent to the Atlantic Ooeon it given riae to gnieh -' nniiiisinUiri «■ t* Its 

remdiee-and what is it like, what fhoiful seenrte does general appeonuioe. and hoe «rat alleeted the ideas 


and phraseology of sona 
at ell the low sand-plain CM l| in; 
be. It is rather a region 0^^ W 
and irrognlor relief. Rugged^ hfU» 
formation, Imown os hammaM, lUjitsaiM' at win 4l|r;t 
mighty fields of loose stones and water-worn pe(diiw«h*tf , 
low basins filled with very salt wnter, and arid' iMvfM. 
covered with sage brush ar» In te ripewe d vritt Uto 
famous sand-dunes whioh give ofaMooter to this naiailc* 
able region- ThoM terriUa eavanna of ridftlni aiidd 
H fine that it actually penetrates ^ eUn of theltavrilg 
and makes breathing dietreasfvl He ddiifly towiaid the 
east, in the Eastern Eig, as it is Oalled. te tfae idlUjWI 
Deeert there are such eapawaiie of vast and noltiiKrink 
limit. In the Western ftom tho Adintio ooNMlt to 
eouth of Cape Blanco a brood belt of donee ool^d 
Igidi or Oidi— tram the Berber word for dimss— emeadk 
thirtsm hundred mllM northsMSt with a bnoddi of 
from fifty to three hundred mUee, 

This ii the region whieh from th« hlghUndi of Algeria 
and Morocco looks » much Uke a stormetoesad eso. 

The dunei in oil peru of the Sohem 
lie generally in long nndiiigHng 
lines, very like the billows of (4ie 
ocean, with gradual stopee to wind- 
ward and an abrupt deaoent lee- 
ward. They ore usually rixty to 
seventy feet in height, but ere sold 
to attain in some places faUy tibiee 
hundred feet. The eand that tonne 
them is exoeedhigiy fine, being, in 
fact, the dust of rook battered and 
powdered by the action of centuries 
of fierce winds end rainlem heat by 
day and ehorp chill by night. In 
thB condition every slighteet breoH 
™ is sufficient to loiM it in eboUng 

— — b’ oloude, though the ajnning reports 

' of frightful aend-etorma whieh over- 

whelm whole caravans befagr the 
common thing in the ctoaert ore mere 
fairy tales. Under the influence of 
the winds, all the dunM are subject 
to a certain amount of continual 
^ obonge, of ooiirK, but their equi- 

librium is such that in topogrepific 
- ^ distribution they ore comparatively 

1^^^ ■'s . permanent. Some of them even 

have names of their own, Uke the 
Gera (peak) al-6hi«f and Gen Abd- 
al-Koder to the south of Gotea In 
Algeria. 

— The color of the sand dunes sn 

mosw is a rich golden hue. whioh 

glints and gleams in the glare of 

the sunlight with a strength. 

Each individual groin is reddlsh- 
yrilow from the presence of iron, 
and generally erynalUiie from hav- 
ing once formed a port of soft quartz rock. Gtteim 
and mica Hhists, granite, limestone, slates and bonlt 
all appear in the rooky formation of the Soham, but 
the relative proportion of their distribution is not yet 
fully known. In the central port of the deeert eouth 
of Algeria time are large extents of red 
formatioas, whom dust carried eeaword by the winds 
is said to produce the peculiar red sky effects notloed 
Hmetimoe over certain parta of Hie AOeatlc, and 
notobly over Algeria, wMther artiats jonrnsiy fnm 
every quarter of the earth to study and copy Hie mar- 
velous combination of rich crimeons and purplee add 
amber. Such sand — ^prodnoed by tha fraotuiing ■«»<* 
crumbling of the cliffs through altanoto daily 
and rapid radiatipu kt night— is an active agent of the 
winds in abrading. In many places it has planed the 
flat rooki of the hammada ma tmocMh os iee. Blemrhne 
it has ■cored Hie vertical faoM of the riffih with ooiiMa 
imitatiou of gjoeiia etriatkm and has helped to mider- 
cut the pillare or tablelike etniiUmoee which, umiee 
Um Mine of yttrs or "witaeesee,” an among the moM 
fenriNnr products of Saharan Worion. 

A« to the elevatiim of the Seluuw, aome reepenribte 
groesnl Mttomtes haire been made within the past few 
y«s«b ■nm UnMc Sahara ooneiets of a reeky 
nenwlaap than thirteen hniuimd feM Ugh, which riwe 
at Hnwi in eongiderabla iwala; Hie tower, to whlnh 

^ ttotaffit de«^ by a steep Hope, is a vast depM* 

and mliHl, unalty ham two to three hntt» 
mm t^waam4»»l SetonHIto toveaHgatioont tto 
dhamhhw ehnwg that the eeS then tocka no dhrnm 
(Osetntose ea troe Bk) , 
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MMjli ^ *he M**r««#ond4)Mw <i9l<Mii«> Awim^/mmu eom- 
HMWpMjltoM «NMMM h0 oamMotM, h»* tiM lumet of 
W i^y ^Hi y i wmw i to iWfMM# wAm «o deHrwtf.] 


^<0 |)w Sditor « ^ Sottiraifto Amhuoan; 

^ WuM.” iwce 118, iHue 

VIoiM InfMtm "UMtor plumber” 
HIM !• Ih^d ttmlM * Alobe of thin oopper, thea oover 
liMW rubber for ike 'v»lr«, 1%em would flout uU 
«Ui|| wmI mM Ulrterniil iMMeuM, and Om outer covering 
dt iBifo ruUiar uroold make the vat«p>ti8jfat joint when 
nMtNd, Jonr Wh. MaBmias, 

Fellow OhemlealBiiaiety. 
tNbnkF. OW* Colony, AMcO. 


'Dditar oT Urn ftkMMmiW'lkliiHriair; 

Sa poor tee oT Aiwfl ISffh, pUfle MO, m fa i i lug to 

u eWto tbat It wm bidt 


1 want to «» Me or hCaa in June. 1880, end went 
to ham in iOtaaBim m vtot the to»t mtom then, 
end at ttet time toe omM wbael bed been at work 


times to do ao. To my mind, the flrat reatiiotions to 
be piaeed upon wirtieci work of any Idnd tiumld fall 
upon theae wireleaa telephone oompaniee, ainoe the 
range of disturbance that they create is fsr greater 
than that of the average amateur. 

The other distoess message which I happened to 
hear was from the steamer "Queen," which had caught 
Are in the foreward hold The messages in this case 
were given religioiM consideration by all amateurs. 

Bilhcr the navy stationR on this coast differ widely 
from those on the Atlantio, or somebody is mistaken 
when they cl ai m that apparatns in such places is anti- 
quated. I know of no better apparatus than the Tele- 
funken sets now being installed at the Government 
atations. And as for operators, the average Oovern- 
ment man, on this ooaat, at least, oan rank with the 
best in the world. In any station, however, local 
InteiCerence may at times prevent the reception of 
ma ssa g es ctoerly audiUe at some other nearby station. 
1 think tUs win explab Mr. Powell's statement !n 
eegard to tliiia matter. 

LeiMeekiD on this subjeot should only be undertaken 
with a fun Imowledge of existing conditions, and of 
how to better them, and petitions signed by thoae 
entirely ignomot of the rituation should not be granted 
nay wti^t in deciding this matter. 

Barinley, Osl. Fbank Ribbxh. 


aftae OaOh a lomr lapec of ywn. The above date is 
tib more fluid in ny memory, as I was then a boy 
of e^^UUMHi, and tiiia joumm^ to the Ide of Man was 
my Amt job. Thomas J. Wood. 

Itidnito, Minas Oeraes, Brasil. 

Stotniiiiiiff the Floods* 

To the Editor of Um BowMTtric Ahbbican: 

1 have bean a subscriber many years. Just finished 
your article on the Missistippi River (May 25th, page 
475). You have a very g(^ lUusttotion for a levee. 

Ibe writer piloted on the Miaitsalppi River and the 
nHnnis River fourteen yean. Lived in Cairo, HI,, 
forto yean. Was mayor of that city from 1806 to 
1807. In 1806 took a trip through Europe. Noticed 
in Qmseny the farma wan ditched in sigug faehion; 
cUtohes IVom eight to ten feet wide and about same 
deptii; many miles aeroas the country. They pbnt 
s^Dows all -along the banks of the ditches. The young 
sprouts STe made Into trunks and baskets, which is a 
very large industry. 

These ditches really form a grand system of irriga- 
tion. The erops looked fine— healthy and abundant. 
Water rans along slowiy. avoiding the rush of the water 
into Oreeks, and riven have water all summer. In 
onr country we dig straight ditofass, whiob produoe 
overflows dnriog spring freshets, that inorease each 
year aa the lowlands are opened up for cultivation. 
I can remember rises at Cairo, 111., with high-water 
marks of 46, 47, 52 feet, and this year 54 feet from 
low-water mark, a steady inorease each flood year. 

When you think of making ievees in the years to 
oome, t doubt if the States or Government combined 
can build levees of sufflcient bright to protect the 
Southern States, igjlthout bankrupting the States and 
the Government; and with the best of levees there 
is a eontinual danger of breaking some of them. 

LoOkport, N. Y. C. R. Woodwabu. 

Tlw WindtoM Moddhr Afstn 

To tim Editor of the SciBNTinc Ambbioan: 

While the question of amateur interferenoe on the 
Atfamtio eoast is under discussion in your correspondence 
octumns, I feel that it might not be amiss for me to 
add What information I can as to the situation on the 


AtoMeur stations ate as ptontiful in the nrii^bor- 
hood of San Francisco Bay as anywhere in the country, 
and I cannot but fieri that tits conditions here sn a 
thh exaaaiple of what is to be met in any part of tiie 


I had the 100 ^ fortune to be listei^ in at the time 
of tWh separate distress messages from vessels here. 
On the first oooaskm, the steamer “Beaver” had rammed 
the Nerwegiaa tramp “Brija” end barely suooaeded in 
neCi^ her eraW hefWa she sank. The “Beaver” 
bsMtftoto htoOy fluinatod, eolOtot the qaptoin frit 
it pMflsttt to can tor aid. At the first S.O.8., nearly 
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Hi^li Spend Through the Ion FtoUs 

To the Editor of the ScuxuTirw Amsssicak : 

The editorial upon this Mubject la your number for 
July 6th, with Its conclusion that high speeds will 
probably be maintained In the future, raised a line 
of thought In my mind which I have not seen hereto- 
fore discussed. The iceberg which was fatal to the 
"Titanic" was, I believe, dlacovered by her lookout 
about SO seconds before she struck It. The “TlUnic" 
was traraUng at a speed of 22 knots, and the berg 
was, therefore, originally seen at a distance of 1,100 
feet. 

Let US first assume, what Is approximately the fact, 
that the radius at curvature of a vessel's track, when 
her rudder Is turned, is the same at all reasonable 
Btieeds. Then If the rudder of the "Titanic’’ had been 
Inatantaneoualy turned, it would have made no differ- 
ence at what speed she was going, ohe would have fol- 
lowed predsely the same course, altiiough the amount 
of damage Inflicted would naturally have differed some- 
what with the speed of collision. If at less speed the 
radlQR of curvature were somewhat larger than at 
high, which la really the case, the berg could have been 
more surely avoided at the higher speed. 

The point Iriilcb I wish to raise, however. Is that 
the rudder conld not possibly have been instantaneously 
turned. Aftor the lookout first glimpsed the berg 
through the darknere, it took him an appreciable time, 
let us say S seconds, to make up his mind that it really 
was a berg, and to shout to the ofllcer on the bridge 
To attract the officer’s attention, for him to receive the 
Information, and to step to the engineer’s signal, re- 
quired lot ns say 5 more seconds. To call the engineer’s 
attention, and to transmit the signal to change the 
conrae of the ship required, let us say 5 seconds. To 
turn the lever and shift the rudder by the required 
amount required, let us say. B more seconds ; 20 seconds 
in all. out of the possible 90. Some of these estimates 
may be too large, and aomc too small, but the total 
ao seconds cannot be very far out of the way. The 
ship, therefore, had 10 seconds left, after the rudder 
was completely turned. In which to change her course. 

If now she had been going at half speed the berg 
would atlU have been righted at 1,100 feet distance, 
hot It would have taken the ahip 00 eecouds to reach It, 
and the vessel would have bad 40 aeconds In which to 
make the turn to avoid it. When she first began to 
turn she would then have been twice as far from the 
berg, and since for small am the deviation, l—oon, 
varies aa the eqnnto of the arc, bad ahe followed the 
same ndlna at curvature, at the end of the 1,100 feet 
she would have been four times farther from her orig- 
inal courae than If abe had gone at full speed. Even If 
the radius of curvature of her course were twice as 
great, ahe would atill have been twice as tor from her 
original oourae. This would certainly have saved the 
ship- 

Mr. tamay’a point that the higher the speed the 
leas the danger, beeauae the ablp would the aooner be 
ttirough the danger tone, does not appear tenable to 
the writer. Aa aniUed to fog there la undonbtedly an 
dlement of truth in It, beeauae one of the dangera Of 
jhg la that ^ being run down by other tost boata l%e 
Wtiger you atay in a foggy region the more boats will 
iiiraM year tciek. A alow boat should get thrau^ a 
fo| Jaat ha qiriekly aa she can. With lee this la hW; 
tka «MHi htiffia the apeed of the Ice compand to that 
Of >e ridjO la to amall as to be practically nagUglUe. 

gaaff oohatihr It merely as so many lalimda. All 
the daa^ depMda on the ship herarif. Oonaaquently, 
ttia riemcBt of tin» doea not enter at all, only distance. 
Wholber ahe la but one boor or ten hotua In the loe la 


equally dangerous, provided her course Is the same 

In conclusion, 1 would like to add that while the 
large boat Is undoubtedly more economical to run, 
more stable, more luxurious, mid in some restiects safer 
than the small one, yet when It Is a question of either 
fog or Ice, the smaller one has the distinct advantage 
that while the obstacle Is vlsllile from Imtb ships at 
the same distance, the smaller one cun in the same 
time, even If going at the same siieed, change her course 
through a greater amount to avoid It, and kt, therefore. 
In this rwpect the safer of the two A smaller boat 
could undoubtedly have avoided this particular berg 
William H. PioKBBiNO. 

Harvard Astronomical station, Mandevllle, Jamaica, 
W. I. 

The €raee of the Quimby Accident 

To the Editor of the Scixntikic Ambbioan 

You will recall that In the .July 20th Issue you iiuIh 
M fltied my account of the Qulmhy accident. Underneath 
It you gave the substance of a conversation with Miss 
Qnlmby’s ueriuinlc. 

In spite of the general misunderstanding on this 
Qulmhy accident, I believe there was never anything 
clearer. Let me furulsli you some further evidence. 

When I went in the boat to examine the wreck of 
Miss Qolmhy’s machine I asked rapt Chase, acting 
chief signal officer of the United States Army, if he 
would accompany me, as he had been sent by the Gov- 
ernment to pick up whatever be could at the aviation 
meet. He did so. As we were rowed out to the wreck 
he asked me whether I noticed that the machine bad 
turned to the left and that Miss Qutmby and Mr. Wil- 
lard were not only thrown oul, but to the right I said 
that I jgid noticed this Mind you, all of this occurred 
before we had seen the wrecked monoplane In other 
words, we bad both agreetl that the machine turned 
to the left Just as it plunged downward. 

When we reached the wreck 1 scrambled on top of it, 
and the first thing I saw was the rudder wire caught 
over the lower end of the warping lever. The mechanic 
had come out In another boat, and he, too, climbed onto 
the wreck I pointed out the caught wire to him, and 
be held up his finger, and said, bow did I know 
that the wire was caught In the air? He went on 
further to say that he lielleved It had been caught after 
the machine struck the water or on tlie way down. I 
replied that of course that (iuestion could never be 
settled, but Ihe fact Uutt it was so caught proved defect- 
ive design He then. In the presence of m.xself, ('.apt. 
Chase, and Mr Thorndike, who rowed Capt Chase 
and myself out in his little tssit. unhooked the wire 
from the lower end of the wan'lng lever. 

1 cannot see how he could be so short-sighted as to 
say that be did not do this, or that the warping lever 
was not caught 

In my own defense I have written to Capt Chase and 
Mr. Thorndike and asked them to give me an affidavit 
stating tbat the wire was caught as I indicated. I 
Inclose copies of the affidavits. 

If you examine iny sketch, you will see that by the 
wire catching as Indicated the rudder would be thrown 
to the left and the monoplane turned towanl the left as 
it pluuged downward. Does It not seem that it is 
something more than mere colncidenL<e that both Capt 
Chase and myself agreed before we knew anything 
about this caught control that the aeroplane turned to 
the left'? 

1 have plenty of evidence to prove tbat the wire 
was caught as I say, and It seems to me that the cir- 
cumstantial evidence gom to prove that it was caught 
in the air. However, there Is one thing that la certain, 
and that Is tbat the machine should not have been con- 
structed BO tbat the wire could have become caught 
under any clrcumatances whatever 

lu justice to myself I would much appreciate It U 
you will publish this affidavit of Mr. Thorndike's with 
the etatemento which I have made lu this letter regard- 
ing the fact that Capt. Chase and myself both agreed 
the monoplane turned to the left before we knew any- 
thing atwut the controls being caught 

The idea of Willard Jumping out or falling out Is 
all nonsense. As the tall of the machine went up and 
to the right he was thrf)wn out twenty-five or thirty- 
five feet as a hundred witnesses will testify. The tact 
that he went much further than Miss Qutmby Is, of 
course, easily explained when one realizes tbat he sat 
nearer the tall than she did, and because* he weut so 
tor It gave the Idea that he JumiHHL Assuming ho bad 
wantril to Jump from a monoplHne moving seventy 
mitos an hour, he could not have Jumped twenty-five 
NM. With the wind resistance against bis body It 
vroulfl have been uliout all he could do to flop over the. 
idllB of the machine, hot as It was he was thrown tor 
up and out, while Misa Qutmby went below him. 

Nawton Highlands, Mass. Kaiu.e L. Gvinotom. 

(The affidavits of Mr. Thorndike and Capt. Chase, 
refiscred to by Mr. Ovington, have been received. They 
agree with his account. Lack of space prevents our 
puhHshing them. — E ditob.] 





What is a Hydroplane? 


The Evolution of a New Type of Craft 

By Joseph B. Baker 


A typ« of hydroplane without 
a aharp forefoot, and planing. 

T HK ntUilnment of Hpued tu water craft 
l)wn u fiiNCliiHlliiK problem ever since man began 
to venture ui>on the water. The oared vwsels of the 
nncleut tnarltluM' i>eopleH, propelled b.v n)aii.v galle.v- 
slavea lulairUig at baiikM of oars, the triremee In whtoli 
the aea hattlea of the (Ireeke and Kouihiih were fought, 
the aiwedy oar and will ahlps of the Norse Vikings, the 
war canoes of the Aiuerlcan Indians, were all pushed 
hard niwii occasion, to get the utmost possible Mjs.>ed 
But these craft one and all were creatures of limita- 
tion; the boat, man’s water-going Invention, could not 
ho|ie reall.v to command the sea until steam Ijecame 
available for marine propulsion, replacing human mus- 
cle and the capricious aid of the wind by a mt'Chanicul 
jtower which could be Increased indefinitely 
The uppllcntloii of steam oitcuod up a new era ; Inil 
though vessel speeds were greatly Increased, the ability 
to eat up the miles on the water as the railroad train 
does on land was by no means attained M might Ih> 
thought that the siieed of an engine-driven vi^ssel 
Would be merel,<i a matter of motive isiwer— that In 
order to Increase the speed one must simply pul in a 
larger, more powerful engine. But such Is not the case, 
as the designers of steam craft In the first few decades 
followlUK Ilobert Kulton's great demonstration soiui 
found out So fur from the Bi>eed of the vessel Itelng 
proportional to the engine power, or In nnything like 
that ratio, 11 was found that above a isTtutn sis*ed— 
deiwndltig on the design of the bull — It did little gissl 
to tnereuse the iiower The work of the engine, deliv- 
ered tbrougli side wheels, stern-wlie«’l or prois»ller, was 
expended In urging the muss lUrougli the water on 
which It fioated The ordinary boat is a structure 
which sluks till It has displaced a weight of water 
equal to Its own weight, and In all liouts this means 
that the Immersetl surface presents a cousldernble re- 
sistance to the forward urging of the wheels or pro- 
I>eller Shaping the surface to give the easiest possible 
jiassage tlirougli the water, bv rcfliioments of inarlue 
urclilteetnre liased on the study of stream linos, fluid fric- 
tion and the friction of the supporting fluid on the sur- 
faces of the Immersed imrt of the hull, reduces this re 



Klg 1 — Diagram iadlcatlog roughly bow the power requlnxl 
to drive a boat rlami with the apeed. dun to wave-making of 
Immoraod surface Mg 2 —Diagram showing the upward 
thrust due to motion of piano at an angle with the rerristlng 
medium Fig 3 — Slngte-atep and two-step hydroplanes. 

tarda lion. But witli the easiest sliding bull that could be 
built to give the required dlsplacemeut consistent with 
seaworthiness, there Is an inevitable limit to the lu- 
crease of siieed with increase of flower— a limit beyond 
which it does not fiay to put in a larger cngluc simply 
iR'cause at most a trllilDg Increase of sfieod Is obtained 
thereby. Any attempts to exceed this “critical speed” 
result In an abnormally heavy and bulky motive power 
and corresfiondtngly great weight of fuel required to 
lie carried and space alloted to fuel, a condition Inlmtcal 
to cargo carrying capacity and sometimes also to sea- 
worthiness. and permissible only In war vessels and 
racing tionts, where high speed at any cost Is the ruling 
(MDsideratloa. 

The Introduction of gas engines as motive power, 
giving rise to that remarkable product of the past fif- 
teen years, the motor boat, helped the speed problem 
wonderfully b.v enabling a much larger power to be 
realised from a given weight and space of material in 
the engine and In the fuel carried (gasoline). Motor 
laiafs have set an entirely new siaudanl of marine 
Hfieeds through the use of an engine which Is of small 
weight and size compared to the steam engine with 


A type ef hydroplane with n 
■harp forafeot, and planing. 


Its boiler and coal, and which allows the bull to be 
designed with finer lines. But notwithstanding the ex- 
tension of the speed possibilities thus gained, the fluid 
resistance of the hull as an Immersed surface largely 
remains to limit the speeds attainable. In brief: As 
long as the craft presents a conalderable Immertwd suiv 
face it must be driven through the water, and, there- 
fore, encounters a reslatance which rises very rapidly 
with the speed. Without dwelling on technlcalltlea 
we may note in passing that the fluid resistance to a 
boat’s motion Is made up of two parts, via, surface 
friction and wave-making. As shown roughly In the 
annexed diagram (Fig. 1), whereas the surface fric- 
tion (the lower ordinates) Increases as the square of 
the speed, the power consumed In wave-making In- 
creases very much more rapidly, that Is, at an In- 
creasingly rapid rate of increase. This wave-making 
resistance is due to the displacement of water by the 
moving boat 

But if one can avoid driving the craft through the 
water at all? If wo can drive it over the water we can 
largely reduce the displacement resistance, which cuts 
such a figure in an Immemed boat, and at the same 
time very considerably reduce the skin friction, mak- 
ing our curve of fsiwer consumption apfiroxlmate curve 
A with short ordinates, since the Immersed surface Is 
much reduced. Then we shall be utilising the principle 
which keeiM a well-thrown “skipping-stone” flying for 
a long distance over the water, Just as the aeroplane 
iitlllseH the principle which keefia a kite aloft. 

The very cousdouBness of a need leads to 11s supply. 
The step from the ordinary iHiat to the hydroplane 
has been taken In response to the need of higher speed 
on the water. Just as the step from the balloon to the 
aeroplane was taken In resiionse to man’s need of con- 
trol and speed In the air. Both of these improvements 
have come from abandoning the supporting quitllty of 
mere volume displacement, and utilising the support- 
ing quality due tu resistance to a plane driven at high 
speed. The hydroplane has a bottom structure which, 
though heavier than its displaced water, yet etays on 
the surface like a sklpplng-stou^ by constantly moving 
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m Wtter, the Miiwlue is a haener'thu-alr struc- 
ture which stays w Uke a kite by eoBtlsuaUy moving 
flghlast the air. The hydnyHane la upheld because Its 
veloQlty develops a suffident upward thrust of the 
vnttw over which It U passing, Just as the aeroplane 
W u^eld because tte velocity develops a sufficient up- 
ward thrust of the air through which It la passing. 

The hydroplane Is a vessel designed for two features 
of perfomance ; 1. To rise out of the water when 
driven, owing to a very strong upward thrust on its 
httU and a light total weight which the upper thrust 
eaa Uft 2. To offer the a ln l n iu m frlctton resistance at 
ipead. Tbtm features, in a emft having 
a powerful gasoline engine and manned 
by a competent crew, result In high speed. 

The hydroplane Is driven faster than an 
ovdlndty b^, by an engine of given horse- 
power, because it Is lifted up on top of 
<he water and kept there; the power of 
the propeller exerted to drive the craft 
ahead also develops an upward thrust 
on tbs hull by reason of the plane bottom 
of the bull Let us look more eloeely at 
this matter of upward thrust. Consider a 
heavy plank or plane, driven through the 
water In a direction making a slight angle 
with Itself. The total reaiatance to the 
direction of motion may be resolved Into 
components, one parallel to the plane and 
one normal to It. The former Involvea 
the akin friction; It la the Utter which 
involves the levitating action of the pUne. 

Let A., Fig. 2. repreaent the pUne, and if j 
this normal component which we may re- 
solve Into two componenta Oa, a hori-^, 

MUbal drag tending to retard the motion 
of the plane, and Oy, a vertical lift on j 
the pUne. If now the speed of the pUue 
• Is high enough In proportion to Its weight. I 
that is, if this component Oy Is great 
enough to lift the weight of the pUne, 
the latter will rise. The dUgram shows j 
that In order to obtain an advantage from 
the use of such a pUue fixed on the bot- 
tom of a veoael, the benefit of the lift due | 
to the plane must outweigh the drag and 
friction of the same— the Utter diminish- 
lug, of course, as the craft rises on ac- j 
count of the diminution of Immersed sur- 
face. It U all a matter of the ratio of | 
the power of the craft to its weight The 
Idea Itself Is not new ; pUue boats 
equipped with powerful steam engines had 

been built before the present hydroplanes, — 

but until the gasoline engine with Its 
high weight effldeucy was applied to 
motor boat propulsion, the weUffit of the 
power plant and of the hull required to 
contain the same was too great for tlie 
lifting force.* With the gasoline engine, 

Itself of light weight for large imwer and 
callable of Installation In a light bull Imv- 
Ing a bottom designed with one or more 
planes, the lifting energy was able to 
force the structure up out of the water; 
and the charuoteiistic high speed of this 
craft at once resulted, owing to the reduc- 
tion of wave-making and surface frlctton. 

If Is Instructive to trace the perform- 
ance of the hydroplane. Its position with 
regord to the water as the speed Is in- 
creased from aero to the maximum of 
which the vessel Is capable. Take the 
simplest construction, the so-called mono- 
pUne (upper sketch, Klg. 8). At rest, 
this craft Hosts In the water like any 
other boat, being supported by Its static | 
buoyancy. When the engine la started, I 
the resistance of the plane bottom causes L 
the bow to rise; but ordinary buoyancy 
is still the ruling factor, and the stem 
sinks until tile additional Immersion of 
the after part dlaplacea enough volume of 
water to support the boat. As the speed 
Increases, the further rising of the bow 
moves the center tit upward thtjut back, 
until It reaches almoet to the center of 
gravity of the craft At tbia stage of 
the ityMA, since the point of $y0oit is 
very near the center of grkvity, the boat 
Is ready to pivot vartleally, so to speak, 
upon this paint; and with fartiur Increase 
.of speed the boa,t« powerfnUy nplMld by 
the vertical component of tiw flt^d pt«s- 

‘litaii^ly fifty years ago Itr. Barnet, a ticrsy- 
oiafi. eoaestved tbs Idea of dHvlag vwiselfi over 
tie mm Ifiitead of tttMugb it and triM bit 
p^CM la mo Brttlab iLdmiMty esiWHttdatil mm *•« 
M dt Toeuar : but It feUtd bOMusa of the 
tMoe ratW of power to wslsbt 


sure on Its bottom, drops Ita bow, but raises Its storn, 
till Its bottom rests on the surface of the water at a 
small angle therewith, and with very little dlaplacp- 
ment of water compared with that in the iiosltlDii of 
the boat when at rest The main factor Is no longer 
static buoyancy, but tbe new lifting force due to the 
speed of tbe boat. This Is the planing position , the 
power of the engine is showing a speed which could 
never be attained In an ordinary boat with a displace- 
ment hull. If tbe speed Is atlll further Increased, tbe 
bow may be sharply depressed, causing tbe craft to 
dive headlong. The hydroplane may be built with 



A hydroplane at low speed, not planing. 
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“Baby Reliance.’* • new type for M12. Built in May. 



2a-foot “Dixie Ir.,’’ with a speed of 4S.78 miles p 


n single plane or “step" or it may have two or more 
steps, as shown In Fig 8. These .ire over-water hydro- 
planes. A tyiie In which the upward thrust Is given 
by totally Immersed planes has been successfully dem 
onstrated by Mr. I’eter (’ooper Hewitt In this eonntry 
and by Hlguor Knrlco Forlanlnl uliroud. It is to Hie 
over-water bydroplune thal we owe the phenomeiiHl 
advance in boat speeds In recent years Tli(> 81 miles 
IHtr hour of the “Vlngt et un” ten years ago, a speed 
unheard of up to that time, has to-day lieeii mure 
than doubled, the “lilxle IV," the fastest bout In the 
world, making 4U miles Attention to deUilI, refine- 
ment of design and the cutting down of 
w'elght enntiles this Americau-bullt craft 
of WK) hopse-power to beat foreign boats 
having over SOO horse-power The same 
speed qualities are shown in smaller boats 
of this tyiie also; a craft new this year 
and only 20 feet long has shown a sijeed 
of ;iK nilles per hour 
The average of five runs In a H|>eed trial 
of the 20-toot “Dixie, Jr," hydroplane, 
over a course one mile long in Newark 
Day, June 21st. showed a speed of 48 1>‘< 
miles per hour, the In-st performance be- 
ing 1 minute 221/5 seconds for the run 
north, which figures out 48.7H miles isji 
hour It Is safe to say that this sjieed Is 
as fast as any 20-footer hns ever traveled. 
This boat la owned by Mr Harry Payne 
Whitney. Next year ina.t show us SO 
miles i>er hour In u 40-fool lion I The use 
of the (>overumout tanks at Washington, 
I). C., for testing out hirge-slze models 
has been of great asslstiinee In develoii- 
Ing the lines of these vessels This year 
will see our Hrltlsh cousins here again — 
llieir challenge has been received — to try 
to win back the llarmswortti trophy; and 
there may be other foreign boats in the 
contest. Will some scientific American 
prove equal to the task of defending It? 


The Value of Radium 

T UERE are no very exact slallsllcs of 
radium available, but according to tbe 
1 'lilted Slates Heologieal Survey the whole 
quantity In the world Is probably not over 
two or three ounces, und its Milne, like 
that of the big diamonds of the world. Is 
purely nominal. It is worth whatever the 
lamsesHors can get for It The head of 
the English corporation producing radium 
claims that It is worth approximately 
$1(K),0(K),(KX) a iiound A year ago this 
same iiersou hod estimated the value of 
radium at one third more However, a 
little variation of $50,000,000 Is not 
thought to matter where there Is no aie 
preclabh- fraction of a pound of the 
precious stiiff In sight. Tlie fact that has 
more than anything else to do with fixing 
the price is the existence of several ra- 
dium banks In the world where tubes eon- 
talulng a raleroseoplc s|a?ck of radium arc 
rented out to doctors at sumelhlug like 
g.'iO u day While It Is known to lie of 
some value in treat lug lupus, whleh Is a 
form of tnlareiilosls attacking the tis- 
sues, usually of Hie face, there Is little 
else known about Its medical value It 
has been ehitmed on several occasions that 
radium was vuhiahle In the treatment of 
cancer, but experiments have not proved 
this to be an absolute fact 
A short time ago II was reported that 
tlie Austrian government had purchased 
the only two mines under private owner- 
ship producing the ores from which ra- 
dium Is made, and thereby gained a mon- 
opoly in Its manufacture This report, 
however, turned out innccurate It Is true 
that the Austrian mines and the Aus- 
trian government heretofore liave sup- 
plied the Inilk of (he radium salts existing 
In the world, but at the present time 
radium is being manufactured tii three 
other countries, the I’ulted States In- 
cluded Sweden Is producing rnillum 
from kolm, the Englisli are getting It from 
mines In Wales, while we get It from west- 
ern Clolorado, wliere there Is a large de- 
IHisit of radium-producing ore, These de- 
posits produce also iiranliun and vana- 
dium, the latter being used for making 
some of the high-grade steel alloys. While 
the mining pays In vanadium alone, tbe 
ore produces a certalu per cent of radium. 
Ten tons of It procure only between twen- 
ty and thirty milligrammes of radium 
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The Flight of Projectiles 

The Actual Positions of a Shell from Gun to Target 

Hy Rear-Admiral N. C. Twining, U. S, N., Chief of the Bureau of Ordnance 


t uxIh of u projwtihi in >» at all timen 

^ uptiHibly (angont t<i tli« trajpotory.” Sketch No. 1 
BbowH the (xiKitiouti which a projectile takei* in the dif- 
ferent parth of itH trajectory. 

A larifc nureber of peraong believe, however, Uiat the 
axis of a projectile in flight remaing parallel to ita direc- 
tion when finnl Theee pereong believe the iKiaiUuiia of 
the jirojectile to be ag shown in gkolch No. 2. 

it will Ixi Miifficient for llui pregent to state that thaae 
pergoiig (of whom there are a gurprigingly large number) 
are wholl.v in error, and that a projectile in flight oannot 
pofiaibly take the poHilions shown in sketch No. 2. 


\ 



Sketch Na 1.— Showe actual poaition of 
projectile during flight from gun to target. 

The digciiggion an to whether sketch No. 1 or sketch 
No. 2 IS correct has continued for many years, and 
hag long been considered a moot question It has 
frequently been staled that authorities differ on this 
question This is not quite true, for it will lie found 
on investigation that all “authorities” are of the same 
opinion. Then' is absolutely no doubt that the believers 
ill skelcli No ] are correct, and that thost' who lieliove 
in sketch No 2 iin> in error. 

It is iiiiporlant to establish the corroctness of sketch 
No. 1, as many articles and criticisms have been wntten 
on the premise that sketoh No 2 I8 correct, and oon- 
seiiueiitly a great deal of mis-mformatiou has been 
placed in print, and a groat many incorn'ct deductions 
have Ixieii made. 

In investigating the flight of projectiles, ft is not 
aptiarenl why so mon.y have been led to believe that 
skoleh No. 2 is correct 1'liere is neither theory nor 



Sketch No. 2. False idea of poei- 
tioM of projectile during flight. 


fact to support sueh Iwlief it is stated that owing to 
Uie "gyroscopic principle," a projectile will i-emain 
parallel to its original direction The assumption is 
wholly incornx't, for altliough a rotating projectile is 
a gyrosoo}»5, tliere is no gyroscopic firineiple which 
allows a projectile to remain parallel to itself while it 
is being acted on b.v the force of the air resistance 

When a rolaliiig projectile is flrod from a gun, the 
air resistance is at firsi, hea<l on, acting in a line through 
the center of gravity of tlie projectile This force 
merely retards the projectile. 

Rcfon'iice to sketch No. 1 shows that the direction of 
the atr resist ance is continually changing. At first 
It is heiwi on and downward, latw it is horizontal; 
and at the end of flight tie air resistance is upward. 
The change of din'ction of the air resistance in the 
first part of the trajectory, may bo taken as approxi- 
mately 'ii' degree in a thousand fisit. 

After the projectile has traveled a short distance in 



a small overturning 


Bketch No. .'k— Air resistance ri'presented by 
agalnat projectile during flight. were m 


would tend to overturn the projeetile; but as the prt>- 
jeotile is rotating, the overturning moment- causes the 


projectile to begin to precesa about a line pnasing through 
the oenter of gravity of the projectile and parallel to 
the direotkui of the forae F’. This lino is sensibly the 
dlreotion of the trajectory. 


The force F' strikes oiulw the posat of the projeotile, 
and if the projeotile has ri^tiJuuid rotation, it wtil 
start preoeeeing to the right. The projeotile bdutvei 
quite liko a top that haa not' gone to sleep. The top 
is rotating, while its axit ia preoosaing or wabbling. 
There is this differenoe, hosrover, that the top makae 
a number of complete prooo e a i on s , while the projeotile 
ntakos only partial ones, as vrill be explained. It muet 
be undamtood that owing to the high speed of rotation 
of the projeotile (4/100 to 20,000 Nvolntioas per minute, 
or even greater), and tiie rtiativeiy small overturning 
moment of the air resistaaoe, the time aeoeeaary to 
iu»ke a aomplete preoeaaioo woold probably be one or 
mora aeoonda, depending on the projeotile, ita speed of 
rotation, and the overturning moment. If the over- 
turning moment deoroascs, Uw speed of the preoeeaions 
deoreaaee. 

Before the projectile baa finished more than a part 
of a complete preoeasion, it has traveled several hun^ 
dred feet, and the direction of the air retistanoe has 
again changed to F*. striidng the projeotile slightly far- 
ther under the point. The first precession is arrested 
before more than a part of a preceMion has been oom- 
pluted, and another precession starts about the new 
direction of the air redstanoe, the point of the pro- 
jectile again bearing off to the right (as viewed from 
the rear). As the direction of the air resistance obanges 
again and again, new preoeadons are started before 
previous ones are more than partly oompleted. The 
point of the projectiie, (berefore, dosenboa a aeries of 
cusps, the horizontal traoes of which are praotioally 
cycloids, appearing somewhat as shown in sketch No. 4. 
The point of the projectile for right-handed twist re- 
mains for the moat part to the right of the vsrtioal 
plane of the trajectory. 

The overturning moment (whioh depends on the air 
resistance and the lever arm) is balanoed in a sense by 
the spood of the preoeasion. With a given speed of 
rotation of a projeotile, it the overturning moment de- 
creases, the precessions become of greater period. As 
the changes in direction of the air redstance are relar 
lively small, and as new preoostions are started with 
every considerable change of direotion, it follows that 
the amplitude of the preoesdons is small, and the axis 
of the projectile never diverges more than a few degrees 
from the trajectory 

As the projeotile reaches the latter part of its tra- 
jectory lU speed of rotation diminishes but slightly, 
while the overturning moment falls off very groatly, 
due to the large reduotion in the air redstanoe. The 
preoesdons in this part of the flight are, tbereforo, 
slower, and <if greater amplitude. This is indioated 
in sketch No. 4. 

In addition to the overturning moment oaused by 
the redstanoe of the air, there mw also friotionai forces 
which oppose the rotation of the projeotile. These 
forces act at right angdes to the head-on redstanoe, 
and the effect over the whole projeotile may be ropre- 
Bcnted by a force at each end of the projeotile acting in 
oppodte directions, as shown in sketch No. 3. These 
forces are the equivalent of a force /-Jf*, acting through 
the oenter of gravity, and a ooupie trading to deprosa 
the axis of the projeotile toward the trajectory. 

As soon as the axis of the projeotile becomes tangent 
to the trajectory, the friotion foroes disappear, as the 
friction then becomes synunetrioal about the 
The force /-/ moves tiie iwojeotile bodily sidewise, 
and is one of the dements causing drift. The friotion 
couple asdsts in keeping the axis of the projeotile tan- 
gent to the trajectory. 

This friction forae is quite like the friotion acting 
on the peg of a top. The axis of the top is finally brought 
into line with the direction the force of gravilg by 
the friotion on the peg acting at ri|dit angles to the 
force of gravity. 

There is absolutely no proof, theoratioal or otherwise, 
that a projeotile in flight will remain pandlel to its direo- 
tioii when fired, whik the theory of gyibsoopes shows 
plainly that the direction of the axis of the projeotile 
must depress continually to meet the «A««gi«^g diraotiOB 
of the air resistanoe. 

In addition to the theory, the fotiowiag 
show oondudvdy that the axis of tbs projeotile k at all 
times sendbly tangent to the tntjeotaeg: 

(а) Cardboard impaot. . 

(б) Pbotographa 

(c) Reports of obeurvsn. 

(d) Reproduotion of motions with bir etinwto and 
model projectile. 

(f ) Fraetration of »tmor. 


(p) Bqtiuwtira of drift. 

(k) Higb-aiigle fire. 

Gatdhattd Impaet 

It is evidrat that if a projeetUe in ffight Ut a 
target whiob offered praotioally no rasktaase, juti- 
jeetik would pass throngh the target srlthout hi^ 4e- 
fleeted, and would make in the target a bple intBealtitig 
the positian of the projeotik in flight. 

In Ootober, 1000, at the Navid Frovkig Ground, ItuUan 
Head, Md., firing took plaoe with an Sdnoh gun at a eerd- 
boaid aoreen, the range being 7.fl00 yards. The aagk'of 
ekvatian of the gun waa about 0 degroes, 30 ttiittitias, 
and the angle at 
fall 18 dsgraea, 45 
miaatee. RefeN 
enoe to aketeh No. 

5 will' show that 
if the ^eotik 
had rsmained per- 
alkl to ik original 
direotion, an ob- 
long hole would 
have been made 
in the oardboatd 
about 15.35 seo- 
onds in length. 

The hole actually 
made in the oard- 
board was ptaotio- 

ally droular, hav- 

ing a diameter of 
idwut 8.23 seo- SketchNo. 4.-l>atiiof pttiatef pro- 
onda. Thk avi- j«tUc^ ehowa on b o r ta o wtal pUne 
dense is ooneluaive 

that the axis of the projeotik must have been praotkally 
tangent to its trsjeotory. 

Phoiegr a pfc a . 

During the target praotioe of the Atlantia fleet in the 
spring of 1912, aotual photographs wore taken of latgo- 
oaliber projeotiles in flight. The photographs weM 
taken after tho projeotiles had traveled about 10,000 
yards. In all of these photographs the projeotUca are 
sera traveling point down, with their axes piaetieaily in 
the tiajectories. Measurementa showed t^t the axes 
of the projectiles at thk range diverged less than 2 de- 
grees from the tangents to thrar trajeetories. 

Reports of Obserreta. 

Many observers at target praotioe, and at other flr^ 
ings, have reported seeing projeotUes in flj|ri>t strilriiig 
with their points following the trajectories. In no in- 
stance has any report been received of a projeotile falling 



ffbiteh Na 8.~Miowiiig hy hapoct of pro- 
jsctlle OB card, artnal poaitlea daring fllglit 


point np, as in sketoh No. 2, Observers of mortar firing 
have that the axis of the projMtile. both in the 

aaowding braaoh and in the desorading branch, frilows 
the trajectory. 

(To ho oontiausd.) 



lAtashberg tiumel, whioh has been driv«rSrolgh 
oa the right bank of the Khoae.^ 
win florto hq outlet fnan the Wi opV.n ♦.JSS 
to the Mrthkwd, k pcaotioaUy oompleted. The 
oorIm a d«lttbte<itnM)k wllnMltd and k Ma*d . 

It^ length. umA: is riigh% om • 


(/) Retardation at veloaity in flight 



Suggestions for the Workshop 

Ingenious Eicpedients of Resourceful Mechanics 


Av Hirnffriffn -fiolM 

% WWImi Gt«tfiag«r 

I T in oftou s 41tteHlt auittir to bon ■tnUgbt dowel- 
iilii tiolw la two ittww of wood, wtaldi are to lit to- 
getiier miUftWlr and tlfhtly. The foUowlag deecription 
of a fMf for ttie tmrpaae ahonld be readUy uaderatood : 
tt k toade from a jdeoe of oak beard, with two aide 


Gw for beriat holea. 

ptooea acrewed ao aa to form a aoeket In which the 
work flta and la held aquarely. A namber of different 
atae bolea are bored Into the oak piece, ao Riat blta of 
different alaea can be need, for lante or amall dowel- 
plna. Mark the work with a pencil where the holea 
an to be bored, pnt the gage orer the work, and put the 
bit In the holea of the dealnd alie- Be aure to get 
the bit on the pencil mark, then bore the hole. If the 
gage happena to lit a little looaely. It can eaally be made 
tight by wedging tt with amall wooden wedgea. 

Vbaiadnt Snim of Tdophone Wireg 
Mr B. Ih Meek 

A WIRE), aqwelaUy one with a long apan, la aome- 
'^tlmea a tiolay propoaltlon when it la attached to the 
clapboards of a honae. Bvery time the wind blowa a 
Uttle harder than nsnal there la auoh a moaning and 
groaning that aleep la well-nigh Impoaalble. The wire 
aeenw to make a noiae on the principle of the old-fhab- 
loned agnawker boya uaed to make out of a tin can 
with a atout thread fattened to the bottom of It Pull- 
ing the thread would produce a nendtah noiae. And 
every time the wind would make the wire give a pull 
on the houae. It would aound like that old tin can. In 
my caae, Uie telephone wlree were the offeudera. 



Noiae redooer tot telephone wlree. 


The next time a lineman was In the neighborhood I 
got him to give me about a foot of slack on each line. 
Two very stiff coll springs and two palro of porcelain 
luaulatora tbmi did the work. Bach wire waa wrapped 
around two of the Inaulatore In the regular way and 
then a spring was Inaartod between the two, as may 
be seen In the dlagnug. The other wire waa handled 
In the same manner. The spring wu atlff enough to 
draw the wire up to nearly Its oenal tautneae, and yet 
It waa elastic ftlough to take up all the Jerks and 
unnnMil pulls that forinerly made so much noise. 
nveryb()dy slept much better on blustery nlgbto after 
tbla. Of coarse the nmln tjttng is to get a atlfl enough 
spring ao that the wind will not pall It out. 

A amv Wnadi 
fir a. C. IMaaar 

Q uits tregnent^ tt bacomaa neceasary to have a 
pipe wnswbt eaiMielany tar bmaa tnbtaig. that will 
not Mtt tha araih and yet at the aaaie time will per- 
Bdt ojir ptioff anAdsal fbrse to produce the reqnlred 
ttittgatt the tptdag. 

m i gSpM oae of the dhaapast, ettagpleet. and yet 
4, 1*9* dMiaiMa of two 

Vi >#4, imi 4 m x x « 




rhatttigahoatdfeet 
Id to the wood erUb 
ttttfane of the wood 




on the aide oppoelte the strap aide of the lever. Thu 
loose end of the strap should have holee punched at 
intervals of one Inch or ao to make It adjustable to 
the work with the atnd the opposite aide of the bar. 
The strap abould be turned down over the end of the 
lever, then up and around the work and back along the 
top of the lover and around the opposite end, where It 
Ir fastened to the atnd on the under aide The object 
of throedng the strap around the end of the lever 
rather than to fasten It at the end In to luHure a maxi- 
mum amount of pull on the strap with a minimum 
strain where it la fantened to the atud. Uae tbla de- 
vice like any other pltte wrench. To release the wrench 
for another pull, simply pull It away from the pliie far 
enou^ to allow It to loosen Its grip and begin for the 
new pull by simply repeatiiig the first operation. The 
end of the strap must not be taken from the stud after 
tt Is adjusted until the operation of turning the pipe 
Is completed. 

With the use of this wrench, an even strain is placed 
upon the tubing on its entire surface without any |)oh- 
slble danger of marring or crushing is. 

With a few trials the work can be done as quickly 
as with an open pipe wrench. 

The writer has employed this idea In many different 
^vays, and finds it most helpful. When a fountain pen 



Pipe wrench for poilahad brssa 


cap “sticks" take a Uttle stick and a piece of dampene<l 
cord and In a moment it Is loose. 

A few years ago the writer bad occasion to unscrew 
the first Joint of a 2-tnch pipe in a tubular well In order 
to find the end of a broken wooden rod Inside As no 
large pipe wrench was at band one was made as here 
descrllied from a 4-foot piece of oak scantling ntiil u 
strip of 1/10 X 2-lncb hoop Iroti purloined from « 
\inegar barrel. After setting the wrench two strong 
men pulled on the 4-foot lever with all their strength 
to start the pipe. 


Center-line Gage 

By Henry Klotx 

T he accompanying sketch shows a bandy little tool 
which for want of a better name I call a center- 
line gage. It Is very useful on many jobs, and Is easily 
made as follows : A piece of Iron or steel about % inch 
thick and 1 Inch wide Is drilled and tapped to receive 
three screws as shown In drawing The point of the 
center screw can be hardened so as to wear l>etter. 
but this la not essential, as it can easily be sharpened 
when dull and replaced in position 
When It is desired to mark a center line on a piece 
of wood or metal, place the gage over It and bring 



▲ esBter-line gi«A 


the sides of the end screws so they will ttress against 
the sides of the object to be centered. Then by prees- 
Ing OB tHe gage and running it up and down the desired 
js seeured. I have found this little tool much 
mote eoBfenlent and accurate than the regular scratch 
mie finr wutoriag. 


UMerewiiig Nifties from Pipe Fittings 
By G. H. Ander 

W HILK doing some pli>B fitting tho other da.v, the 
writer needed some close nipples and was obliged 
to take apart and use old ones, stuck tu tees and 
elltows, because there were no others to be had just 




Device for nnserewlng nipples. 


then. It was impossible to get the old nipples loose 
with a wrench or In a vise without spoiling the thread, 
BO a plis?-cap of the same size us the nipple was pro- 
cur^. This cap was cut in two with a hacksaw. The 
two halves were placed on the nipple, after first huv 
lug filed them flat on the sides, In order to prevent 
them from turning around in the vise, while unscrewing 
the nipple. This method proved to be very successful. 
The nipples came out wlUiout any Injury whatsoever. 

Enlarging a Bore With an 
Auger 

By F. H. Jackson 
'T'HE following kink should prove 

' useful for plumbers or gas-fit- 
ters When boring a hole through 
a jwst for a pipe, the auger ran 
into a knot, throwing it a little 
out of line, so that the pipe when 
run through the hole would not. 
screw mt« the fitting The trouble 
waa overoome by fitting a small 
circular piece of wood of same 
diameter as hole, on the spur of a 
larger auger which made a guide, 
and the hole was easily enlarged Enlarging a bore, 
to a suitable size 

Shop Notes 

Cnttlefish Paper.— Some years ago my attention was 
called by n professional friend, a dentist, to a paiier 
which Is sold by the dental siipiily bousi's under the 
name of “cuttleflab paiier," and which Is used by den- 
tlsta to iKilish gold fillings, it being for this imrpose cut 
Into narrow strips, passed hotween the teeth, and pulled 
back and forth over the filling The abrasive material 
on this paper (which comes lii sheets alsiut the size 
of ordinary sandpaper) is of such a degree of fineness, 
that It Is dlflicult to tell whh-h side of the paper la 
coated. The paiier, which Is apimreiitly praclleally un- 
known except to dentists, has other very valuable appli- 
cations. It Is an Ideal material for the rapid honing 
of raaors and of surgical and otlier Instruments requir- 
ing a fine edge. Its cutting qualities are so rapid that a 
iwcket-knlfe blade of ordinary degree of sharpness can, 
by giving It fifteen or twenty diagonal strokes on a 
piece of the cuttlefish paiier, laid flat, ami followed by 
a alight stropping on a leather strop or shoe top, be 
brought, in the space of a couple of iiilmites, to such a 
degree of aharpuoss tliat It will remove the hair from 
the back of the hand or arm as though It were a razor 
In fine condition In honing razors, especially those 
that have a rounded edge and iieeil honing hudly. It will 
liroduce results In one or two minutes that would re- 
quire a half hour or more ou a stom< hone For this 
purpose the iiaisir Is drawn over a level wooden hlocl;, 
and turned over the ends and tacked or clamped In 
place; the razor la then laid |s>rf»“ctl.v flat, and given 
diagonal strokes in Iwth directions, drawing away from 
the edge. Ten to twenty strokes In each direction will 
usnally be sufficient A moderate amount of stropping 
will remove the slight feather edgt- sometimes produced, 
and leave the razor In fine cuiidltlon for shaving So 
ftur as I know, the luper Is ohtaluuhle only through 
dental supply houses —Clavve L Woolley. 




Inventions New and Interesting 


Simple Patent Law ; Patent Office News ; Notes on Trademarks 


Automatic Control for Aeroplanes 

A n aeroplane malntaina a conatant level In the atr 
by uiaintalnine a conatant speed throuah the ntr 
If the air la In motion, the matter la complicated by 
the fact that the winds never move with constant 
velocity The atoadlcst of winds Is Interrupted now 
and then by a lull, and sometimes a wind Is made up 
of a succession of putts. An aeroplane when moving in 
a variable wind, particularly when moving lu the 
direction of the wind, must hob up or down, depending 
on Its velocity with respect to that of the wind. Under 
these conditions It finds the same difficulty of keep- 
ing Its etpjlllbrlum that one exr)erleuooB when trying 
to walk on a shaking platform, such as found In our 
amusement parks, (’ondltloiis would be the wime were 
the machine flying In quiet nlr, while Its engine was 
retarding and accelerating Irregularly. The only cure 
fur its staggering conrse lu fickle winds la to comiien- 
sate for the retarding and accelerating of the wind 
by accelerating and retarding the engine to a corre- 
Bpoudlng degree 

As a rule, aviators deiH'ud on hearing and touch to 
determine their st>eetl through flie air. Hut the beat 
of pilots often find It dlfilcult and impossible to ac- 
count for variations of speed ex])erlenced during a 
flight The balance of an aeroplane Is so delicate that 
even In still air, it often swerves from unsusrtccted 
causes, ('apt KtdvO of the French army states thtil 
more than four fifths of all aeroplane accidents are due 
to loss or excess of speed, and he lielleves that It la 
essential to good flying that the pilot of an aeroplane 
be provided with an instrument which will show the 
speed of bis machine over the nlr. He devised a simple 
instrupieut of this sort, which is shown in Fig 2. 

It oonslsta of an alumlninm plate A with a dial sec- 
tor on which Is a prominent red reference mark 
■buwit at B. The Indicator needle U Is secnived in a 
block pivoted at D Rlalng vertically from this block 
is a rod, on the upt)or end of which is a hollow sphere 
Ej a bob E below the block serves us a counterbalance, 
while a spring U may be adjusted to hold the sphere E 
lu vertical iv)sltlon, and the pointer 0 on the mark B 
when the aeroplane is truvollug at a certain pre-detor- 
minod si>eed. As the instrument moves through the 
air lu the direction of the arrow, the wind pressure 
on the sphere E causes the latter to swing on Its axis 
D, and depress the iwliiter C, when the stased exceeds 
that for which the Instrument has been adjusted. On 
the other band, If the sjieed decreases, the siirlng O 
cauaes the pointer to rise above the mark H. This 
Instrument is very sensitive and provides the idiot of 
the aeroplane with an accurate gage of his sis'ed 
The extreme sensitiveness of the apparatus has given 
the hint to Capt. W. I. OUambers of the United States 
Navy to employ a sitecd Indicator of this general char- 
acter for the automatic control of the elevating rudder 
of the aeroplane Uupt. Chambers’ Instrument is shown 
in Fig. 1, wlilch Is ijurtly broaeu away to show luferloi 
details. Like Capt. FtOvU’s siieed Indicator, It is pro- 
vided with u dial sector H, and a pointer V, connected 
to a sphere fi, which projects In the path of the wind 
At each side of the safety mark B are arms J bearing 
contact buttons with which the pointer V Is adapted 
to come Into contact when the speed of the aeroplane 
exceeds or falls below the safety limit. The electric 
circuit is thus closed to elevate or depress the horl 
zontal rudder of the aeropiune The arms may quickly 
bt adjusted by the pilot while in flight to suit any 
condition 

Mounted on the rod which lienrs the sphere E Is the 
crosahead, from which arc suMiM>tided upon a pair of 
very flexible spring bands /. weights K, that are adjust- 
able on stems. The spring O pulls the rod on which 
the sphere Is mounted and Its tension Is regulated by 
means of the screw L. A variety of adjustments are 
thus provided . first, the sphere B; second, the spring O; 
third, the cjosshend B; fourth, the springs i ; and fifth, 
the weights K Thus amide flexibility Is assured for 
the power and the sensitiveness of the pressure sphere 
and for the power and the sensitiveness of the acceler- 
ating action of the weights E, which operate above 
the axis i). 

In a separate compartment of the Instrument there 
la an electric lamp Af, in front of which Is a slotted 
cylinder N, which may be turned so as to allow the 
light t/o pass through the slot and illuminate the dial 
aeetor. This Illumination may be made us bright or 
aa dim ae desired by reutlug the cyUnder. Above the 
Instrument a 2-lncb barometer O may be mounted, 
receiving Its light through a sUt as Indicated at P, 




small semi-circular reflector nltove Us face Thus we 
have, combined with a flexible nutomath* Htaldllxlng de- 
vice of light weight, an elTeotlve siiee<l indicatur, 
which Is always adjustable to suit the conditions of 
flight and Is always available for use In event of 
motor derangement 




A Pocket Smhdlal 
By Dr. Laooard KaeM dinMMCt 

A NOVBL form of sun-dial has recently been deVlaed 
by Mr. E', N. Isivegrove of London, Bngtand< Mdl 
only does this dial give the hour, but by it may be 
found the time of sunrise and sunset in any part at 
the country, also the sun’s declination and the date 
of its entry into any conatellation of the Zodiac. l%te 
sun-dial consists of a sheet of cardboard in the upper 
end of which a piece la cut out, so that It may be bent 
up to form a gnomon. When the shadow cast by the 
gnomon falls on a shadow line drawn on the cardboard, 
the time is determined by the position of a bead on a 
plummet line. The plummet Hue is adjustable lu a slot 
to allow for variations in the declination of the sun 
at different dates throughout the year. The dial may 
be laid out as follows; 

Draw first a shadow line near the upper edge of the 
cardboard, and near the middle of the cardboard draw 
the line AB parallel to the shadow line. Draw a line 
at right anglee to AB, InterseoUitg it at O. Kxtend this 
line to intersect the line AD at the polut E, the line 
AD forming an angle with the line AB equal to the 
latitude in which the sun-dial Is to be used. For 
instance, in New York, which is at latitude 40 degrees, 
the Une AD would form an angle of 40 degrees with the 
Une AB. Through the point E draw the Une PCf at 
right angles to AB, and the Unos AF and AO forming 
angles of 2.3^ degrees with the Hue AD. With B as 
the center, describe the semi-circle FDG. Divide the 
arc into six equal parte and drop penteudlculars to the 
line FO. From the point F as the center with a radius 
equal to AF, draw the arc Af, and from the point H 
as the center with a radius equal to HA, draw 
the arc Ah and so on. Upon these arcs are drawn the 
hour lines, which are obtained in the following way; 
From U as a center with a radius equal to AO, draw 
the semi-circle AWN ; divide this curve along the Cir- 
cumference Into twelve equal parts, and from the 
points of division thus found, drop perpendiculars to 
the line AB. The hour lines may then be numbered 
us shown in the drawing. Mark the line Af with the 
eodlacal sign of Capricomus, and the line Ah with the 
signs of Aquarius and Sagittarius, the Une A} with the 
signs of Pisces and Scorpio, and so on with the rest of 
the arcs. The sodlacal signs may be found In any 
almanac. 

The dale line may now be laid ont An arc is drawn 
at O. This Is calibrated lu degrees of a circle. Then 
referring to an almanac for the declination of the 
sun at different times of the year, the Une FO may be 
graduated to show the various positions of the sun 
for different months. For Instance, the sun’s digiltna- 
tlon on the first of August is 18 degrees north, and on 
the last of August Is 8 degrees and 41 minutes north. 
By extending lines from A through the corresimiiding 
degrees in the arc O, the points where they intersect 
the line FO will mark the month of August on the date 
line. This space may then be sub-dlvlded Into thirty- 
one parts If desired to Indicate the different days of 
the month. After the date Une has l»een laid out, a 
slit is cut in the cardboard along the line FO. The 
gnomon Is also laid out along the shadow line. The 
Hues oft, bo, and cd are cut through, leaving the Une 
aa uncut. On this Une as a hinge, the tab of paper is 
bent up. A thread la now passed through the sUt FO, 
and upon it a bead is fitted. A knot on the thread 
keeps it from slipping through the slit The lower end 
of the thread Is weighted with a small piece of metal. 
The sun-dial may then be need as follows; 

If the observation is to be made on July 15th, the 
thread Is mqjed In the sUt to the corresponding posi- 
tion on the date line, and then is stretched across the 
12 o’clock point and the bead Is moved up to cover this 
iwlnt Then the dial is held In the sun so that the 
shadow cast by the gnomon falls along the shadow line 
The bead will swing down along the arc AI, and will 
come to rest over the hour of the day at which the 
observation la taken. When the plummet line hanvi 
parallel to the Une CM the bead wUl denote the hours 
of sunset and sunrise fdr that particular day. By 
stretching the plummet Une across the point A. the 
declination of the sun for that particular date may be 
determined on the arc O. As in ,.11 sun-dials, allow- 
ance must be made tor Oreenwlch time. The dlffelnmos 
of lon^tnde must be allowed for at the rate of four 
minutes for every degree, subtracting from tuiKdial 
time to the east and adding to It the west For iBr 
stanee, when It 10 live o’clock on the seve&iy-fAfth 
merldlaB, from which time lu the eastern Seettigp <1^ 
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Xi A(»tM ia ,tKk9% tl|« «»ifc4Ma M «m 4 in tbe phnun “A ftway package “TabMOo" waa refuaed regUtration aa a a patent. No. l,()33,2‘,iy, for an inflatable 

Ow •• *Wff Otoa tea PM t toe laatidioiia talk.’’ The Patent Office mark for a aauoe on the ground that it ia a tire which coinprohendH two w'parato tubea 

^ Kew Tofk, whlali la lOh the aeveetp* ImU dmt the word "Puaay,” aa uaed in' geographical term, Tabasco being the name combined to form tim tire. The two 

tfonrtAt UMWlfllas. : the phraoe, waa merely a descriptive term of a State in Mexioo. “French” was re- separate tubes are iiniWH to form a tire 

’ ^ ^ ^ ^ —« adjeotire qualifying “package”— and jeoted as a trade-mark for paint. On the body and arc so arranged and united that 

■ mW alMMBirk M • BOWBSSS Alitt ngjatetibn was accordingly refuaed. other band, "Cdtio” has been registered ae each separate tube will form a separate 

By W« X. W««dw«nl The word “Spearmint,” being a deaerip- a trado-mark for tea. The word “Celtic” oompartmont, and portions of the combined 

ownWMi,Mu,k]riivwae«. i tlaa word, waa refused registration as a lias reference to a race, of which the Irish tubes will form a third compartmuiit. 

rFjpifa cearaga businui man Koi only thi trade-mark tor Wriyley’s Spearmint chew- are only one branoh. It is not applied to Making the^Kettle Shut Off the Heat.— 
L * Mgtwi nofum tif iht value of a trado- iag fum, but the representation of a spear any partioular country or section of the Knud Valdemar Rotzov of Malmo, Sweden, 
mark. Be dost not realite that it ie very was oonoidered registrable. globe. has patented, No. 1,031,874, a device for 

gftsn Ihe eonneeting link between the pro- Varioua applicants have sought registra- The map of the United States has been oontrolling the heat by the sloain from the 
duotr and the ultimate eoneumer; that it Oon for trade-marks which, while they refused registration aa a trade-mark for liquid being boiled. In doing this he pro- 

0 eymM of good teOl, a tangible aeeel with •» meaningless to English-speaking peo- sugar. “American lAdy" was refused vidos a cooking apparatus with a heating 

0 delermitM^ money value; that it muel ple, are really descriptive terms taken registration on the ground that the word producing medium m the form of gas and a 

6« chosen ond applied not in a haphazard from foreign languages. Such words are “American" ia geographical. When a valvo for regulating thi' supply of gas. The 

way but teith a due regard for ite peyehologi- not regiatrable, for the Patent Office geographical term, applied to merchandise, heat causes liquid to boil and the steam 
oal affect upon the publie. Bor does he makes no distinction between languages, is used m a fanciful or arbitrary sense - fr„m the liquid iKung boiled by lU oonden- 
» reaUee the importance of complying wUk The phrase “Lalt de Violettes,” meaning that is, when it convoys no dwwption m nation, operates upon tile regulator for 
the etatutory reguiremente which eecure to the nench “Milk of Violets,” was rejected regatd to the origin of the merchandise— oontnillmg the supply of gas. 

Aim a property right in a trade-mark com- as a mark for perfumer}'. “Elegancia,” it may bo registered as a valid trade-mark. ^ Co,e for ElasUc Tires — WU- 

poroMe with the property right that an the Spanish equivalent of the English “Dublin" is a valid trade-mark for soap, ham Barbour of Glasgow, Switland,’ makes 
inemUor aeguuee by taking out a patent. word “Elegant," was rejected as a mark although the soap is made in America. In elastic or rosiliont body as a filler for 
The following ie thef/th of a eeriee of tor perfumery. A descriptive word in a the oaoe concerning this mark it was shown oyghion tires and the hke which com- 
ortielas, «ri«s» by a man who ie at once language as lltUe known as Esperanto that it is the practice of soap manufaciur- member or body formed 

0 trade-mark, an advertinng, and a buei- is. noverthelesa, unregistrable. “Saniga" ers to call their products “Limerick,” the depilated hides of animals in a 

tisss aapsrt, o man who has a firet hand means "Sanitary" in Esperanto, and it “Seotoh,” “Irish." oto., and that the buy- „ondition and an outer member in- 

knoudedge of the value of trade-marke and baa been aooordlngly refuaed registration ing publie is aware of the fanciful iiso of closing said inner member and of water- 
cf the eorreet methods of trade-mark exploita- on the ground of being a desoriptive these names and is not doceived thereby p^of material so it will conserve the moist- 
tion. The eeriee, which will be eventuaUy term. “Vienna,” applied to bread, is consid- member, the depilated 

publiehed in book form, wiU induds die- In eonaidering the question of deaorip- ered valid. No one expects bread made tension. Patent 


outturn, written in business English, of marks, the difference between deaorip- m Vienna to be sold i 


No. 1,0,31,671 has been issued to Mr Bar- 


the Federal trade-mark law, analyeee of the tlon and suggestion should not be over- quently no one is deceived by this fanciful invention. 

ngutramanto for regidration, the eUments of looked. Buggeativeness is a highly dosii^ use of the word. w— n........... 

0 good trade-mark, and trade-mark pro- fble quality in a trade-mark, and many “Gibraltar” is registered as a trade- nAvir. fnr h.i.iia. 

teetion. — Editor.] excellent and legally valid marks are sug- mark for belting. It is true that Gibraltar j . i**i» u . < a olatlng 

geative. The name “Hydegrade,” a regis- is a geographical name, but its suggestive- *" ***, j * j*** Tu 

▲MlyataofthalUqttlrMseiitafar tered tnuie-mark, applied to a weU- ness inregard to belting conveys the mental mtroduc^ in the House of 

Begiotration.— V. known falwio, is suggestive of high quality, picture of strength, rather than the idea of h^*’*T***” 1 '^ w ' *“^borir.ing the 

l<)batm«wl/rempami«.^s0«wad.istt.) but it is not descriptive. It is a coined origin. Seareinry of War to construct and test 

Many applicants for trada-mork regia- word, oomposed of the elements "Hyde” The student of trade-mark oonditions, ranspo^ or 

tratioa seem to think that the mere mis- (name of owner) and “Grade.” Another having learned how rigorously the Patent ° ^ ^ ' /* 

speUing of a desoriptive word, or some example of on exoellont suggestive mark is Office interprets the section of the law ^'^*’** ,* H a** « n” f 

fanciful device in lettering, will remove “Rubdry” applied to towela. applying to the registration of geographical iKa 

the word from the desoriptive olaas. This Pictorial marks are often highly suggen- Uirms, will {lerhaps be puzzled by the num- ” .. ^ 

is a belief that has no basis in foot; for tive without being descriptive. The Baker her of trade-marto of this class which seem . y t erwise ap- 

no matter how a word is spelled or let- Chooolate girl, depicted in the act of serv- to be valkl and well-estabbshod. propna 

tend, it ia desoriptive if it conveys infois ing a oup of ooeoa, suggests daintineHs, The explanation of tliat is that many ^ George Wntinghouae Turbine. — In 

mation of a descriptive character. taste, beverage, quickness in serving, and geographical names, which could not have I»l®nt No. 1,031,767, George Wcsting- 

For iwiJMinA , the word "Bestok" was refreshment. been protected o6 origine os trade-marks, lionBo of Pittsburgh, stiows a re-entrant 

rejeoted as a miaspeUing of “Beat Stock;” The word “Ideal,” uaed in connection have acquired a secondary meaning by turbine which has a biadcri rotor element 

“Unadd” aa a tniMpaillng of "Unexoelled;” with a fountain pen, is oonsidered fanciful, long and exclusive use by a particular fluid discharging device which is 

“Kid Nee Kure” as a miaspelliiig of “Kid- and not descriptive. It would seem that manufacturer. Such marks fall within the movable toward and from the rotor and a 
ney Cura;” and “Pittsbmgb Pump,” a very fine distinotion is made here, as this protection of the common law. the turbine stator is arranged to 

printed with hyphens between the letters word is aa ordinary desoriptive word, com- Home of these common-law marks aro movement of the fluid disohaige 

— P-I-T-T-8-B-U-R-Q-H P-U-M-P — was monly uaed to express a state of perfection, registered under the ton years’ clause, device toward the rotor. In the same issue 
refused registration as being both deaorip- aa in the expreasion “An ideal day.” It Among well-known geographical trade- Mr. Wostinghoime patents. No. 1,031,759, 
tlve and geographical. may be aaid, on the other hand, that noth- marks may bo mentioned “Bristol” ap- “■ vehicle supporting device in which pneu- 

The oourts have held that the word Ing ever reaohea an ideal condition, and, plied to llsbing-rods; ’’Kalamazoo” ap- ““■•'•u cylinders are pivotally suptmrted in 
“Klaatio ” used to designate drawers hav- in that aenae, the mark may be considered plied to stoves; "Manhattan,” the name of connecting yokes and are interposed be- 
ing an elastic seam, la desoriptive, but fanciful. a brand of shirts; and ’’Elgin,” “Walt- “f the vehicle 

the —■"««« word is used in a fanciful eenee Oeographioal name*, like deecriptive ham” and “Illinois,” the names of watches, terming stress transmitting devices. 


and ia valid as a trade-mark when applied terms, are the oommon property of all who 
to sectional bookcases. use the language. No one manufacturer 

A manufacturer of hooks and eyes ap- can appropriate such a term for his own 
plied for registration of the phrase “Ruitf exnlusive use as a trade-mark unless ho 
Never!” aa a trade-mark. Regiatration uses it in an arbitrary or fanciful sense, 
was itf used, as the mark waa held to be The only exceptions to this principle are to 


a brand of shirts; and ’’Elgin,” “Walt- ''f vehicle 

ham” end “Illinois,” the names of watches, ^urniing stress transmitting devices. 

(To bo continued.) Veraatlllty of Women Inventors.- Women 

have not only patented oeuking utensils 
Notes for Inventors and other household appliances, but many 

A Coat and Suspended Trouaers.— Pat- inventions along other lines have been 
ent No. 1,031,719 to G. A. Kura of Zones- reoords show that 

ville and H. C. Shonting of roluinbus. ().. ‘•’ey •’“ve sssiurod patents for cultivator 


descriptive, indicating that the hooka and be found in the case of manufacturers who digolosee a coat with trouser logs supported attaohmonts, lialmg presses, dump wagons, 
eyes would never rust. have adopted geographical terms w their from within the coat, and straps which ore vehicle brakes, barrel taps, window frame 

Arbitrary numbers are obviously regie- trade-marks and have used them so long, detachaliiy secured to the upper ends of oohadar clocks and electric 


treble as trade-marks, but the applicant without opposition or protest, that they the trousers logs. 

must be prepared to estoUish Us eon- have aoquired a oommon Uw right to their OH Pointings by Nitrogen 

tention that the numbera are reaUy arbi- exoluaive use. Gas.— In patent No. 1,031,727 Karl Muss- 


clocks, watch inakiTs calipers, numerous 
educational appliances, heating apparatus, 
gas making apparatus, electro medical 


trary and meaningleM. In oertain trades. Among the geographical marks rejected Munich Germany, has a means horseshoes, motors and wind 

numbers are used to designate grades of by the Patent Office are the following: proaerving oil’ paintings, provides a cos- " 

a product common to the trade, and, in “Yale.” appUed to hosiery; “Glover- . painting having a gJnae plate to 

that ease, the grade numbera are deaorip- dale,” for owned and ye^tables; painting which casing is air- 

tlve by oommon usage. A jdow manu- “Red River Special, ea a mark for agn- supplies a charge of nitrogen gas 

thoturar appUed for registration of the cultural implements; and “Aurora” on ^ithia the cosing 

symbols “A No. 1,” “No. 1” end “AX shoes-the name "Aurora” being applied . uraalve Bowl that Pares Veaetable. 

No. 1" M toadffwsrka for plows. It was to loealities in at least twenty States of the !L 


mills, plumbing devices, railway appli- 
ances, tlieatneal aptiaratus and in numer- 
ous other mechanical fluids. 

Legal Notes 

Recent Adjudicated Patents. — Out of 

nine adjudicated patents reported in the 


nT 1" ea tmd««iarka for plows. It waa to loealities in at least twenty SUtes of the f®'®' reported in the 

won examina^ttat these aym- Union. -Tffis vegeteblo p^ler patented to He^ Patent OJfice Gascilo of July 9th, 1912, 

bSr«e^ by many plow maken to It would seem in the light of common- f ^ ’ held void. In the other eight 

dedgahto g^f Sdtolw were, there- setme, that in the last-named case (that of * h«wl-hke receptacle oases, two patente were hold valid and in- 

teeTordinary draorip^ trade, terms. "Aurora”) the ruling of the Patent Office “ rotniM upon a vert^ axis and fringed and in five oases no infringement 

SSstS^^JS. ^ 1. on a very n«^ bari, indeed. The 

The pndiibition against' tradeenarka word “Aurora” has no geographical sig- “hradlng surface which when revived or ^ Interference Proceeding.— 

deaeriptivw of the eharaoter or quaUty of nifioanoe to the average person. It oaUs romovr^ho'^ldii^here^m^ ^ mterforenoe ease of Hummers v. 

the produet appUas *ith to up a mental image of the dawn. If this ^ remove the skin tnerefrom. involving priority of invention of a 

trade>4iiarks deeoriptlve of the n« n tol TW case, and some others like it, aro oonsid- Storing and Launching Lifeboats.— A door arrangement for tlump oars, in which 
or paokage. A flour manufacturer put up ered valid precedents, every appUoant for number of lifeboats are nested one in the the doors at the bottom of the oar roll open 
Us prodwBt in barrels of a diattaorive trade-mark regiatration must be prepared ntber and oarri^ from the ends of swing- laterally of the car to discharge the load, 

efegwahter-^hlte and dark stavea aJtep- to submit his application to the stem davits by independent hoisting ropes the C’ourt of Api>eal.'i of the District of 

satiag. He applied for regiatration of a eritWam the Poat Office Directory, with wd Uwks so the lifeboat can be launched Columbia in reversing the decision of the 
mailt eondiatlilg of a pietorial reproaenia its catalogue of fifty thousand or more suooeasively from the same davits from Commissioner of Patents, and awarding 
thm of the etrtoed baneL TWa mffk (It binterastiag to observe that, in which they are suspended. The patent, judgment to Summers, said it was oon- 

’WfM «i dflsoriptivA nod lagiatra- a later ease, the Patent Offloe allowed the 1>033,480, was issued to Henry A. Bey- strained to believe with the Examiner of 

tUs tna nfneed* ragistmtkui of “Aurora" oa a trado-mark niour of Washington, D. C. Interferences and the Examiner in Chief 

PUladalpIda eoudy maauflaeUinr ap* ’for dlo, lard, syrup and honey.— Aspigren A Novel Pnenmatic Tire.— James P. Clare that Clark is not an independent, onginal 
VdM forraglltrattoa of the doid “Fuaiy,” A Oo., s« poriai 100 Qgdal OateUe, 684.) of Btratbam, New Hampshire, baa eeoured inventor of the subjeot-matter in question. 




BBCBNTLY PATBNTSD IffVINTlONS o» tfce «»t ot jvmtiMi by me^ ^ «- 
pomTM fMn nw mom wU or fino* or b •• 
Tbeiw! i-olumu «r« op«n to all pattntoe* Tb« mgni bubUmc, tltM of • grMtwr l•■cth An 
iinttoai are Inaerted by apwlal arranfaiMiit orjgUjally lotaoM. 

with the Inventorl. IHirM on ^ HAFKTY HBCHPTACL® — W. WiKElLMaH*, 

AdvertlalDi Kepartment of tb* %eim»nnc Brooklyn N Y Bottlof oontidB- 

Auaaioaif inrrrhnn«a« may i» 4e- 

Bowima. “*** toccptaole. ao aa to pwrant 

Bleetrlcal BOTieea. tamperod wltli by tm- 


provide an attacbnient bar- 
Kith member* connectloK the 
lamplny nionibem, which em- 
I portion of a telephone re- 


or Intereat Iv Parniors. 

INt'CBATon. J. DiTTBRSMnaa, V. O. 
Box 178, Cornwall, N. Y ThI* Incubator can 
be readily aBaeiiibled and dlaaaaenibled. and la 
arranyed to Inaure a uniform heatlnir of the 
In the hatchlny compartment, to provide 
a projMT circulation of air, to moUten the air, 
and to furnlah a aultablc running apaco or 
nuraery for the hatched chicka 

COW HTAIIMC .1. A MoMTOOMaay, Wal- 
ton. N Y . dcceaaed , Harriet 1 Montgomaqr, 

W II Montgouiery. and M. (' Uontgomery, 
admlnlatrator* TbU Invention provldea a 
stable where the utnioapherc Infoldlug the head 
and breathed by the oow la maintained aepar- 
ated from the atuioaphere Infolding the body 
of Che row* , provldea a flexible neck conflnlng 
partition to be placed to permit the animal 
aaaumlng varloua poaltloua atandlng or recuni 
bent ; provldea aanltary and loapectlon mean* 
and aultoble ventilation augmenting devtcea ^ 
for the bead canflnlng aectlon of the ateble. 




bubcxmc 

Sitnutt, P. O. ' 

tavaBtloa 4» ^ ' ' 

alaaala. and A 


SAFE DOOR.— (J Coog. care of Ur U H I 
KlUott, Laiona. Wl« The Inventor provldea 
Dean* especially adapted for aafea having dr- 
•ular (loora, for receiving exploalvea Introduced 
jetweeu the door and the tafe, and through 


fraiii the door, there to be exploded, or uther- 
wlie dlapoaed of 

OIUNU ATTACUMKNT KOU HTHEBT 
HPRINKLEH8 — U H CaubTuN and S Y OUb 
bay. Latnnla Htatlon, Covington, Ky Thl* 
Invention 1* an Improvement In the applica 
tlou of oil to the aurfacea of street* or road- 
ways. which la desirable as Is well known tor 
the laying of dust aa well as for the burden- 
lag of the road Uy the Improvement oil la 
aupplled at the aaim' time the surfai'e la 
aprlnkled with water 

BENCH — H A Wiigabun and C W. 
WuiKbsu. Eddvvllle, Neb The principal ob- 
ject of the InveoUoii la to provide a convertible 
Itench adapted to a larietv of uses, particu- 
lar!, v the needa of oateujMtby and cbiroprac 
tics, the conatruettou and arrangement being 
aucti that the parta are movable relatively one 
to the other, whereby the outfit Is eupable of 
manifold application. 

BA(1 IKlLnEU — li. A DxKkMav. Maryland, 
Utaego Co , N Y Thla Improved form of bag 
holder la especially adapted for uae on <smnt- 
ers All object of tbe Invention Is to provide 
a bolder wbicli la adapted to contain a num- 
lier of pockets of varying sixes whereby bags 
of varying capacities way be beld In con- 


thein outalde of the balldlnga. Thla Mmpla 
Ineipanalvc and perfectly aecure device la nor- 
mally maintained unlocked, but It may be auto- 
matically locked or placed In a receptive lock- 
ing condition by tbe lniH>rtlon therein of a 
full inllk bottle or other iiiercbandlae. The 
accompanying illuatratlon preaenta a vartleal 
section of tbe receptacle abowlug It locked 

■nWlwaro AOid Tatala. 

SOD TRIUMEK.-— N. MUbOaR, P. U Box U, 
La Fayette, Ore. Among the purpoaea of tbie 
Invention la to provide an Implement for uoe 
In landacepe gardening and particularly trim- 
ming lawn borders along concrete wnika or 
the like which will be more eflielent and car- 


the aold ataam ganamtor and couDoetad with 
tbe ateam compartment of tbe hollar and With 
the burner proper located In tbe abell adJucent 
tbe ateam generator, tbe burner proper being 
eomnectad with a aourea of oil loppiy. Th* 
ttlaatratton bsrawitb repraaanta a Mde alevt-, 
tlon of tbe eyatam, parta balag abown lUj 
aectlon. 

BTOVBPIPB BBTAINBB.— W. H. PuuaaUTB, 
Oraen River. Utah. Thla Improvoment pro- 
vldea a retainer to hold In oporattve po«lttoB< 
a stovepipe aectlon to prevant tho Mine fnai 
ablftlng In the atovtplpe hole la the floe s pro- 
vldea a mean! for preventlag the looaentng of 
the holding devices therefor; sad provides aa- 
cborage mesne to support other snd connset- 
lag ssetlons of the pipe. 


ORINDINO MArHINB.—a. W. HOAOUX, 
Garden Grove, Iowa The prlndpaJ object of 
thla Invention Is to provide a new and Im- 
proved grinding machine made np of parts 
which are ao arranged that tbe grinding wheel 



ia to ptoidda a dsvlco by gMaas «t whtoh twa 
engiaea which are appregehlag aach athsc aiay 
be waraod by msaM of sigaals to Indtcato SOtA 
apptoaeh, whoa those sagtaoa am appmaMs* 
band OB, or wbaa both are golBf Is tb* saam 
dlTMtloa. Fartbar, to piovlile BMaBa ««r Ml- 
oattag whatbar aa aaglaa is appreaoMag from 
aboad or fsom the rear. 

RAILWAY 8WI!rca.->A. CpCMMSUl. M Bill- 
iard Bt., Now Bedford, Uaaa la tb* pMsaat 
patent tho InvauUea ralatos to HBIway 
awltehas, and the object la the pfovtaioa at a 
Bwiteb Having a reck shaft axtoadlsig <o«gl- 
todinally of tbe mala traeka, xrlth two anas 




aacured to tka rock abaft, one of the aatna 
havlsg maona for optMttag tbe owtteb rati, 
and the other arm baring Bsaas by wtalofa It 
la adapted to be operated by an adjnatablo 
member oa a car. Tba aecompanytag Uluatea- 
ttoa pletnrea the laroaMos la a piaa rtaw. 


tala of operation than those usually employed, 

• and that, too, with a minimum expenditure of 
I power The adjuatninnt of the mold Itoard la 
■ Intondcd to accommodate operators of differ- 
’ ent height*, and this adjustment may be inada 

Independently of the adjustnienta of the cutter. 

• the hoard being adapted to awing on the pivot 
according to such adjuatnienta. The engrav- 
ing gives a clear expoWGon of the trimmer In 

f operative position 

HORK coupling AND CLAMP AtPLY- 
' ING IMPLEMENT -Wm TARggaanar. Ia 
J unto Colo Thl* patent. No. PPO.tUH, eon- 


BHICK PAVEMMNT— C. C PSTTit, Or 
ford, Ohio For tlic purpose of securing li 
locking of adjacent rows of brick* to pre 
displacement, ablftlng or sagging of a p 


UOHE COUn.INO AND CLAMP AFPLYIHO 



groove, both extending from one end of the 
brick to the other end tben-of, nnd the touguea 
of tbe bricks In ouc row flttlng Into grooves 
of adjacent Joint-breaking brick* In tbe next 
row, ao that each brick In each row la aua- 
talned Tbe eugravlog picture* ■ perapectlre 
view of the pavement 

FILM CAMBRA.— B. W HALxa. Ridgewood, 
N. J. The main object here 1* to allow not 
oDly pictures of different alee* to be taken on 
fba asffle roll of film at will, but to economisa 


sixes of nttlugs and makes of clampa, which 
are provided with two rings for voriont meaua. 
A spud for bolding the Httlugs with an ad- 
justable pin In gripping terminal, a alldoble 
frame provided with a thumb acrew tor a 
clamping device, make It applicable to asy 
place. 

Heating and Ltghtlns. 

BURNER --J <) Bsuokbank, Driftwood, 

I’a. Thl* Invention provide* a boraar for 
burning keroRenc, coal €>ll, petroleum, gaao- 
lioe or other liquid fuel, and la arranged to 
permit Of conveniently nnd quickly atartluff 
the burner, to prevent overflow of the liqald 
fuel In the burner nnd to prevent tbe atenpa 
of obnogloaa funivs or odor* Into the roam 
where ilM burner I* located. 

OIL/ burning ayBTEH.— f. j. Kagast, 

420 Peavlne Bt , Reno, Nevada For the psr- 
p<i«e of thla Invention, uae i* made of a txAlar 
connected arlth a source of water supply, sad 
with the steam generator arranged ia the 


eantDiNd MAonim mm mowirs maohuiu, 

BTC. 

rnngemant of parti being such that the devlee 
may also be need for grinding chlasla axei, 
and the like. The device Is also adapted to 
l>e held In such a position that It may Iw 
used ns In tbe ordinary grinding wheel, Tbe 
view ptetnres the device In use In grinding 
a mowing msrbtno sickle. 

MACHING FOR BPLITTIMO AND RBHOT- 
ING 8TUMFB —A. 8 IIURVaa 8a., SSa fld Bt.. 

N. W., Wnahlngton, D F Ur. Hnntar'a lo- 
ventlon relates to devlcea tor apUttlag and 
, removing stumps snd trees, especially plna 
r atumpa, from which turpenttne la to be ex- 
tracted An object la to provide a devloC by 
means of which tbe roots of tba stump may 
be cut, the stump sawed and spilt, and the 
stump extracted 

BUTTON GRINDING MACHINE —W. llBt- 
xoo. » Prospect Bt, Garfield. N. J. This In- 
veorioa has for Its particular object the form- 
lug of perfect buttons from "saconda'' by 
mesna of a machine of simple construction con- 
taining relatively few parts, which la adapted 
to form buttons of different Shapoa end sixes. 

PUMP .— <1 G. MuNi*. Box 44*. Helper, 

I Utah Tbe Inventor provides a pump more 
I especially designed for taTlffaittoa and almllar 
work, and provided with one, two. or more 
pairs of cylinders to permit of pumping a 
latgie amount of water In a comparallvaly 
abort Umo. and without requlrlnff much mottve 
powor for aetnatlng tba pomp. 

■ BXCAVATOB— N. A. Lmci, 1 Madiaoa 
Are., Room flOflO, New York, N. Y. The em- 
ployment of thla Invention Is particularly de- 
aigned for the construction of eanala and fW 
the maintenance of wmter«myb, by permlttlag 
tbe sane from being filled ar bopoded by aadl- * 
mentary deposit nr dibrla. Ah Ineidantal pm- * 
poM la to ecoDomlie In tbe cost of the opera- 
tion of constructing tba canal and of mAlfl- h 
totnlng tbe clearway of tbe RtrMm. 'N 


1 GASOLENE FILTBR.— F. Catcwoia, Pa- I 
goaa Springs. Colo The doTte* la tnteodad I 
more parilcularly tor uae. in eonaaetlon arlth i 
tbe gasolene Inlet of carbnrotora of goa on- < 
giaaa. Tbe lot enters provl4e a water chan- I 
bar below the gasolene chamber for reoeMng 
any water In the gaaoiene, and a filtettog dome < 
la arranged arannd the inoar and of the ffgao- i 
lane Inlet pipe. Below tba flltar dome It aa I 
ndjuateble guard which ragulatos fha oum- 
raunieatlng apace between the gaaolane gad i 
water chambers, and preTonta opinablng at I 
tea water on the filter. It U MmadaUy taf I 
aaa wftb notomoMlas. 

BaUwapa aM VlMlr Aaaiaaa i fias. 

signal INDICATINQ DRVtOB rGR lUIL- 
trAYS— *. Esnn, 13 Rna dab I 

Parta Biwaoe. This Iweasttoa Iwa itit Ua 
objact a aigaal iadhmttiis dartm fim teUwRjNI, 


PBHICLB WBBBL.— V. SAgPBT. Box US, 
South Bend. Wash. TUe Invantlan relntaa to 
an traprovemoBt In whaala, and parttaslarty 
to reelUent Wbeela, and bna fer nn objaet the 
conatrucUon and nirangemaat of Irapiwrad 
maana which will present a wheel atructura 
adapted to raaiUently give when tba whsal la 
lo use. 

WIND BHIUU) FOR AUTOMOBILBS.— W. 
A. PnAnaoR, Troy, Ohio. This Ibvastor pro- 
vides B shield havlBg hinge members, which 
are bald ytaldlngly tolattvely to each other by 
spriuga 10 that the members of tba wind shield 
may be dlapoaed In a phtrallty of poolttoiia 
relatively to each other, and bo aapportad 
relatively to the binge membera. 

AUTOUOBITdS DRITIMG OBAR I. Hwt- 

Toica, P. O. Box AM, Uneoln, Nab. The pur- 
pose bare Is to provide a direct driving con- 
nection between the motor and tba wbeoU, oo 
connected that there will be no Interference 
with the steering meebantsiB. and wberrin tho 
iHffarentlal connectloo of tbe whaeM la inda 
pendent of the axiaa 

VBUIULB WHBBL.--Jr. W. CAtffA, Ptetta, 
8. D An object here la to prortda a dartca 
to take tba pineo of a wheel provldad with a 
pneomatte tiro. This davlea baa oil Of tbe 
afivantogas of tba pneumatic qtra but ta not 
aa costly aa tbe latter. Fnithav, tea object 
la to provide a wheel having a eomblned aprtng 
and pneumatic action, which reanlte in a wheal 
baring admirable riding quoMtlee. 

Non.— Coptee of any of theee patanta wUI 
be twntehad by tea SowRWinc AMSaioan for 
't#D Midi* PiMMtB tllB tiMI 

putontae, title of the Invention, and data o< 
tela paper. 

Wa wtah to aoU attentloa to tbs (act teut 
bqj, are In a pdaltlM to rahder competent d*- 
Meat In ovary bMnte of pmeM or tWd<M 0 Mk 
Wdtk. Ow staff la eompooed of macbauilaaL 
elsctrteaJ and chemical oxperta, thofoaffbly 
tntnafi to propare and praoaeute nil patent 
appucstloiis, ImspacUve o( tee eompiaK natme 
of tea anhjact mattar Ibvoivad, or of tea ap^ 


fire are prapmad to reader opishma M to 
vnUdtty or InfriniRmwiit «( pateMt, dr wlte 
xoiOTfi <0 conjHcta oVMbg u fmdwmMk usfl 

Wa Mao have aaadriatMi tenraffhoiit tW 
Worid. who oaulst lo tee ptoaaeution of MMst 
and tMdemiarti op^lleatlona Sled la all cmM- 
tflas fePtem to tea Umtad •tttaa. 

UbfiraSQ)., 


eh data ; 

» r ffiMat. M 

WbahlbsM, IL fj. 







«k» tan'IMMI a( lwtlli« ito 
iKRMMi Ito air Mda «lw ahMd. TMt to tta 
M|f(M ft naiBMle ikMd that cm ha ha^ 

CtMSIQ} A. B. W. uiy9‘, WUch ia tlw 

lyaM of licat, flm wool or a cpoita 

o( aim Mrt dapMi BUod oaJjr wtui atrv 



(ft o( tiM ooMda abr 
A. Saa* alMtfa Aawa llwai bodHaa of Udicr 
o adjaeant bodMa of lower aeouwra- 



ooU aido of tha 


(iae71) X. L wfitaa: Tour fftvor ot 

Jatr M ia aonr d l ca w pa faUm ! It bna*! at ai> 
agalnae a atooo wall and doaa not toil ow wlur x 
coauoft dlBib wrar H. “Aa 
oftatua a atarat ftaatwy." Whr notr a ynitt 
Qin mH qm of pobHoifloii vfD mwwv 
tbat dwaaUeu, I wU taha M m a ■raat larar. 
roak * Waual'B 



r awMdied oO to tha anuatiiro ai It 
waa wauitad to eharaa tba batta ri ot or to ba 
nm aa * aaotor. A. Ttw raaaoa whr ao ala et fiB 
motor caooot ehaeto a atorofo battarr la that 
a> ia not a tanacator of au alaoiria ourraat. 


A awtor ia otiatt, aa rou know. oapaMa of batata 
uaad aa a dmaaw br appIriBC ataam or ottwr 
IMwar to It to tnro tha anuaUart. It ia than a 
draaaao and not a motor. All motota cam 
uaad bt thia war- 'Whothar rour motor a 
mar^ba^Ma^rJIataratiiiad hr an iy^ 

babOiw atatkm ia rour dtr. If feadhlt. ron mar 
then pmtMt a gaa or other an«lna tar it. or a*«n 
a aman draamo, wtatah mar bo dalran br roar 
aaotor and bo ao woond 90 to famlth iuat tha 
eumnt required br roar battarr. Than, too, 
thara ara wara of euHhig doim *0 oamnt hi tha 
oaipatMr of ytmt battarr. aad 



ca n be nwde a dmnmo br 
br drttdnt It- whh aatartfl potpr. A drMiiao| 



AN X7»WhSA«^ •TnANKi"; , ^ 

Km Own ZamOAt. By 7. aawwm 
lAiUwB, Bdltor o£ tha iooniimo Jmaa- 
am, mw Kork: DodA UiU * Go.. 
imA Mm, 6U X ; 186 pp. ; 40 illua- 
timclons. PrtM, fl p«t 
Tht obiaet of tbio woih U to ahow tbat 
darint tba pam; flftr roan of ptocraaa the 


Vtiopbw the apaad and luxurr Of oeoan trarti 
tbat ha baa nagleetad to make tba ooaaa bner 
ife. Tile moat atartUaa taattira 
ot the “ntaalc" waa tba fast 
I tbat aba waot to the bottom lo eaea aftar 
Both the ownere aad the pnbUe 
at larse beilered tbat the rreat ahip wae pne- 
tlcally viialtt|eble; yet in the brief apace of 
^o aad a half hoore after atrtldog, the 
'Titanic" eaafc in S.OOO fatbooie. The meet Im- 
portant leeeoa of the dimeter It not tba need 
more Ufeboet provlaioa or for more care- 
aarlcation, tbonah both are neceamir. 
BefOmie ebottld begin with the ship itaelf, 
wtaieta ebonld be eo oonatreetad tbat in the 
of each a eerlone eoUlaton ae that 
[of April 14th, a ihlp will 
1 adoat 

by arireleaa, can come to 
» aid and tranifar tbc paaaeagaaa. 

That anob ahlpa can be bnllt le elaarlr 
proved by the feet tbat the flret large ocean 
liner, tbe “Ormt aaetern," bnllt over batt a 
canfslly mfegnarded 
er rnnalag ever a enb- 
merged seek cic Uontaok Point, and recelviag 
■eriona damage to hw hnll than the 
’ abe came mfely to New York under 
her own eteam. It la the object of thla work 
to ahow tbat alace her day there hai been e 
■taady decline lo tbe art of nnalnkable eon- 
atmetloa, and the book la a plea for a return to 
the prlndplea of eobdtvteton tbet were em- 
" ' in that flue vemel. Thle te tbe lint 
Uim tbat a book bae been writtan apon tbie 
vital rabject of tbe mte conatmction of ablpe ; 
and the aignment for a reform la pnacnt 
eafa oonatmetloni 
of an mrUer day ie imeUtlble. The moat 
vital chapter li one entitled “Safety Uee lb 
SnbdivliioB," la which, by mcana of dlagnmi, 
the vartona protectlTe devices, each aa bntk- 
heada, watertight decki, and doable ektaa, are 
clearly explained. The chapter on the "Oreat 
Baatera” contalna a fnll description ot that 
epeob-maldag veaael, with drawiagi and phote- 
graphe showing bar eonitrnctlon, and her ap- 
pearance aa she lay at the foot of Canal Street, 
New York. It It aignlScant tbat tbe changes 
in ship eoaatr><etlaa aimsmted by the author 
an Identloal with tboee propoaed, both by the 
Senate lavecttgatlnt Commlttte aad by Lord 
Mersey of tbe Board of Trade Inveatlgatloo. 
In every chapter of tbe book will be foaod 
enewen to the bnndred-and-one qnestiooa 
which have been asked about this etopeodous 
tragedy; and tbe author amkes it perfectly 
plain jnat wby thla noble ship was lost, aad 
how the recurrence of such e dimeter may bo 


The half-tones and dnwlnga are admirably 
lecotod, tbe book Is ably written, and the 
Interest le eostalned throoghout Rendon ot 
the Scinirriric Amshican need no Introduc- 
tory to the author and to hie clear and In- 


an acknowledge eatborlty on marine and naval 
mattera and yet hla tnatment of technical 
aohjecte la asch as to appeal to laymen as well 
ae englneen. Ae an excellent example of bis 
readable and entertaining style, we need but 
point to the terles ot articlm on target 
praettee, which appeared In the Scrntrivic 
AmraicSM last fell, nnder the title of “The 
l.ng of a Landsman Aboard tbe Battleehip 
North Dakota.” 


Dftvid C. Preyer, A. M. Bootm: L. .. 
Fh«« A Co.. 1912. Lsrgft 12mo.; 824 
vp.; Sliiotnted with fuU-i)SC« pIstM in 
auogrsvura. Prioe, 82 not. 


he Royal Natkmal 
(Hilary, -ne OMthod foUowad in regard to tte 
R Mm r Modricta bm been to gtva tbe ItaUnn, 




The Srst volume coven with much 
tharoiMhiiem aU tbe teameDte, parte, and princi'- 
ptm at tbe gaooUiie motor— the media through 
wbtah R worim. the Iowa Of gaeea, tbe cyctai 
oanvWBkm of reeiprooMliig into rotary me 
tbe balanoiDg at eoglam. and the olUng and 
ing aystems. Bach Important part of the motor 
la treated to a aeparato chapter, with profuse dla- 
' let deoBription Motor testing, 
with the noMseary todloatan and apparatua. la 
alao gtven a full and waU-wrttten explanation, and 
tbe resulteat dtagrama are shown, demonstrattng 
out<of>phaae crank motion, pro-lgnltion. late 
' ' r eombnetion of Ignited charge. 
In nddltkm to photograpbio views of Sve modem 


Chilb and Hbs Pboflb or To-day. An 
Aooonnt of the Cuatoms, Charaoteris- 
tioe, Amuaements. Hiatory. and Advanoe- 
ment ot the Chileana, and the Develop- 
ment and Reeouroea of Their Coun"-- 
By Kevin 0. Winter. Boaton' L. 
Pmm & Co.. 1912. 8vo.; 411 pp.; illua- 
tn^. Prim, SS. 

Ohtte, tbe forumost maridoiB country of South 
America, weU repaye a thoughtful etudy aad foreee 
> optliniBtIc prophedea of a gnater future 
With aa extensive eeaooast Indented by splendid 
harbors, with mUd climate, broad, fertile valleys, 
fine graxtog grounds, and vast mineral wealth. It 
la pfaystcally favored beyond iu Mater nations 
The strain ot Araucantoa Mood gives to tbe na- 
tlooat cbaracter a tree, proud Indepandanee and 
a soldierly effldenoy that must eventually oom- 
srlth the natural reaouroes to place Cblle In a 
nsnriiwg podtion both ou land and sea. By 
map. lUuatration, and sympathetic yet keen- 
vtslonad description, Mr Winter plaom before ue 
a vivid ooDceptlon of Chile and her people, their 


God and DPMOciiAcrr, By Fruilc Crane. 
Chioago; Forbea & Co., 1012. 16mo.; 
72 pp. Price, 60 cents. 

Whatever else they may lack one may always 
And to Mr. Crane's Uttle prasehmente the vitality 
at optiffltom. He blmselt dednm the scope and 
the limitations of "Uod and Democracy” when 
be says It Is not a book of exhauMIve argument, 
but of poteted suggestion Tbe dlnertalion seeks 
to Mow. in a reverent manner, how tbe idea ot 
Domooraoy ie altcrtog our idea of Ood The mod- 
em oonoeptlon of Ood Is lem that ot the Universal 
Ruler, and more that ot the Univeraal Servant 
Service le tinted above rule, and service, the 
writer beUevee. te for tbe Aral time In bMory ec- 
qulrtng a proper appredatlon "Tbe greatest 
thing to the world le to eerve " 

Tm CoBONA Code Book. A CoUeotion 
of Choice Reoipea with an Expaneible 
Device for Keeping Personal Cooking 
Rules. By Ruth Alden. Chioago' The 
Abbey Company, 1911- Prioe, 81.25. 

te not s book at all, but a 


being leU-lndaKtog attor tbe approved modern 
eard-todox eyatem Extra cards are provided, on 
which new or favorite recipes may be copied or 
a moat oonvaaleat way 


fecred to. as any card may be taken from the box 
for ready use, and returned after Ita dlrectlonx| 
have been followed The dlnhes fumlabed with 
the outfit are coonomical and nutritions eombtoa- 
tlons ot plain aad wholesome ingredients 
CannNAi;, PsTCHonoor. A MeduaJ for 
Juikna, Praotitionere, and Studenta. By 
Hana Qrom, J. U. D. With iliuitratione. 
Boaton; Littlp, Brown & Co., 1911. 
Svo.; 614 pp. 

Bane Orom la probably tbe foremnst crimtaal 


aUot 

ftandpolnt. Ortmea are of such 
as to demand tbe syatamatle dlagnoeii of the 
erimtoal. Heredity and envitoniaent. aaaoda- 
tioos and standards, toidatlve and suggestive 
abOlty eU May their part. The judge 
irer who knowe nothing of porMioiagy. and only 



Pbacticai, Cement Wokk An Elementary 
Treatise on Cement Construction By 
W. B. Henry, Atlanta, Ua The Con- 
crete Age Publishing Company, lUll. 
16mo. ; 1 10 pp. Price, 50 cents 
"Practical Cement Work' 1« a littk- treatise 
which thnao nowly Interested In any form of this 
it gives tlie simple 
irm building, watcr- 
prooAng, coloring, and testing, tells how houses 
are built by this method, recites the proceswm of 
and concludes with 
directions for msfctog sidewalks, and floors for 
cellars, baaemente. and stables 
Abtronomt fob All. By Bruno H BUr- 
gel. Translated from the German by 
Stella Bloch. London, New York, To- 
ronto, and Melbourne ('assell & Co., 
Ltd., 1911. Illustrated. 346 pp. 

The author of this book. Bruno H. BUrgel. Is a 
ssif-taught writer on astronomy and a pupil of the 
self-taught popular sclenUflc writer, M. W 
Meyer Like his master, BUrgel has performed a 
UBOtul work In emphasizing the more fascinating 
of astronomy, and thereby awakening an 
interest in a scienoo which cannot have too many 
devotees His career is interesting An eclipse 
of the moon, which occurred when ho wae thirteen 
of age, aroused in him an undying interest 
His parents, however, were not to 
I to gratify his desire for a university 
Ho was apprenticed to a cobbler and 
printer, "where," he states, "I hope to 
get a chance to read much to order to educate my- 
His flrst chance to study astronomy prac- 
tically came when he received an Inslgnlflcant 
of Urania Turning now to 
BUrgel's book, we And it written in a slniple, some- 
The chapter on Mars 
accepts tbe Lowell theory of the Martian canals. , 
with apinvvat the statemenu of 
Flammarion and Klein, that Mars Is inhabited 
un, we find a little mlslnfor- 
have been corrected. The 
sun motor to Pasadena, California, proved far less 
economical than tbe author states, and Is now dJs- 
boUove Nothing Is said of Bale's 
wonderful work with the spectro-beliograph On 
the whole, for a good, popiWly written book, this 
"astronomy" can be oommendod. 

The Helicopteb Flyinq-machine. An 
Account of Previous Exporiments, In- 
■ ■■ 

educ- 

_ , Lon- 
don: ‘‘AeronButioa,” 1911. 12mo.; 80 

pp.; illustrated. 

The ordinary types ot dlrert-Utt flying machines 
e characterised as affleient in weight lifting, but 
very unstable, and the main reason for this Insta- 
bility is charged to tbe fact that while one blade 
screw la advanelDg against a current ot air, 
the opposite blade is at the same time traveling 
with the current, the resultant reaction of the 
thus falling to balance each other To 
overcome this defect the author advocates tbe 
utilization of the turbine principle, in which the 
air set In motion by the rotating blades Is directed 
downward by Axed deAccting surfaces, the pres- 
flxed Burtaoes accomplishing 
tbe lift Much of the work Is merely speculative, 
the experiments are simp tests made under 
tbe best of oonditlons, but tbc determination 
of efficient curv», and some of the other formula 
1. should prove useful to experl- 
msoters to, and designers of. helicopter machines 
Modbbn Amkbican Telephony. Edited 
by Arthur Bcagy Smith. Chioaco: Fred- 
erick J. Drake & Co., 1911 12mo.; 790 

pp.; illustrated. Prioe, 82. 

The purpose of the manual is to help all whose 
duties caU them into relationship with the theory, 
of telephony After some pre- 
liminary explanation of the theories of sound and 
of Induction, and of the application of principles 
in the transmission of spoken words, the reader Is 
and sys- 
o switch- 
boards and switchboard Installation, standard 
multiple switchboards, and testing apparatus 
In tbe chapter on "Telephone Troubles and How 
to Find and Remedy Them.” the difficulties 
frequently encountered are cited, and all 
tie causes are given Line and rttndult con- 
telephony. and automatic 
switching art! also made the subject of careful 


Stability in Aviation. An Introduction 
to Dynanuoal Stability aa A)mhod to the 
Motions of Aeroplanes By G. H. 
Bryan. Ne'w York: The Macmillan 
Company. 192 pp. Price, 82. 

Dr Bryan attracted our attention by some 
striking Rontributlons to JVafure on the mathema- 
tical side of areodynamlcs The paper whieh he 
read before the British Association for the Ad- 
nt of Science aroused a very lively dls- 
not all of which waa favorable to Dr 
Bryan It la the general tendency to regard the 
flying machine as a shining example of an Inven- 
tion produced by practical men and not by scien- 
tists There can be no doubt that the work done 
by tbe Wright brothers was far more adenOBc 
than most aviators are wlUlng to acknowledge 
At all events, even If the flying machine Is the 
product of unmsthematlcal reasoning, that la no 
reason wby the aeronautical engineer of the future 
•bouM not apply to his profraslon i ' 
of mathematics which has ct 
thor branches of eoi 
t this volume to Impart that knowl- 





*■■■*< ^ ?r. 


The Craun Sepantor 

Wonetuded from paoe itl.) 
of Htockliolm, Hwedeii, wan one of 
the flrat inventora to confine btmaelf to 
the development of the dairy eeiNtrutor. 
HIn luveuUoUH Included mainly Improve- 
ment!! in gearing, bearitigH, and nhape of 
bowl. The company which worked Ills 
Inventions early attained considerable euc- 
cess In the commercial field. It M^ured 
the ownership of the Houston and Thomp- 
son iNiteut, and Do l^iival Improved on it, 
and converted the raw Idea Into a prac- 
tical tnacbiue. Ten years later, pp tbK 
aaslgnmeut to the comiiauy „{ the Bech- 
tolsheim liner pateotn,' Mie company se- 
cured an,S’XuoHt absolute monu|io1y In the 
ffl'niifaotnre of dairy HOiiariilorH. 

Since the Invention of the liner, prog- 
ress has liecn steady and rapid At firat 
the makers were so flofxled by orders 
from creameries that they coubl not turn 
their utteiitloii to the Improvement of the 
separator for other than creumcrj jair- 
IKJses The hand seiairator Involved a 
number of jiroblems not found In the 
jKiwer separator, but they were problems 
for the machine designer rather than f<ir 
the Inventor. 

The hollow bowl separator Is still In 
extensive use. For farm puriios»'s. It ims- 
aesses some striking advantages over the 
liner machine Its ease of ois*ratlon and 
Us few parts, making cleaning easy, com- 
mend It to many people. The modern 
hollow howl Is a long slender tube with a 
skimmer at the top. The liner separator, 
however, despite Its defects, has the field. 
It Is exclusive In the creiimelles t)f the 
many farm separators on the American 
market, all hut one are liner laHchlues, 
and the majority of these Is^oug to the 
disk type, descrllied in detail In the orig- 
inal liner iiatent This consists of a num- 
ber of dlshe!) steel plates siwiced apart 
and secured to rotate with the tsiwl. The 
milk Is fed rapidly outwanl and Is separ- 
ated between the disks. The central core 
Is a hollow slotted tube which serves lioth 
to convey the milk and to siuasirt the 
liner plates. Besides the disk, there arc 
a dozen or more other tyiies of liners, 
and tliese are susceplllile of an Infinite 
number of modtfic'atloiis, many of whlcli 
are In actual use. Much serious study 
is being Hjieiit In working out tlie mechani- 
cal adjustment of the most efficlerit liner 
possible ITieorptlcal results are very dif- 
ficult to deraonstrate because even with 
perfectly transisirent bowl and liner, It Is 
dlfllcult to determine the exact movement 
of the currents on account of their ex- 
treme rapidity of movement. Much of the 
work is being done by salaried exports In 
all of the larger factories, which have the 
equipment and funds necessary fur carry- 
ing on the work. 

The three problems of most Importance 
are the problem of proiierly feeding the 
milk Into the bowl, the regulation of the 
skimmer, and the cleaning problem. With 
or without the liner, the milk forms ii 
hollow column In the rotating howl. TU(> 
richest creom Is at the Inner wall of the 
column, and the richness decreases toward 
the outer wall. .Somewhere between cen- 
ter and elrcumference Is the best isfiiit for 
applying the full milk. The direction of 
movement of tlie full milk on entering 
the howl will manifestly h)i\e an etTect 
on the offlcleucy of the mnehlne The 
skimmer, too. Is susci-ptlble of imjirove- 
ment. Dsnnllj some form of hollow screw 
on an ecoentrlc axis Is used By turning 
the screw the richness of the cream can 
be regulated At presi'iil, however, there 
Is no satisfactory wa\ of making the ail- 
justmenl while the machine Is In motion 
The cleaning problem, while seeming to be 
simple. Is 111 fact dltlleull and Iniisirtant. 
The bowl slush left In thi‘ seiiarator con- 
tains much cheesy mat ter This Is dlttl- 
cult to remove with cold water and Im- 
liosslble with hot water. In the presenoe 
of water, hot or cold. It acts much like 
eggs, and w’hen the liner Is a complicated 
one, the cleansing involves as much work 
M dish washing after a large meal. The 
aluoh Is an excelleut breeding place for 
undesirable germs, and unless the cleans- 
ing Is tboiimgh, the next, charge of milk 
Is UaHlc to heoone bndlir tftlnted. This 


usually means a money loss to the fanner 
since creameries grade their cream and 
tsiy for It accordingly. Ho serious Is this 
trouble that separator cream is seldom 
(spial In flavor to hand skimmed cream. 
The solution of this problem would be 
worth a fortune. . 

When the farmer has six or more cows, 
and sells either cream or butter, the sep- 
arator pays handsome dividends op the 
Investment. The saving In cream alone 
over the older «ctho<lN will do this. The 
whole ?3!fEr”cun be seiuirated Immediately 
iftcr being drawn. Instead of waiting 
from twelve to twenty hours. The farm 
separator has also an advantage over the 
creamery separator. Instead of dally 
trl;)H, It roeaiiH one or two trips a week, 
or lietter still, the cream can be taken 
along when another errand takes the 
farmer to tpwn. The skim milk, instead 
of lielng left at the creamery or coming 
liack with ismslhle contamliiiition of dis- 
ease germs from other herds. Is fed to 
the stock whll«> still warm, and In its best 
IKisslhlc condition. The farm separator 
has come to stay because It Is a money 
maker for the farmer, and properly han- 
dled, It should bo an Important factor lii 
conserving the fertility of tho soil. 

One of the dlftlcultles In the way of 
complete sepu ration of milk Is the affinity 
of the small iMirticles of proteids and oil 
for one another. Prof. Babcock made uso 
of the fact that the proteids can be digest- 
ed and dissolved In sulphuric acid, thus 
leaving all iiartlcles of butter fat free In 
n medium for which the particles have lit- 
tle or uo affinity. He designed a com- 
(lact and portable centrifuge, and test 
tulies so graduated that the pruiM‘r pro- 
Iiortion of milk and siilpburle add could 
be Introduced. The iiercentage of butter 
fat Is Indicated on direct reading. The 
method, beenuse it enables even the most 
unskilled worker to make reliable tests, 
has superseded the old cumbersome labo- 
ratory methods, and is now In almost uni- 
versal use In all countries where dairying 
Is carried on, 

• 

The Motor Conteet at Winnipeg 

(Oonvludcd from page IIS \ 
economy test. Tins was taken advantage 
of by some oorapotitors who held their en- 
gines to as low a power output in tho two- 
hour tost as was consistent with eoononiy, 
and then, with the fuel penalty removed, 
ran at tho highest possible horse-power m 
the liolf-hnur test. There were no points 
givon on output of power in oomponson 
with piston displaooment, henoo m one or 
two oases engmos which had made very 
creditable showings from the prootiool 
standpoint, failed to get proper recogni- 
tion 

Tn the plowing tests a field of 24t) acres 
hod lieen secured 12 miles from Winnipeg, 
and intermittent, happy-go-lucky train 
s!<rvine enahUxl the eomiMititors and visi- 
tors to niaeh the siiqL, The furrows were 
three fourths of a mile long, and iweh en- 
gine made a total of six miles, regardless 
of the number of plows pulleil This eon- 
Bumed from two and a half to three hours 
of actual plowing for each engine in addi- 
tion to stops and turns. The field was not 
as smooth and uniform as had lieen secured 
in previous contests, oonscHjuenlly tho 
draft of plows varied considerably more 
than the actual differences in the plows 
would account for. On the whole, the 
draft was much heavier than in any pnv 
vious contest, and it is interesting to oom- 
paro the flguriis of close to 900 pounds per 
14-iiiph plow, ;i '2 inches deep, with the 
ordinary figure of 4(H) to ilOO pounds for 
the sanie plow twiei' as doep in Illinois and 
Iowa 

Ilecording dynamometers gave the aver- 
age draft very accurately, and an observw 
accompanied each outfit to get accurate 
data on the time, stops, condition of engine, 
and any other points which had bearing 
on tho performance of the outfit. Careful 
measurements weire taken of (he fuel a nd 
water oonsumed in relation to the horae- 
power developed and the acres [flowed. 
The soore card was so arranged as to en- 
courage tho d«*veIopraent of as high a horee- 
power as possible, consistent with oepnomy, 
but no maximum test on the drawbar waa 


included. The drawbar horse-power de- 
vdoped, therefore, is probably nearer the 
eoonomy load in most oas e s than the mail-' 
mum. This was Ulustrated by iia iaigar 
Rumely tractor, which was used agala In. 
the engine gaug-plow competition. It de- 
veloped only 34.4 traotive horse-power in 
the engine competition and *2 in the plow 
competition, pnlfing a larger number Cf 
plows then because there was no penalty 
for fuel oonsumption. Points were given 
for the number of acres plowed per hour 
in comparison with tho horse-power devel- 
oped in the eoonomy toake test, and this 
woe another element tending to keep the| 
showing on the eoonomy run down to as 
low a horse-power as would still give eco- 
nomiool results. 

Another footer which seemed hardly 
correct, was the scoring of the engines on 
the distanoe traveled, or acres plowed, 
without replenishing fuel and water. The 
sooring was done simply on tho percentage 
of the tank oapaoity which was used, and 
did not consider that only in very few in- 
stances could any tractor exhaust its sup- 
ply of water before running hot. In tito 
ease of a steam tractor a certain amount 
of water must be retained in order to keep 
the crown sheet oovered, and in the dose of 
practioally every internal^iombustion tnM^ 
tor, not mure than 10 to 26 per oent of the 
total water oapaoity oould be used without 
causing difficulty. 

Following the engine competition was a 
rather elementary contest for engine gang 
plows. Instead of maUng short rounds 
which would require oonsiderable turning, 
and give tho plowman a real opportunity 
10 show up his gang, only one round was 
plowed and that of the same length as in 
the engine oompetition. It was found 
afterward that a portion of the points in 
the score card would have to lie omitted 
on this account. Five companies had 
entered plows, but only three competed. 
One wiUulrew early, and another at the 
last tuomeut, after the decision to plow 
hut one round bad been announced. The 
Avery Company won in the above classes 
with their self-lift plow, the Rumely plow 
lieing seoond, and the gang made by the 
J. I. Case Plow Works (not identified with 
tho J. I. Case Threshing Machine Com- 
pany) third. 

The oompetition drew the usual gallery 
of visitors of all classes, although the con- 
test each year is becoming of greater injer- 
ert to tho teohnical men and less to the 
farmer. One of the latter exolaimed, when 
he saw the engines working on the plowing 
field, "Why, that’s just the same as we 
do at homo." To the engineer, however, 
these contests afford a great opportunity 
to uncover his own hand for the sake of 
seeing what progress is being made by his 
oompetitors. The oompetition brings the 
most prominent men of this stamp to- 
gether, and at least onoe a year the progress 
of tho industry is thoroughly reviewed. 
There is no question that indireotly the 
results have thus been of enormous value 
to the farmers of the world. There is a 
striking contrast between the easy oer- 
tiunty with which the tractors and plows 
now perform their tasks, and the 
seones at the first fow oontesta. 

There is oonsidorable agitation in favor 
of having a motor oontset in the United 
Rtates, but it Is out of the question for the 
average manufacturer to spare his valu- 
able mull fur more than one such oooasion 
in each year. Rolongas Winnipeg, having' 
the advantage, dings to her opportunity, 
]U8t so long does it seem certain that onoe 
every year the eyes of the traotion engine 
world will all lie turned toward this mag- 
nifloent city of the Northwest. 
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of fertility except moiatuie; olsO that 
tiiere exist plentiful underground stmimi 
and reservoirs. Now, if these otyital 
supplies were broiq'ht to the surfme 
through hundreds of artesian wdla and 
property irrigated through the lend, euj^ 
plemented by artificial reservoin -tb eon- 
serve the precious waters of the oooMiowd 
rains, ample reeouroee thus exist in tile 
Sahara itself for bringing about ItttuW 
ooodltioiis of fsrtttity soeh m hw* iMHi' 
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avid M»ia^ d tbV; 

KSij^ilSI^ id Salum ' 

m\w bm, diaeaniiikl. tin dA PMjvot, 

§ft W "VVMwh cDgliMW, ’ 

Ab(id^ «atd Monad m entitaly 
IMIile tqr Ba Le iae p a and oMr ooiOlta- 
IM«M M iM»nr baan ttttarly 

K «. To let in ma w»tm d the 
anaau to flood th» Hust vonken i 
of the Alcerina Sahara •■tt/i thiu 
fartfl* hwaa traota of otherwiee 
and” wDuld not by any maaaii 

E ie tb» whole daaert into a vaat inlaad 
ae eo many people have imacined, 
in the leant afleet the dimate of 
pe, ainoe only d>me 3,100 aquare 

r of teiritoiy, in the form of two dia- 
lakea in oentral and aouthem Algeria, 
laoidd be drenehed. 

Prof. Etohegoyen, however, wUhea to 
aonatruot a deeper and longer oanal so 
da to flood a mueh mote extensive traot 
of desert. But it should be remembered 
that, ainoe by far the greater part of the 
flUiara ii from seventy feet to more than 
a mile in elevation above ocean level, 
and those traota whioh lie below ooean 
level ai« ohiefly vall^ between the hills 
and mountains or the basins of aneient 
lalces never very extended in area, a 
Sahara Sea would consist only of an 
exceedingly irregular body of water con- 
taining many islands ««i< extending into 
the unllooded districts in a multitude of 
bays and coves. It would be oonsiderably 
less than <me third the siae of the Medi- 
terranean. The reported “one half" is 
somewhat exaggerated. 

Now arise the various questions of what 
important effects such a sea would pro- 
duce upon the earth. Without discussing 
further any politioal or eoonomio influ- 
ences, there is still much to consider with 
respect to its possiUe physical influences. 
At last, tn the progress of human achieve- 
ment, mankind fears the power of its 
own ingenuity. 

The writer feals that this alarm can 
be happily allayed, so far as a Sahara 
Bea is oonoemed We are warned that 
“by the displacement of so many billions 
of tons of water, the equilibrium of the 
earth would actually be affected.’’ Let 
US figure it out. Suppose the Sahara 
Sea should have an entire area of 250,003 
square miles (thus aHowing generously for 
any doubtful regions of desert that might 
become flooded) and a mean depth of 
200 feet. Since one square mile oontains 
27,878,400 square feet, this entire area 
would contain 6,089.600,000,000 equare 
feet and 1,393,920,000,000,000 cubic feet. 
Division of this sum by 40 (the number 
of cubic feet displaced by one ton)— the 
rMult is 34,848,000,000,000 tons of water 
required to flood the Sahara as suggested. 
If the canal to admit this water were 
out through the north coast of Africa, 
these thirty-flve thousand billions of tons 
of water would flow in from the Medi- 
terranean Sea, and at the same time the 
Aflantlo waters would flow into the Medi- 
terranean until a level was again eetab- 
lished. If the canal were cut to the 
West African ooast, water from the Atlan- 
tic would flow directly in, without visibly 
disturbing the Mediterranean. In either 
ease, the process would be gradual; the 
flooding of the desort would not be a 
sudden, precipitous inundation. 

Of course, 34,S4S,000,0()0,000 tons is a 
great deal of water. But eompare its 
volume. In that little curve of the Atlan- 
tic Ooean whioh forms the coastline of 
the New En^nd Statos and New J^ns- 
wiok and part of Nova Scotia, there Is 
an Srea just about equal to the product of 
600 by flOO, or 250,000 square miles— the 
same area allowed above for the Sahara 
Bea. There is a daily tidal rise in this 
locality varying from about ten feet 
along Cape Cod to sixty feet in some 
parts of toe Bay of Allowing a 

maan distribution of 20 ftot rise, toe 
number of tons of water thrown upon 
totaa ahorse twine every day is folly one 
Utito u many M would be required to 
fotofc n InlMcn Sea. Kb one, ever tmn 
that tUB tMal dhqplaeeniant of water will 


in proportion to the bulk of the earth, 
is Otteriy infinitesimal. In proportion to 
the Vfdume of the ocean it is as a drop out 
Of a pailful. And it is proposed to spread 
out this slight burden of duplaoed i^ht 
over a region nearly at toe equator. A 
little further reasoning, or experimenting! 
with globes or balls, will show that, since 
the earth is not exactly spherical but is 
somewhat thickened at the etiuator and 
flattened at the poles, to disturb her 
present axis of degrees inclination 

it would be nmtessary to apply additional 
weight at either one of the two poles. 
Additional weight spread out at the 
equator could not affect the balance of 
the axis. 

We are also warned that the climate of 
Europe would be endangered. That is 
a more Interesting, because more plausible, 
objection. At present there is very little 
rain over the desert region North 
Africa. Scientists agree that this dryneas 
is due not to the arrangement of neigh- 
boring mountain ranges but to various 
physlaal causes in the region itself. Per- 
haps the presence of so extended a body 
of water might produoe rains. Certainly 
it would equalize the temperature so that 
there would bo less intense heat by day 
and less Intense chill by night; but com- 
parison with other regions bordering upon 
seas in the equatorial zone shows that it 
could not reduce the temperature of a 
tngpioal climate to that of any merely 
temperate region not influenced — as Ber- 
muda is, for example — by warm winds 
or currants. That eliminates one of the 
assumed dangers. The warm climate of 
the British Isles is duo to warm ocean 
currents which sweep their shores; It is 
most unlikely that drawing from the 
Atlantic Ocean the water required to 
form a Sahara Sea would deflect, to any 
serious degree, if at all, any of these great 
currants. That eliminates another danger. 
The third and last danger that lias uni- 
versal import consists in whether or not 
such a sea would too greatly cool the 
winds that blow from Africa across the 
Mediterranean to southern Europe. Parw* 
graphs might bo written in diwmssing this 
interesting point, tn telling how the winds 
originate m this region, the direction and 
influence of the trade-winds, etc But it 
IS safe merely to predict that while colo- 
nists living UiHin the shores of the Haliara 
Sen would doubtless delight in any cool 
zephyrs that might blow from Us surfacie 
around their homes, there would be no 
appreciable cliange In the “Afric breezes" 
that Mow across the Meditorrauean. Why, 
the Sahara Sea would bo merely a big 
shallow pond, an unusually large irnga- 
tion r e servoir, I'ompared with the natural 
seas and groat lakes of the worldl 

It should be reraomlierod that if France 
rooloinu the desert, she will do so for her 
own benefit. For several years Algeria 
has been to France what Florida is to 
New England during the winter months — 
her mainstay for all kinds of early vege- 
tables. The green produce, leaving Algiers 
at noon, is unloaded at Marseilles in the 
afternoon of toe next day, starts on the 
evening trains for Lyons and Paris, and 
within thirty-flve to forty hours after 
leaving Africa is on sale in the Pans 
markets. It was this proximity that first 
attracted her attention to Africa. At the 
same time she is not likely to permit 
the carrying out of any scheme which 
could injure the climate of southeni France 
and destroy the revenue of her noble 
Vineyards. 

The American Road Congren 

M ANUFACTPREKS of road materials 
nud maclilnery will have an opiHir- 
tunlty to display their models liefore the 
very men they are most desirous of reach- 
ing at the American Roud Cungress, which 
is to be held on the Million Dollar Pier 
in Atlantic Olty, September S&Ch to Oc- 
tober Sth. All the leading highway engl- 
neera of the States, oonnties, and citJiWj 
have sent word that they will parttolpate 
In the congress, and many of the Stftes 
are "«htng arrangements to have gpMial 
booths at which frill Information iM be 
Obtained ns to toe develqizaMit M the 
naedn of oaflh Stoto I 


It’s Rough Usage — Not Mileage 

——that wears out your car 

M any a car that thould be good for 60,000 or 70,000 miles under 
ordinary conditions, ahatoea itaelf to pieces in from 7 to 10,000, 
simply because it lacka a device to help the springs check 
the vibration caused by rough riding. 

There is Just one device that absorbs the shocks of rough roads 
without loss of resiliency on smooth roads; — that cuts down repair 
billa and adds years of mileage to the car without sacrificing the tires. 
'That device is the simple and inexpensive 

GABRIEL I 

REBOUND SNUBBERS | 

"Stop the Jar-Save the Car" 

Can b* attachod in a few minataa by anyone, without mar- 
ring or dlefiguring the car. There ia no noise, no ratda 
They require no adjustment. Will outlaat the car. 

More Comfcul in Riding- 

More Mileage for the Car. 

As the wheels strike uneven places in the rood, 
the springs compress natur^ly, without any 
interference to that free action so essential to 
easy-riding comfort. Any device that checks 
the downward movement of the apringa, places 
just that much extra strain on the tires. 

Then, aa the springs start to fly back, the Snubbers check the rebound 
down to a smooth steady upward movement. No vibration to 
mechanism, no bouncing of occupants into the air, no spring breakag 
Thousands of American and foreign cars are using them with splendid 
results. No matter whether your car is a Ford or a six-cylinder 
limousine, they will repay their cost many times over. 
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How to Make a 100-Mile 
Wireless Telegraph Chitfit 

In the following SCIENTIHC AMERICAN SUPPLEMENTS, the vveD- 
Imown wireleu telegraph expert, Mr. A. Frederick Collins, describes 
clearly and simply, without the aid of mathematics, the construebon of a 
I OO-mile wseleu telegraph outfit. Complete drawings accompany his 
descriptioii. 

The diuign and coutiuction of a The adjiutinent and tuning o( a 100- 


aaibadin SCIENTIFIC AMERICAN 
SUPPLEMENT 1605. 

The localiea and eroctiDn ot a 100- 
w3e wiraieH tekgraph mdian u de s cribed 
in SCIENTIFIC AMERICAN 
SUPPLEMENT 1622. 

In SOENTIFIC AMERICAN 
SUPPLEMENT 1623. the luiallaiioD 
nnd adjuftmenl of a 100-mile wiielen 
tri e p aiJi Kalioo ie fully eoplmned. 


m SCIENTIFIC AMERICAN 
SUPPLEMENT 1624. 

The theory and acbon of a lOO-mila 
winiea telegraph outfit ia enpUinwd 

m SCIENTIFIC AMERICAN 
SUPPLEMENT 1625. 

The management and operation of 
ship and ihoie atationi u clearly tel 
forth in SCIENTIFIC AMERICAN 
SUPPLEMENT 1626. 


Theae six articles constitute a splendid treatise, profusdy illuitrated, 
on the constructioa, operation and theory of wireless tele^ph instru- 
ments. The set will be mailed to any addresa for 60 cents, tingle 
copies 10 eta. each. 

The Construction of a 1000- 
Mile M^eless Telegraph Station 

A aeries o( articles in which the author, Edward H. Guilford, en- 
deavors to describe the coinplete construction of such a station, at the 
same lime lelting fordi the nmetions of the various instruments. The 
text ia acco m panind by numerous iDuitrations of operations. 

The are 1803, 1814, 1815 and 1816; pnee 40 cts. for 

the set, single copiea 10 cts. each, mailed. The two senes of papen 
(ten numbers) ootia $1.00, and they are worth many times the amount 
to any one mterealed in wirdeis telegraphy. 

SomI far a Now 1910 SavpImoMiit Cotologaa FREE to any oddroM 
Oedor fmn your nawsdoolor, or from 

MUNN ft CO„ Inc,, 361 Broadway, New York Gty 
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Whm air In a fountain pan 
gal* warm In your jpoekat It got* tip 
too — up tha fa^ tuna. 


It happenaUkitMa: Whanyoutet 
an onllnary fountain pen in your 

Up' goat tha haatad alt through 
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ink up and out, all over M writing 
end erf the pen. 
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end of a Parker Pan. 

The curved feed tuba i* callad tha 
Lucky Curve, end that queer force, 
Capillary Attn^on, which mak» a 
•ugar lump tuck coffee, Is what lucka 
tha ink out of the Lucky Curva 
Parker Pan* write smooth a* gUMa, 

Parker Spear Head Ink ControlUr 
nawr allow* any blotting or akipplng. 
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NaBte Portable Parlor Luv 
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DURYEA /-» 
MOTOR BUGGIES A||K 

Get right down to buiineti, 

They are styliih; they are fart enougli, and 
th(f Jon V makt trouble, 

C. S. DURTEA MOTOa CO., Safteew, MicUgw 
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ARIZONA 
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STODDARD INCORPORATING COMPANT, 
PHOIMIX. AMZONA 


SCIENTIFIC AMERICAN 
HANDBOOK OF TRAVEL 

With Hint* for the Ocean Voyage for European 
Tours and a Practical Guide to London and Parw 

By ALBERT A. HOPKINS, Editor of Seiofific Amenoni Rofmmx Book 

^ At last the ideal guide, the result of twenty years of study 
^ and tovel, is completed. It is endorsed by eveiy steam- 
ship and railroad company in Europe. To those wbo are not 
planning a trip it is equally inform^. Send for illustrated 
circular containing one hundred questions out of 2,500 diit 
book will answer. It is mailed free and will give some kind of 
an idea of the contents of this uraque book, which shoukl be 
in the hands of all readers of the Scientific American as it te& 
you exaetb^ what you have wanted to know about a trip abroad. 

iltiNN * CO.. isKw PlMdUfi^ S61 Braulwar* 


Every type «f road will rsoalve ttwr* 
oogh attention in the papers, end dlaeus- 
sloDB beginning with the hambte -Jerlh 
road and going through all tbs Standard 
forms of QonstmcUoD, inotaffing tSte mod 
em bItnmihouM roads, brink roads, 

Crete roads, and all the (orms of eohstrud- 
tlon that are now in use. 

Oimtntctors who attend the congress 
will have an opfiortonity to See the ex- 
hibits of all manufacturers with whom 
^ey wish to do buriness, and to mingle 
with the public offldals to whom they will 
look for contracts. They will hear some 
practical papers read by prominent eon 
tractors. 

The Government exhibit, according to 
an announcement Juat made by Hon. Lo- 
gan Waller Page, director of the United 
States Office of Public Roads and active 
president of the American Road Congress, 
will have a complete exhibit on the Mil- 
lion Dollar Pier, which will contain 
models of all the varloua types of rosda 

The highway departmento of all the 
States in the nnlon will be represented at 
the Congress, and there will be a com- 
parative snalysis of the contract and 
force account ayatem In road oonatrnetloa. 
Papers will also be read on the relation 
of the contractor to the public officlaL 

The site chosen for the American Road 
Congress, which marks the consolidation 
of the convention Interests of the Ameri- 
can Association for Highway Improve- 
ment, with all its allied organizations ; the 
American Auiomohile Association, with all 
its affiliated clubs and HNNoclations; and 
the National Association of Machinery 
and Material Munufactnrers, wilt undoubt- 
edly make a sitecial appeal to the more 
than 100,000 officials employed through- 
out- the country in supervising conatruc- 
Gou or maluteuauce of public highways 
Many have written to the headquarters i 
of the American Rood Coitgtess in U>e| 
Colorado Building at Washington, ta say 
that they intend to combine business with 
vataUon by spending the week beginning 
Rc»pt«mtier SOth at the aesalona of the eou- 
grects. 

Automobile tours are being arranged 
by the American Automobile Aaaoclatlou 
from all oectlons of the country, and many 
of the legislators and other offlclala of 
the various States Intend to be present 
The principal add re ss es will be made b}' 
President Taft and Gov. Wootirow Wllsou 
of New Jersey. 

Ifc Pwervimr Fwh FIowdw ^ 

wder to keep cut flowers from with- 
ering, the water which they lose by 
evaporatkm must be replaced. Hence the 
stems are placed in water, the absorption 
of which may be facilitated by cutting the 
end of the stem to a wedge abaite and 
thus increasing the absorbent surface. 
The same effects are produced to a sUU 
greater degree by cruablng with a ham- 
mer an inch or more of the stem. 

After a time tbe wound beoomee covmred 
with products of decomposltton, due to the 
presence of bacteria, which Impede tbe 
absorption of water, especially if the air 
of tbe room Is warm and the section is 
not 8barpl,v cut It then becomes neoes- 
aary to cut edf the dieeaaed i«rt of the 
stem in order to lay bate the monttas of 
tbe capillary veaeels. 

According to La Nature, the life of cut ! 
flowere can be prolonged aomewtult by* 
subetitnttng distUled water tor river wa- 
ter. Hot water also gives goed results, 
especially with fleshy plants like byaclnth 
and narcissna When tbe flowers, k^ in 
ordinary water, begin to fode, the bottom 
third of tbe stalk is Immarsed in very hot 
water. As tbe water oools the flowars 
resume their natural degree of fftUCBeae. 
Before they are replaced In fresh water 
the portion which has been immersed in 
hot water should be cut off. 

Various antlaeptlcs are sbmatlmes add- 
ed to the water in which flowere are kept 
Tbe addlGon of a fdw maces of wood dik^, 
ooal retards puteMketion, bat It Iff alilil 
aoosmary to chango tito wiitar ovary Ayo 
or «lx daya. ^ 

I Soap to asamosod an a DNHfv^ Si^' 
^ foitowtog fltoSMi 
^ gprtniM mar 
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Magic, Stage Rhaiom mi 
SdiaRiic Avermi^ ImMv 
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,ii4«ii. «n« ;iiMtt|S«lMM^ In ' 

pe <tsM>' •ma^ ' “Wm «re 
1^ lire 

m amt»A irm' «inM 4*« a»-,: 

iMrtad mt tt<]««ni cstn. Iw‘ k«Ot At iMNt 
N wobOi Ml (Mto way. fa auatliet SMtluHl 
tb« "wwAtacs «i^ omitted l^t woevy 
emter p OpugeA daiM*. Tim eotatfou Ih 

t^mafed. io aaAntlty. p ^tBaa^iiriiui <we 
omice of wldto mwl) and miO tantik ounce 
common wit In one quitct water, 
and adding a Uttlo pulveclaed borax- 
Sugar la alao recommended ea a peeeer- 
tattve. snw beat remdtH are obtained by 
dlwoltlng In each duart of water about 
)live ouaOea of uugar for plnkn, three 
a«bo«i for KMwe and etx ouncea for cbry- 
wntiieainma, 0«K>d reeulta have been ob- 
iM>[ tatoed a,lno with sodium carbonate ( waab- 
log soda) and with ammoutam eblorlde 
(aal ammoRtac). The last named salt, 
however, iidtam tha delicate ttuta of some 

In genetal, flowera which are to be kept 
long in water Shonld be xatbered early in 
i. the monting and in the state of buds 
A about to open, and the sterna abeuld be 
Immersed for two thirds of their length, 
b la order to retard evaporation, the room 
S In which the dowers are kept Mlionld be 
2 b^ed and ventilated as Httle as titiaslMe. 

I Bvaporatlon can be prevented by eover- 
" tag the petals with a varnish made by dls- 
* notelng 20 parts by weight of light copal, 
t previoualy mixed with an cquat iSvicdit of 
^ IMm sand or piilrerlsed gbuw, lb SOO 
parts of ether. The flowers are dipped in 
tUa solution four or dve times at luter- 
; vals of ten mlautea in order to allow ‘the 
ether, te evaiHirate. Flowers treated In 
this manner retain their freahnem and 
beauty for a long time. 

Z Finally, the foUotrlng method la gener* 
ally recommended for preserving flowers. 

I and roses In parUoubnr, for long periods. 

' A tin box is partly diled with very line 
w and perfectly dry wit (dried over a fire 
|C If neeeawQ^). The buds are laid on the 
bad of wit MO that they do not touch each _ 
_ other, and the box Is filled wttl^ salt and { 
' bermetlciaity closed. If the dried buds are s 
taken from the wU at any Umo within I 
several montba, and tbair stems ore cut I 
ana iilaced la water, they gradually re- 1 
sums their original freshueaa and open. ^ 

A giaaswtvpisrred Jar filled with alter- ^ 
iiate layers of violets and wit, and kept it 
~ at a moderate temperiitnra, may be em- « 
ploired to perfume a room at. any time 2 
aft^ two weefca, and retains Its fragrance w 
many months, if not opened t«» fre- * 

;■ s 

ISm Cumnt SgfffiMiifiat “ 

. . iicmcHxirr, Ne. 1910, brings n - 

‘ 1 nwber at good arflclea this week, 

t^raf. Diax-Ossa, of the .I'niventit.v of ^ 
<%itt, Is peculiarly nualllled to wpeak to ^ 
bN.«n the mawifactnre of Ohlll Saltpeter. „ 
;:;^Tbe dsnCrtptioo of a remtly Installed 
tauMoam devtited to animal life undem. . 
i gremnd will Interest t>ar biological read- 
arN:^I>r. iVtetmndta, famous for his worlt 
^ In electricity, addretbiaa im this time on 
a nueatlon rotating tO aimtlMr fleid <rf 
physics, and makes some very Intwraaang 
ieileetloae on the oeooud jlaw of thermo- 
dynamta-'-The oenterpage Artfrig is de\ . 
;;voted to th« temavkabio nperatloas to 
I famBteg the Mississippi fite P'U'' 
pawa.>*4hir meteilargteal .jhd4^ will be 
intetesM lb hh article on the yehritoBS of 
ing^ and eaitehi ,lh iMs— A 

dwerihmii la given <4 m teh taalpgra- 
tjnre tahdnfory at legrdent la teUMt Trot 
‘KghMrilng'Onnoa carried' <Mt;*e«te'.df us 
fawmu work, 



Qold and Silver Medals won in the World’.s Motor ami 
Plow Competition at Winnipeg prove the Riimely 
Tractor the most economical farming engine in the world. 


The 

SiPMpitelws 
Winaar 
at the 
Whuipec 


aiTcJm u::r hi^hct .k... o., -.f «..r 

Rumeljr Power-FarminK Machinery was awarded four Gold and 
Silver Medals in the greatest farm competition in the world — 
scoring perfect on condition in every test — showing especial 
fitness for heavy duty and severe service at lowest cost 

The Rumely Tractor, Ty|)e “K”, The Tractor won every test 
rated at JO drawbar li. p., developed 42 Winnipeg - ecoiioni} brake ie»t, maxiilin 
drawbar h.p. i rated at 60 h.p in the belt, . brake test and plowing icit-and is met 
developed W. 5 h.p. r m^verj^sl on thouMnd* of farm, 

^ The 1 rartor wdl plow, need, li.i 

The Rumely MBv Tractor, Tyiw F , threiH), and haul — work roatis, till the 

rated at 11- Jll h.p., developed 22.4 draw- »i|o, pump water, saw wood and grind the 

bar and J6.97 brake h.p. grain on your ranch. 




'Fhe Rumely Kngine Gang Plow, our Three Lines 
of Threshing Machinery, our Clover Hullers, 
Shredders, Gram Graders, etc , will all he profit- 
able on a power-farmed tract ot land. 

1‘orujtr-Ftirmtng Mram Fnfit karmiiig Ittvesligalc it. 

Atk Jar ittjarmaUait, ^nj Fattn) Jar Catalog 

RUMELY PRODUCTS COMPANY 

LA PORTE (lNCOiK»ATn» INDANA 


11 and LIFE PRESERVER ! ^ 





Stop! Read! and Consider!! 

Which la better off. the man who haa a good tnule, 
or ht wba belonn to the vast army of unskilled 
worfcenHThe New York Trade Bchool, founded 
in iSSi, add endowed, provides inwctkal instruction 
in varlods trades for young men. Pull day coursca, 
gas to Sts; eveoiiic classaa. S>a to gift, nfautnited 
catatogue, sbpwiai trades Uught and gtriiu full 
particulars, laaiM free on siipllcstlon. Address, 
rSt Wtet Avenue; Hew York City. 

EPKYCUC TRAINS, which pUy oa impondit 
part hr tMthad fMHsag are ably daseribad m Soienafie 
Anarican IthginKmat IKM. Price 10 ceafe. For 
alia by Mooa it Co, Inc.. mkI all newdsMen. 



Ma xhn Sflencer 

YmiI s a auawnr naii saatsmt misw ynat *Us h Sasd 
win s ktiitsi SMssr. ft wIM eSwa ysats Asm assU 
iMawsiMm)iYrswitlM)sa<ic.smuiia etM«Nkiai McIh- 

ksy Mwdw< SM« ar .lMMam Mer m sbsw nta swi 


ELECTRICITY 

^ Y PSBMRKAL SCHOOL 

— ill Lw slaeMeM^*insah«i^ 
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You Will Get More 
Power By Using 

DIXON’S 

Motor Graphite 

(Pttivariaad Flake) 

A perfect lubricaat lor gas cngliie 
cylinders must either be consumed 
enihaly or not at atL Dixon’s 
Motor Qniphlte is a perfect Inbrl- 
cant, lor ttls absolutely unaffected 
I byoyllmiertemperstuies. It forms 

a Mnootti, protective costing on 
etPpT waffs and piston rtnaa, 
wWeh lessens Irtction, increases 
mnpreniea and cures smoky ex- 
hautt. Beariim cannot cut. bind 

ik 

OnUi^ mnorsuniha^ubrismim 

Write tor Fnwllii^hrt No. aaait 
“ LubrlvaUna tbe Motor ’’ 
Joseph Dixon CrudblaCte. 
BusStMisdlolSN V yV y 
Jersey city 
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TTie, Car that Answors Your Evay D«wsi^ 


Is it Price ? Studebaker cars are 
within the reach of even a modest 
income 

Is it Value? Sti^baker cars offer 
more value than double the price can 
buy elsewhere Equal in quality of 
material and workmanship to any car 
made 

Is it Popularity? 75^ Studebaker 
cars are already on the road and every 
owner is an enthusiastic booster 

Is it Appearance? Note the just 
pnde of every Studebaker owner in the 
style and go^ looks of his car 

Is it Name? For over sixty years the 
Stud^aker name has been a synonym 
for the highest mechanical skill and 
integrity 


of order 

Is it Comfort? Long easy ridi^ 
8prmgs« wide, deep seats, uphototering 
of the softest hand-«bufted kotfhsr, tbe 
best curled hair over ted pter 
springs expkm the luxwnods com' 
fort of the Studebaker 

Is it Guarantee? The StodetMiksr 
guarantee covers you for an antire 
year Any part that proves defocte 
m that time is replaced free of charge 

Is it Pitept Delivery t Our 
ormously increassd maxMafiaminolf 
facilities have now readed a pdnt 
where we can promfee jmmipt de- 
liveries. 


la it Service? StniAtAtr maroieit Is 



The $7S0 Studebaker (Fhndar^ "W” SMhtar 

Equipped wkii Tep, WfeteMd. PSesUMile Ifenkaiid »p»s te eta r , 00^ 


STUDEBAKtft CAliS 

(MMe/TVAuMd) 


STUDEBAg^R (rLANDBRB) 20 


Roadster 
Touring Car 
Utility Car 
Delivery Car 


$7S0 

800 

800 


Tutirito 


gmiSBBAiCER Citis4 


See ( 


r»m fMt tmt prwnpt Mmp. <liw I? 

The StudelsAer^Ierperete';/#^^^^ " 
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A IhttiMUp With CnlHt Speed 

!%• tWtfwtigiui “ WFomtat " Mskm Otw Twcntyetwo 

{ MPnoVifiMCINT In tta» motive power of ahlpa, and 
tMirtloalarly tbooe of large slae and power, has been 
aa treat In tb« boiler room aa In tbe engine room— a 
tect wbtoh la too often overlooked. Not all the great 
increase which has taken plaoe in tbe apeed of war' 
glilpH during the past few yeara la to be attrtbnted to 
the engliiae. Tbe turbUio, It la true, haa done much, 
bnt aupeiiMBted steam and the water-thbe boiler have 
had a large ahare In tbe Improvement. 

Take the case of that bandaome battleablp. tbe “Wy- 
tHulUg,” Which recently, on ita trial, made a speed of 
over twenty-two knots on one of Ita runs and an 
average speed of 21^128 iuiota for the four-hour mu. 
The ahip la driven by Paraona turbines, working on 
four propellers, and in the teats they gave the usual 
good reaults which we have come to «s]iect from this 
very fine turbine. On tbe other hand, it'‘''wuuld be 
tdmply Impoaalble to aupiily the neceaanry amount of 
afeam for tbe turblnea from a batter.v of tbe old 8cotch 
boilers. They would be too cumlieraome and heavy, 
and apace for a autHclcnt biaUllatloii of them could not 
lie found In the '‘Wyoming" witbopt Micrlflclng some 
other necessary element in the ship. The Istller etpilp- 
meiit roitslata of twelve B. and W. water-tube hollers, 
equipr>ed with superheaters and all tbe latest require- 
luenta of up-to-date boiler practice. The total grate 
aurfatw ls 1,44N m]uare feet, and tbe total heating sur- 
face la 0^23'! square feet The contract maximum 
horae-iMtWer, or In this case, "abaft" horse-ixiwer, la 
2h,4KX>, which was exceeded. 

It was only a comiJaratlvely few years ago that 
twenty-ouo to twenty-two knots was the suiiidard speed 
for tbe cruiser. To-day, cmlsen of from twenty-five 
to twenty-eight kuota aiteed are becomtog coiniuoit, and 
battleablps siweds are never less than twenty, atid arc 
aometiwes as high ua twVuty-three knots, 

Tbe "Wyoming" Is an enlarged "North DakoU and 
she embodies Uuproveiuents wlUch have been made as 
the results of the exiierteuce gained with that ship and 
her slater, the “Iwlawarc,” during the year or two 
that they have lieen in commission. The ship Is five 
h«iudn>d and slxty-two feet lii length over all, ninety- 
thrw fiwt two and one half Inches In beacn, and her 
mean draft Is twenty-eight feet six Inches. The 
full-loud displacement Is tweDt> -seven thousand, two 
hundred and forty-three tons. The contract siwed was 
2U.3 knots, which she has, therefore, exceeded by nearly 


one knot. The dlapiacement on trial was twenty-six 
thousand tona. The hunker capacity of the shii> is 
2,0UU tona, but she also can carry four hundred t<tiiB of 
oil fuel. 

The "Wyoming," and her sister, the “Arkansas," arc 
the first battleahlpa In our navy to mount twelve 
twelve-luob guns. The distribution of this battery la 
similar to that on the “North Itakota ," but with an 
additloual turret. It la mounted In six turrets, all 
on the center line. Two of these turrets are on the 
fore-castle deck, and the other four are on the main 
deck. 

The arrangement of the tnrrcta In three Hut)er|s)se<1 
twira Is symmetrical and adds greatly to the handsome 
appearance of these ships; In fact, we do not hesitate 
to pronounce them the must shai*ely super-dreadnoughts 
which are now under construction for any navy of the 
world 

The twelve-inch guiia arc of the new flfty-ca IH hw 
tyiie — a most handsome piece of great power, accuracy, 
and rapidity of fire. When It Is fired with Us maxi- 
mum veloelty of -twenty-nine hundred and fifty feet 
per second the energy Is 52.488 ftsit-tons. Because of 
eristlou diacultlea, It Is not likely that this velocity 
will lie vised In actual service. I’roliably the service 
charge will give about ‘2,750 feet per second. The 
secondary battery conalsta of twenty-one five-inch, fifty 
one calilier guns, so monntetl that eleven guns are 
available on each bniadaide. 

Tlie armor plan shows a belt at the water line 
which is eleven iuebes at the top and nine Inches at 
the Isrttom. Alwve this Is another belt of armor fifteen 
feet deep and from ten fo eight Inches In thickness 
The turrets and barlietteH carry t«i to twelve inches 
of armor. 

The United States Navy may. In the future, build 
more iwwerful ships, but It cau hardly produce a more- 
handsome one than the "Wyoinltig " 

PreventiTe Clinica in Industrial Establishments 

T HK only way tt> intcreat the manufacturer lu the 
health of bla employees la to pn>ve to him that it 
pays in dollars and cents to Improve factory conditions 
When his profits are obvioiialy affected, he is likely 
to be Intarsated In the welfare of Ida employeea. as a 
general rule. Ntime of the larger corporations, however, 
hare reached a atage where they regard the health <if 
their employeea as they do their own. not from a iner- 
ceuary isdut of view, but simply as a matter of fair 
play 


The Whiilo matter la excellently considered by Dr. 
James A lloneij in 7'/ic iStwinccriHa Magazine, from 
which we quote tbe following paragraphs; 

“Increased profit la represented by a more healthy, 
energetic attitude of the employee toward either his 
work or the purchasing public If ventilation, terapera- 
tnre. and humidity are Improved, and if an existing 
physical dlaturhance la corrected, physical action aa 
well as mental activity must necesaarlly be greater. In 
piece work tbfll la apparent When tbe market demand 
is large, and apace la limited. It is Imperative that the 
individual piece worker not only be relied upon to pro- 
duce a certain number of articles, but often he Is urged 
to Increase It. Does the atmospheric and phyalcal con- 
dition have anything to do with the profits of the em- 
ployer? Most decidedly. 

"In general, then, we can demonstrate the economic 
basis for a preventive clinic A case showing Ihe lin- 
ixirtance of ventilation la cited hy C. E. A Winslow 
where the New England Telephone and Telegraph I'om- 
pany at rainbrldge. Massachusetts, bad Insfalletl a sim- 
ple ventilating system In their operating room, lu the 
spring of 11)07 Dr Winslow states the following In 
his rejKirt on the ‘('ash Value of Factory Ventilation': 

Tbe cbsDge In ventllallon did not sffepi the attendinre m 
the operating room during the summer of 1«07 No direct 
effect eiiuld be eipectisJ at this acason, since In warm weather, 
with windows open, natural ventilation of tbe room ihiuSI 
acarccl.v he ImprotMl upon During the winter of 1007 I'los 
however, a marked Improvement was mtnlfeat For the Hrat 
three mnntlis of IPOO the average percentages at ois-rotori 
absent were 4 l» f, 0, and 4 1, respectively; for 1907 the 
ngures were 8,2, ,’>0, and ,7 4, for 1908 they dropped to 1 8, 
2 4, and 1 8 Coinparlng the tlirej* winter months only (Janu- 
ary to March), It appears that 4.9 per cent of tht^ force seri' 
atnent In lOOH, 4 .’i per cent In lOOT, and only 1 0 per cent In 
IDOS This means a net saving for tbe throe months of 2 S 
per cent of (be foree emplovi-d, corresponding to one and eight 
tenths Ihe entire time of one operator 

•The original eoat of Installing the system of ventllallon 
was In the neighborhood of gjri The saving in operators 
time during tbe three winter inonths amounted to 23 work- 
ing weeks, as Indicaii-d above (Kl weeks x 18). Since tbe 
average pay of an operator la 28,80, tbia meant a saving of 
HUB fo the emi)1ovi'ea In wages, and the Increased efficiency 
due to the regularity of attendance paid good Interest to tha 
lomiiany.' ' 

Another case la citetl in which the cost of Inatalllug 
a ventilating system was $n,oro; the reduction of the 
imrcentage of absences due to Illness was so great that 
the employer was coraiiensattsl for his outlay ; and 
while previously the employees were likely to become 
stui»ld In the latter part of the afternoon, the new 
system maintained alertncs.s during the entire day 
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'/'hr pui/ioar oj ihti journal it to record accu- 
rately, simply, and interestingly, the world’i 
progress in scientific hnoxvledge and industrial 
achievement. 

The Merchant Marine— Free Canal Fallacy 

T IIK t'nllod Hiates Si'tintr b.v vote of eleven to 
forf.v four liHH refused to strike from the 
ruuuimi I'niJiil bill the iirovlsioii BrantliiK free 
IwssiiRe throuith the caiiHl to Amerlciiii shliis The 
eorres|M)iideiit of the Times lit Wiishlrurton is of the 
ii|)|iiloti Mint the overwhelmiiiK imture of the vole shows 
that there Is no ehaiiee that further delmte will chnnce 
the mmtei before the bill Is Hiinll.v dlspostsj of 
This iicMoii of the Semite raeniis that It is tlie dellb- 
ei'iile iiuriiose of tiuit Isid.v to vlolute the letter and, as 
muu) of us see it. the spirit of a most eleiirly-st«te<i 
treaty’ ohllKHtlon 

Hut It Is not of the iiiorul usiieet of this ijuestloii that 
we are nismt to write- we did that in our hist issue 
What we wlsli now to isiinl out is I hat in exchanip* 
for this pln.vini; fast and loose with Internutional obli- 
(tutions we are about to obtain a ver.v doubtful eom- 
tieiisMtlon The eountry is asked to lielleve Ihiit the 
remission of tolls to American sUlim usiuK the cuuul, 
will prove to Is* a isiwerful and very effective akeucy 
in liuildluK nil our defunct merchant marine. As a 
matter of fact, tl will do nothliiK of the kind No far 
as coustwlsc shliMiinii is concenied, that is already iiro- 
teeted; for the shliis of foreign nations are iirohibited 
from eiiKiiftlni; in sucli trade. To remit tolls to coast- 
wise sliliiiiins will ho in effect merely to divert a cer- 
tain iNirllon of the profits of the canal from the Na- 
tional Treasury into that of the shliipiuK comiainles 
thul are heiiefltcd. 

Kijually slioit-siKhted and fatuous Is the belief (hut 
the reuilssioii of tolls will lieiiefit our deep-sen ship- 
liliiK us a whole, and hriuK ahout n Ronerul revival of 
the American Mercliniit Marine Tlie causes which 
underlie the present moribund condition of our over 
sea trade He tisi deep to lie reached by any such cs- 
Iiedlent as tlie remission of canal lolls. The relief 
afforded would ho too local and limited, (’onslder, 
for iiistiiiiee. mir trade with .Nouth America. The re- 
inlsslnii of tolls to shliis eiiKnKcd In that trade would 
mean Mini ihosi* shlim which run to South Amerlciiu 
IKirts on the west etsist would rei’elvc the beneflt of 
Croveminent asslsliiuce, while those which run to iKirts 
ou the eastern coast would rei'elve no beneflt whatever. 
On what imicticnl erounds could such a discrimliiatlun 
lie Justifletr/ Why should oiir trade to the western 
const of South America, to Austnilasia, and to the 
(irleni lie so Kreatly nsslstwl, and the trade to South 
Auierleiiii iiiid KiiroiieHii ports lie left in Us prcsHUit 
hoiK’less eoiKlitloiiV 

The iiiibulldlii); of our merchant marine is one of the 
most eoniplleiiled and dittleiill problems that ever con- 
fronted the Federal Oovornmeiil The guestlon ahoiild 
lie considered ujioii broad and statesmanlike lines, and 
any sllrnulns that doujrress imi.v aiiidy should be of 
a kind that will pi to the very heart of tlie iirolilem. 
The exteriiul upiilicaiioii of a quack remedy (for such 
1 m this fre«* toll movement) wdli never do more than 
(tlve a relief that is local and temiiurury. Our deeii- 
aea slilppluB as a whole will remain in its jiresent 
comatoBc condition. 

The Kalu will be sllKht, The cost in loss of luternn- 
tluual iirestiifc and remitafion for siiuare dealing (and 
as a iieopie we liave always prided ourselves uism 
that) will Isi appaltuyt! 

We note that one of the ameiidioeuts to the bill calls 
for the admission to Ajuericuu reitistr.v of foielKii-hulIt 
!ihli>s exclusively owned by Amerk-ans We are not 
prepared to admit that such admission would lie alto- 



Kettuar a beneflt ; Inlt' as a moans to the ^nd desired, 
it is Influltety ptYferaWe to the ortKiaall bill. 

If the Heunte sincerely wishes to promote American 
shlppihB. Ifi It do soniethlngt that is at least atatos- 
manlike and oonslstent with that hifh standard of 
intertuiUonal morality which the citioeiw of thia 
republic atm fondiy believe to be one of our 
national assets. 

Arefaeolofy, StUphor, and Cyrene 

UEAT industries have often been associated 
M ’ with the elements of pfaysloal danger confrout- 
\. T liiK Ihoee who onsage to further them. The 
hoxa^ is ten fold increased when the operailons are 
carried to, and even tieyond, the frontiers of clvlUoa- 
tion. The history of every groat entcriirlse of European 
or American capltallsatloii that has spread to remote 
lauds and alien peoples, records death and sufferiog. 

To ascribe to the comiietltlon within the soue of 
civilization of two great indiistrleH the nutimely death 
of an American citizen not even remolely Identlfled 
wltli those Industries and laboring in archeological re- 
search on a bleak stretch of Nortii African coast wonld 
tie to presume upon the credulity of a reader of Action. 
Hut an Instance of the truth that Is “stranger than 
iiction" is revenletl by tbe train of circumstances that 
led to the murder at f'yrene, in TrliHiUtiinla, a year 
and H Imlf ago. of Herbert BTetcber det'ou, of Michi- 
gan. 

In ttie cnlnmiis of this issue of the SoiKNTirir Alisu- 
CAN there Is marshaled ludlaputuble evidence to allow 
that rieCloii, who was a member of the expedition sent 
to Oyronaica liy tlie Archeological IiiMlltute of America, 
mot his fate indirectly as the result of the legitimate, 
but none the less determined, rivalry lietweeu I be eeu- 
turics-old sulphur Industry of Sicily aud (he sulphur 
industry of I^oulsiana, youngest of America’s “Infant 
industries." Tbe evidence also goes fur toward estab* 
llshlug tbe fact (hat the inordinate Sicilian fear and 
suspicion iKiru of that industrial conflict was a con- 
tributory cause of the present w-ar between Italy and 
Turkey. 

I>e(!ou was plainly an innocent victim of circum- 
stances that, fur the most imrt, openited quite with- 
out his sphere of life, but that lii on evil hour shifted 
only to center uiiun tbe desolate Acropolis of Oyreue, 
where be toiled with a scholar's rapt enthusiasm on 
behalf, not of industry, not of commerce, but of the 
HcleiKv of autiqultloH. His lonely grave on the face of 
tile jitHtcau of t’yreue, “looking out westward, toward 
the iiomeland,” to ipiote the description reiiorted to the 
Archeological Iiisiltuie of America by ITof. Itlchard 
Norton, tif Harvard Tlniverslty. who directed the expedi- 
tion, bears mute, but ehsiueut, testiunmy to tbe fact 
tliat the Ufe-rtsk wlilcli attends the onward march of 
modem industry may, by an abortive sequence of 
events, find a sucrlflcial ri^tm even in the pursuer of a 
totally divergent calling. 

How deoieseotefl was the antagonism wlilch the 
presence of the Aiiierlcuii expedition at a point several 
linndred miles nwa.v from tbe coveted sulphur region 
of Helicl-eMlelirlt creai«>d In certain Italian quarters Is 
to Ik* gauged from ITof. Norton's reiKirt of the trials 
nlilcit beset the |wr(y In their efforts to obtain an actiml 
start of oiiernttoiis on the site of Oyreue. The Houuwd 
trllwameu whom they employed levied uimn them for 
an exorbitant wage, and coucemlug this the director 
observed . 

The rvssoD wliy I sirrecd to this bigh rstn (10 plaiiters or 
alMiut 30 crntB « dwy) w«s that I wlshvU t<, eonviBfO tbu 
Arabs, as soon as posslbh-. of tho advantago to be derived 
from our preNemt-. One reaaoa that they dvinanded It was 
that reports had cimio to thcui from nenghasl that If they 
rufuBcd to work for us and forced ua to depart, our concea- 
slon would la* tsken up by Italians, who wonld pay them 
one mcjitlle (about 11) per day. 

Of noteworthy interest, also, Is Prof. Norton’s state- 
ment that "there is n>asoii to suppose the bullets were 
Intended for the director, and that the purisise was to 
thwart tlie undertaking by driving the Americans from 
tho couulry " 

The fact remains that the immediate cause of tbe 
HeOuu tragedy was a criminal plot against American 
life and an Anerlefln ondertaking. Huspldon points 
to Sicilian tofltMDoe In, if not direct SlCtUan Itmtlgatloa 
of the mutter. Tbe Current recital of the history of 
the Sicilian suliihur iududry, which haa always been 
closely Identlfled with the polltteal life of the Island 
lirlucliaiUty, demonstrates how serious, how vital -a 
menace American control of tbe snUflMir deposits of 
('.irenalcM must have seemed to the SletHans. It mnst 
have loomed to the stature Of economic disaster hefora 
their affrighted gaae. In the light, or rather the 
shadow, of so grave an impendtug catastoopbe, thOtr 
energetic protosta to B«ne sad the violent ottomtiibee 
of I heir local preos were Jsstiled. 

Had Cyrenalca been under any clviUsed dominion, it 
would have been a loUtiTely easy task for Italy's 
diplomatic repreaentatlvM ataaad to .dednltely aaoor- 
taln whether, as the Blclltans Ikamd. a ooiUMSaloB fdr 
the exploitation of siUphar in Qrremlea hod haen 


mhe a jranclad cgpittal of the i 

Of tbe Italians— to tbelr gnat <W*, w „ 
proved. The war followed, and a ^ 0 

IHs is avenging Turkey’s deUberato * 
life of DeCott. 

Hw Uge of Oamne for Purlfofor 1 

S ome very satisfactory results bavO o# liedwif 
tlmOs been obtained by tbe use of oaong ok g ' 
lutaetant and deodoHaer for Inginro htr. miOh «f 
has til lie reckoned with lu croVfded haHs, In certain 
dust rial workshoiM and In other, places. Tbe tuto 
however, has Its Hmltattona, and In brdar to J»|H****!i 
fully and Intelligently apply this agent, H Is n'oOMK 
sary to understand those limitations. Tbs enbioot I*t ’ 
dlocossed in a paper by M, 0. Troy, pnbUshfld in iW 
deaeral Bteotrio Review. ShcperimoBUi oq the aflSeot of 
OEono upon boototUil culturei have shown thgt , thf; 
bacteria near the suffooo of the culture may ha morg 
or less completoly destroyed, while the deep-hontod 
bacteria ore affeOted but littfe Or not at oil. This 
Is only what we should expect, fOr oaone, coming in 
contact with the organic material of the culture me- 
dium. oxidises the sanw, and Is at the come time 
Itself reduced to ordinary oxygen. Thus there is no 
optmrtimlty tor any owne to rench the bseterin In the 
deeper Inyers of the medium. As regards mors par- 
ticularly the oiftlon of oaone upon impure «lr, It must 
be remembered -that the osone will not only attack 
bacteria and other bodies which It Is Intsndsd to 
destroy, but will at the same time act upon all or- 
ganic matter present, some of which might have been 
removed by other, cheaper means, such os Altaring. 

It is needless to point out that it is shsar waste to 
consume oonslderable quantities of osone In the oxi- 
dation of such removable .Impurities, to say nothing 
of tbe tact that these may take up all the osone sup- 
plied, giving it no opportunity to reset sattstsctorlty 
upon the substances tor which it is particularly In- 
tended. 

As tor the field of usefulness »t the osonlslng pro- 
cess, It has already been pointed out that this extends 
particularly to crowded rooms and worksbopM. As 
special examples of the latter may -be mentioned, the 
shops tor assorting rags, factories for the manufac- 
ture of fertilUers, and those which work gelatine, 
glue, hides, hair, fat, bones, born and other slaughter- 
house by-products. Such Installations, tbe emanations 
from which oonatltute a nuisance and a menace to 
the public health, may with great profit apply tho 
ozone treatment. 

Several iMtaacea are on record In this country, in 
which the osone treatment not only proved a very 
elBoieiiit remedy tor conditions of bod sir, but did 
so In circumstances In which other means bad failed, 
or were tor some reason Inapplicable. Thus a moving 
picture show in Schenectady bad experienced dUB- 
culttes with its ventilation. The management were 
very desirous of providing the beat ventilation pos- 
sible, and had gone to conalderable trouble in setting 
up the requisite equipment, but all to no avail. A 
larger blower could not be installed without giving 
rise to obleptlonable draughts. As a solution of the 
trouble an ozoniser was Installed, with tbe result that 
the air in the theater Is now perfectly sweet and 
odorless, except for a faint and rather pleasant smell 
due to the Muall exceiw of oxoue. Similar results 
were obtained In a workshop, the air of which was at 
times rendered uninhabitable by vapors arising front 
a solvent used In the process of manufacture. ROt 
only woa in this laatanoe the desired relief obtainad, 
but a coatly ayatem of draught pipes previously in- 
stalled could now he diapenaed with. In another ensa 
a store woe Invaded by clouds of smoke from a fire 
In an ndjoneot bnUdiag, and the owners sow before 
tbem the prospwt of much loss owing to tha dtfl>- 
culty of eliminating too odor of smoke from the p 
dad from the gonto- non 
■aved the Utnatliiin. 

in the attotl^^n df air, tile dgodta ahonid 1»« 
blown into «hd totartnMnt. or the air nbould be drantn 
through a apeelOt chamber in whtto the oapne id 
mixed With it It is important that to« oaone gdtof 
finely into contact each todtri^ndi particle wtoeh 
It le dtolvad to destroy. ' 

The mototoia tor producing i^w oMn« okouid gta 
toodnea tofT nttoona oxide or «ib«r gas hgM 
an untoward notton on toe human «wgan^«ii 
The geneeaMon of oaone should poattoue unttl too 
air, aa datoRnttoid by. experimental toit, (a tboroitiMy 
aterlllaed, and toe machine ahonid produeo tola remit 
diltoont todftog to# otaaoaphere with oeono to' gw 
toiurleiu ooaeontivtaan, ^ " 


Here taeo, an otonlaer completely 
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EleetricH^ 

lt ^ l r i i < |» to<8fetoto‘~-Tbe extrtniA nortbeastem eorner 
ot tobwto'mll mdiotelegraphic ootamuolMtion with 
VtodivMito]t ton end of tho prewtti guauaer. Stationg 
are to aoiirw of amet<un at Mayahama and at Novo- 
MtthpviOi at to* toouto of the Anadyr Itiver. 

ShodtoHrOB ^al* toaea Exposed to Bleelric Wsto*.-^ 
That hlfh potoM Hertaian waves emitted hy modem 
wireleMi telegraph sllatioiiH are capable of setting up high 
^eetromotiv* fonw to metal strueturea in the immediate 
vMnity ot to* atattons, was reoently shown in Paris. 
Some wpitoiHit oh a seotion of telegraph line experienced 
severe stowla whsn they touched the wiree. Investiga* 
tton showed toat the source was the great Eiffel Tower 



toaMsa of MBm .Gases by Eieet^c Spsrk.— Many 
Moidental explosion may be traced to the “touching 
off” of gases by electric sparks. A recent oolliery explo- 
^00 appears to have been caused by the tiny sparks at 
the toemblsr sontaot of an ordinary electric bell; the 
a^oMeBt emphatoitog too need for providing absolutely 
■patotoss etostrisal apparatus of all kinds in mines, fa>o> 
tories, or einywheiw that explosive atnrnspberes are likely 


i eohtoUMl Indnue to toe toie ot both 
lenger stoamen which is noticeable on 
to* Gnat Xeikss. The new staamtotp> “City ot Detroit 
ni.’’ttoitoilnowtoronimiestoa,tothe largest eldewheel 
paesBitger Steamship ip the world today. In the history 
«( Bteamhip eoutrootion she has only been exceeded 
onee, and toat wn by the "Qroat Eastern,” which was 
0B8 toot to length. The l^Onat Baetern,’^ however, 
wu both paddle- and sonw-propetled. Th^i'City of 
Detroit ni” i* 9Q0 feet over eU, 55 feet broad molded, 
KIO feet over the guards, and she has a molded depth 
sff 32 feet We shell have more to say on this fine 
veessi at a later data. 

Th* ayde and to* Otonl EDgtoe.^-Aeoarding to 

toe London Timot, the Clyde shii^uilden have an 
obiestom agntost the Iheaal eggine on the ground of 
ito took of dnMity ap ootgimnd with the steam eqgtos, 
Ctoiming that it must b* kept runniag at a toir speed 

it wUl stop altogsthsr, whsms the steam engine can 
1» run either ahead or astern at any slow speed detoed. 
The niaken of raoiprocBting engines ot the smeller 
marine type state that this is the principsl reason 
why the oil motor is sot making mors heiKiway. But 
a Dicsd engine consumes less than half the amount 
of fuel and is to every respect far more eoooomicat, 
and benee it is certain that the obieotioa above named 
will be met and fuUy mastcrod; indeed, the wduetion 
gesr would solve the problem at once. 

German Naval Incnsas.— At the tost annual meeting 
ot the German Navy League, under Admhnll von 
Koster, the ptendent, in his opaning speech, stated 
that the new navy law provided that by 1917 there 
would be in the navy forty-one battleships and twenty 
armored cruisers. Tet, iu the faos of those facta and 
of our recent emphatic reawertion of the Monroe Doe- 
trine, there is a determinsi attempt to prevent the eois- 
Btruetion this year of our moderate naval prograauae of 
two battleships par annum. The people of the United 
States, We firmly believe, are thoroughly in favw of 
the moderate twcntolp program. Taxpayers torough^ 
out the country should give their repreeentatives in 
Oongress to understand that the proposed oessatloa 
of building is extremely unpopular. 

Vehicle Mid Pedestrlsa Tratte.— Any one who is 
abroad on the streets of lower New York at the noon 
hour— «t any hour ot the day, for that matta^-mmst 
feel that toe time is near when toe question of pro- 
viding further foot-pasksnger . aaeommodation to very 
near at hand. We have frequently sdvooatod the 
separsition ot pedestrian from veUoBlar tMifBe. The 
simidest way to do this would be to d0ttbto*4eto the 
•trosts, not neoesssvUy BMoss their full width, bbt Iv 
provldiito*lto»v« eaoh sfdeirallc addltionel aidewalis tor 
toot pMStogers at tbs tovsl of the first ftoor. Apwt 
from too toossntog up of oontcetloB whteh woi^ be 
seowtod by toto 


of Destroying Msrtoe Boring 

Werme. — A way has been found to cheek the ravages of 
the teredo in destroying wood structures such as the 
submerged piling of wharves by means of Jt speoial float- 
ing eleotrie power plant oounected to submerged elec- 
trodes permanently wired to the wharf. Chlorine gas is 
eleotrolytioaUy generated in the salt water, and the 
chlorine effeetusdiy cleans out the colony of teredos 
Wfaiefa are attaeking the wood. An oooaeional treat- 
ment only to suffieieat. 

The Largest Blagle-phaee Leeometfvee.— The most 
powerful sitiglMUiit eleotrie looomotivea that have been 
designed up to .the present time are now being built for a 
Swiss r^way. Thi^ looomotives, ten in number, weigh 
lOS tons each, total, and have a weight on tbeir Um 
drivers (adhesive weight) of 85 tons. They are capable 
of developing 3,500 horse-power at a spaed of fifty miles 
per hour, with a possible increase of speed to soventj'- 
flve miles per hour, for au uninterrupted run of 1 ^ hours, 
and can exert a drawbar pull of 18,000 kilogrammes from 


tto aicpKgptBM&t, too provWoa of shptteeed 
•»toW appre^ted. 
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Etoetrelyeia Ordinaiwe la Chieage. — The city oouncil 
of Chicago has reoently passed an ordinance requiring 
certain .electrical equipment to prevent damage by 
eleotrolyeis. It requires that the difference ot potonti^ 
between any two points on a return oircuit must not 
oxoeed twelve volts and between any two points on 
toe return a thousand feet apart, within one mile radius 
of the oity hall ehall not exceed the limit of one volt, 
while between any two points on the return seven 
hundred feet apart, outside of this mile radius, it will 
hot exceed the limit of one volt. Beturn current amper- 
age on pipe and ekble sh eaths must not he more than 
five tenth* ampere per pound-foot for caulked oast 
iron pipe, and eight amp rres per pound-foot for screwed 
wrouitot iton pipe, and sixteen amperes per pound for 
standard toad or lead- alloy sbeatbs of oable. 

WIrelese DtofrsM CaUs Net to Go Unheard,— One of 
the most noteworthy steps taken during the Interna- 
tional Radio-Telegraphic Conference which opened in 
London June 4th and closed .July 5th is the laying down 
of a praotioal rule for attendance on the wireless appara- 
tus on shipboard. It will be recalled that the "Titanic's” 
distress signals went unheard by vessels in the immediate 
vieinity because the single operator employed on those 
ships was off duty at the time. Under the Conference 
rule, a permanent watch is rtMiuired on ships of the first 
class, wbioh means that two operators must be employed, 
and on ships of the second class, employing only one 
operator, the receiving apparatus must be attended dur- 
ing toe first ten minutes of eaeh hour. In order to allow 
the operaV>r to have his rest unbroken when off duty, 
this provision will probably mean that one of the crow 
trained to reoeive distress signal, will bo required to 
listen dmriag the ten minutes befrinning each hour. 

Fwtng fftaliMm la toesrix. — How to fuse platinum 
wiTM into gnorto tubes, so as to make a go^ joint, 
to no emidl. pe^ifiem. M. Berlemont presented his new 
melj^ to tlw Atodsmi* (f*!* Bcienoes not long sinoe, 
and ebim to bbve been suooesstul. The difficulty is 
that quarto istetto at as high a heat as ,800 dc«. Cent 
end ibul a vvQr.eiBell expansion value, while all the 

«t to a muoh greater extent and also melt 

to * hritor temptoature. After numerous attempts to 
' to' jtjlBt, llret by diroot fusion, and thefi by ea 
.nt patoodt such as the use of giass or enamel, 
..^...tobrtotottolYtio deposits between toe wire and the 
qitorto# ^ Be^totout came back to the direct met)iod 
tf imtosSiW to* Stotal in the quarts, uring a platiatim- 
'itmm. By an improved prooees, reqikMng 

toto* hi^ nnuld make a t^ht fused joint which 
would toMd a h^h beat without damage, and wm thus 
a)i)e to make aU kmds of quarts ttoes with tueod eleo- 


Aeronautica 

Hydro-aeroplanes at Aix-les-Balns.— The municipality 
of Aix-les-Baiuii, one of the principle watering jiini'es 
in Fraooe, is engaged in organizing a cuneoursi^ of 
hydro-aeroplanes with tlie aid of the Aero Cluh Flights 
will be made upon tlie Bourget Lake on tins oecaNion, 
from September 14th to 20tb, and there will Is? se\eral 
prises, amounting to a total of SlO.UOt). All the flights 
are to take place on this picturesque lake and the event 
will no doubt be an attractive one. 

A Flying Corps Bill. — The House of Representatives 
reoently passed a bill authorixing the detail of thirty 
naval officers and thirty army officers for aviation duty 
at double their regular pay. Officers of the Marine Corps 
are included in the authorization to the Navy. The 
length of the detail is nia.de four years, but it may be 
renewed. It is also stipulated that at any time an 
officer HO detailed may be sent back to ins regular duty 
if for some reason he should become unfitted for flying 

A British Aeioplane Gna. — Experiments wilii a quiok- 
flring gun in an aeroplane were made by tbe Royal Fly- 
ing Corps at Farnboniugh, on July 25(1]. The tost was 
made in a stiff breeze at a height of about four hundred 
feet. Home twenty rounds of ammunition were fired at 
i m ag in ary objects on the plain directly beneath the aero- 
plane. The recoil is said to have Imd l.ut little effect 
upon the stoadmess of the macliine A lniilaiie was used, 
built in the army factory. It was ehi«s'ially’ strengthened 
in order to carry the weight of the gun and ammunition. 

The First Theft of an Aeroplane. — The first ease of 
stealing an aeroplane occurred not long ago at the 
Puobem aerodrome at Munich. When the pilot, Helal, 
arrived in the morning he found that some one had 
broken into his hangar and that the monoplane was 
ndssing On inquiry he found that scneral yiersons in 
the neighliorhood had heard the noise of a motor alxiut 
2 o’clock in the morning. Apparently some enterpris- 
ing pilot had flown away with tlie machine. In the 
suburbs of Munich policemen were kept busy seaiimug 
the horizon in search of tlie flyer. Up to llie jireseut 
writing the machine had not been recovereil. 

Statistics of French Balloon Ascensions. — Figures 
show that the number of balloon ascensions in France 
dunng the first six months of this year is greater tbuii 
ever before, this referring to spherical balloons. From 
January Ist to June 30lh, there W)?r(? made two hundred 
and fourteen ascensions, for which the ainminl of gas 
used was ‘243, UUU cubic meters (7,300,001) eubu- feet) 
The number of persons taking part in these am'ensions 
was six hundred and thirteen, of whieh tliere art euunted 
one hundred and twenty-eight offieers uppointi'd for 
the purpost* by the War Department, also ninety- 
seven women aeronauts. 

Proposed Aeroplane Flight from London to India. — 

The Peking-Paris aeroplane flight for wliioli a prize has 
been offered by the Pans Maim has inspired English 
aviators with the project of arranging a flight from Lon- 
don to India, and a committee has been organized in 
London to push the scheme Tbe proposed routti is 
across Germany to Vienna, thence by way of tlie Khipka 
Pass and Adrianople to Uonstaulinople; then along the 
route of the Anatolia Railway to Aleppo; thence to 
Bagdad; thence along the shores of the Persian Gulf and 
the Arabian Sea to Karaclii; a total distance of 4, MX) 
miles. It is expected that at least three aviators will 
take part. 

The Coming French Show. — Tbe fourth intornatioiial 
aeronautic show which will he held at Paris in the Grand 
Palace is likely to outdo its predecessors in interest As 
to the decoration, it is proposed to use the new aeroplanes 
which are lx?ing built by pubhe subscription for ilio 
army. These will lie hung in an attractive way so os 
to make quite an impression iijHin visitors, it is not 
certain, however, whether this plan will he realized. 
As regards the exhibits, these are dividetl into tinriecn 
groups, eoinprising spherical balloons and airships, 
aeroplanes, motors and helices, scientific work and 
apparatus, works of art, matonal and machine tools, 
transport and shelter, majis and hooks, commerce, 
various imiustries and maniifax'tured ohjecds, motor- 
boats, societies, touring. 

Biplanea for Greece. — The fleet of biplanes which 
H. Parman’s estalilishmcnt delivered to the Greek 
Government not long since for military use i.- now 
engaged in very good flights in that country. More 
reoenijy, Lieut. Kamberos mounted on oiu* of the 
biplanas, whieh was transfonned to a hydroplane, set 
out to make the over-sea flight from Athens to Hy’dra, 
the distance being about 00 miles Htarling from the 
port of Phaloros at 9 o’clock in the morning, he sailed 
above the Kalonique Gulf and then ros<‘ to a great height 
and flew toward Hydra in spile of n very stormy wind. 
The torpedo boat "Nike” ai-companied him. Ho 
alightod at the port of Hydra, after making the trip 
in forty-three minuti*8 at an average sjiced of fifty-five 
miles an hour, and be flew back to Athens on the follow- 
ing day. 




CharactarlBtie mmic of salphnr opwatioM at Caltaniaetta, Sicily, 
■howinc trade product heaped In monndi. ready for ahipment. 


Molten anlpkur penriac from meHtas famnee Into inoUi 
at Caltaaleetta : Bidihui atlae worlMr ■'on the job.*' 


Sulphur at Home and Abroad 

A Contrast Between American and Sicilian Methods 

By Harry Chapin Plummer 


S IOILT'8 Aulphur production centoro In 
the toutherly anjtle of the leland and 
comprises an area about equal to that of 
the State of Connecticut. A population of 
000,000 la directly dependent upon the In- 
dustry, and of this at least 300,000 are 
Ignorant, IH-nourlsIied i)oasauts, called 
“carusl," who labor lu the mines. 

The mlnalile deposits extend from Cen- 
turlpe, lu the Province of Catania, on the 
east, to Qlbelllua (Province of Trnimnl) 
on the west, and southward as far as the 
coast. The richer deixislts, all uuder 
operation, occur within an area of from 00 
to 106 miles In length, and from 53 to 06 
miles In width. The sulphur, which In 
structure Is massive, or coarsel} crystal- 
line, hut usually compact. Is found chletly 
In an argillaceous limestone, UHSisdattHl 
with gypsum and hitumitinus marl The 
sulphur-beurlug rock takes the form, m»t 
of extensive losls, but of Immense lenses 
of variable tiiickness and richness, and 
there are usually present from three to 
four sulphur la.vors 

Kxcet>dlng1y crude nnd simple metlusls 
prevail, nnd have prevailed since the days 
of the Humans, in the mining of Sicilian 
sulphur Steps hewn out of the rock lend 



Mined lumps of sulphur at baas of mounds, Caltanbstta, uid 
culeuroni, primitiTs ovmu In which the sulphur Is heated. 


to tortuous and disordered subterraiMun 
galleries attaining to depths of from 800 
to 836 feet, but averaging about 000 feet. 
The crude ore Is heated to the meltlac 
point of 116 deg. C^ut., and collected as U 
Is run off There are two methods by 
whieii the sulphur is heated : one, by burn- 
ing part of the mineral lu what are locally 
termed calcanmi, or beehive ovens; the 
other by means of superheated ateara 
forced Into the deposits b> hydraulic 
pressure, somewhat after the system lu 
vogue at the American sulphur wells In 
Louisiana. 

One of the most drastic moves in the 
history of the Italian Parliament was 
made necessary by a crista that arose In 
Hlclly In 1006. It was the passage of an 
act by which the 180 sulphur producers of 
the Island were forced to combine In a 
oonaorttum, or state trust, and thereafter 
to deliver their product over to the Gov- 
ernment, as mined. Among the members 
of this trust, which Is known as the Con- 
Horslo Obbllgatorio Zolflfero Slelllaiio, are 
Princes, senators, and deputies of Sicily, 
nud a oue-tlme minister for foreign aHalrs 
of Italy 

The Hiclllau Industry, debilitated by 



Mechanical operating plant of Jordan sulphur mine 
^ Caltaalsetto, with trackage and coke dump. 



nto Is • h««« biii*fart7-st«iit (s«t Mgh sad i 
Cast lone into wMdi lf«aid sulphur is htlag pumped. 


Losdins s Tcssel with Loulaisus sulphur st the rate of sixteen tuns a 
minuta Contrast this with the method of loading Sicilian sulphur. 


a; Of market speculation, usury and 
I pmiMtf, late 111 the last century, 
under the shock of news of the 
up of an Immense deposit of sul- 
ir«^un the gulf c<iastal plain of 


fly Herman Frasch’s Invention of a 
pSjcpsn for liquefying sulphur In the 
gMund, at n depth of 1,000 feet, and 
pUPaplng it to the surface In fluid form, 
aw tmmeuse alluvial deismlt of sulidiuv 
tWCalcasleu twrlsh, Louisiana, on the 6ulf 
oft Mexico, was oiiened up in ISOfl. The 
duposH was In the form of a volcanic 
cote, the apex of which was HOO feet 
Mto the surface An eminent Italian 
opglueer, Dr. Baldaccl, delegated by his 
tfoirernment to Investigate the rctwrt of 
the discovery, that had quickly reached 
Europe, not only confirmed It, hut esti- 
mated the newly found store to aggregate 
40,®W,000 tons, or more than sufildent to 
aieet the world's requirements for an en- 
tire generation. What m<ist alarmed the 
Btclllaua, however, was the fact, as re- 
ported by Dr. Italdacd, that the Loulslnna 
sulphur was produced at an average cost 
of gS.0N iier ton, as against $12 per ton, 
the cost of mining sulphur in Hldly 
Water, suiierbeated to .350 dog Fuhr , was 
sent Into the ground In l^oulslana, in col 
umiis wherein a pressure of one hundred 
IKiuuds iier square Inch was mnintolnod. 
When dissolution was effected, the liquid 
sulphur was pumped Into great bins of 
about ISO by 2SO feet, where It solidified 
to the consistency of sandstone, and 
awaited the attack of workmen to break 
It up, by blasting, for shipment. 

The wells were sunk in groups, the 
Individual wells lieliig placed fifty to one 
hundred feet apart, and a single well 
would be found to have a dally produc- 
tion of four hundred to five hundred feet 
of sulphur and to keep up u steady flow 
for months at a time. The 11«inld sulpbur 
as It flowed from the well was so pure 
that the company was able to guarantee 
a sulpbur content of «HV4 per cent, but the 
average purity well eset^ed that figure. 

Twenty 160 hurse-Iiower boilers wore 
used for a alngle well, and this represent- 
ed experlmentatldtk^'on u irauderous scale. 
The nomiier of boilers emifloyed to aupor- 
tuut the water used In the puihplng lias 
since tieen Increased to ISO, noefa of 150 
to liOO borse-iwwer, mniT afrailged iu*etghl 
battertes, containing with one exeeptlou 
16 to 90 bolters each, and each battery of 
twtlera tWpable of operating a well. Two 
of Umm batteries are placed In a group, 
00 tiniit one foreman «an oversee both. 
The billers are tired wkeluslvely with fuel 
oil. from WiOts located on toe 

prenfltoes, and only throb men. two firemen 
and one ten<hn. are required on ea«h 
to the firing and toe feed water in 
eato Mttetff. dlmtUirly great economies 
halft bwto effected to toe dMputeiitog of 
toe mlpbur for toument. A flat tor re- 
fletoee a toad totrtirdlto tone withtit 
He «t to* genpaiijr'a 



Shipping sulphur at Catania. Sicily ; antiquated methods of weigh- 
ing and loading by hand labor, in baak^ of straw, ore shown. 



Loeaantlve derrick in LoulstoMa taklag up 

llP'dhMiu of odlpliw two tom ot $ tiam 


dfx-ks at Knbliie I'Shh, Tex., iibiuil fifty 
miles away, one niiiii Is eniilileil to effect 
the automatic (llHcliarge of an entire train 
load In a few mlnnles, iinasslsied. and 
clmrlereil steainMhiiis and. of late years, 
vessels of the company's own llwi haNc 
loadisl more than ten tons ta>r minute aud 
sailed, laden with cargws of 7,(ltM> Ions 
each, within twenty-four hours after ar- 
rival at Sabine I'ass A striking contrast 
to the slow, laborious metlKuI of trans- 
ft'rrliig the siilidnir from the Sicilian 
stores at I’orlo Kmpldisjle and Ciitanlu 
to walling mIiI|is by hand, in baskets of 
but a few liushels each ! 

('onfronied bv this sudden developmeut 
of a formidable comis'lltlou lit 1WI6, the 
Italian (iovennuent realised the serious- 
ness of the situation It learned that the 
newly liorn sul)>hur Interest, yonngesl of 
America's “Infant Industrb's,” had not 
only intrenched Itself In the markets of 
the I 'lilted .States and Cauado, hitherto 
iiK*no|s(ll-it.d by the Sicilian product, but 
that It hud liegun an aggresslt'e camiialgn 
ill the lOiiropeau flold It bad even built 
at Marseilles a great rellnery for the 
Ireatiuent of the Louisiana sul|)bur, 
brought to the French {sirt in Its own 
sbliis. 

Premier Lussutl, who wits then at the 
helm of Italy’s Ship of State, resolved 
upon a step which showed how critical 
he regarded the situation that existed. 
He sought out the head of the American 
Interest, Ht.rraun Frasch, the “wlssard” of 
the l.«>ulshiini wells, who Journeyed from 
Marseilles to Home uiwn the Invitation of 
the great statesman 

In the course of a meiuorahle coufer- 
encH' belwemi the two, the Italian Prime 
Minister dwelt mmii the economic slgnlti- 
cance of the iillght in which the SIcIIImuh 
found themselvis^. 

Prnscli itledged his comitany to n-slrlct 
Ihelr oiteratloiis on the continent of 
lCuro]M' to such consumers as they had 
already conlrncled with, provided that 
the Sicilians would ahniidon (he Ameri- 
ca n Add, 

The orgunlaatlon of the Cousortlum, or 
state trust, followed, with the restiltlug 
shut-down of 120 of the 4S4 mines. The 
euiI)loyee.s of these, the smaller of the 
tslaud's mines, were dishanded Hut the 
attendant |>rlvatloii was minimized and 
the extreme results that the (Jovernment 
feared were obviated. Most of the laboi 
ers forced out of employ uauil later 
swellml the tide of Slelllan emigration 
to the United States. 

The i.rodiictlon of Sicilian suliihur 
readied Its hlgh-wiiter mark In 1005, with 
a total of 570,(KK) metric tons for that 
yimr, us against 1)00,000 ions lu ISS] aud 
112,000 Ions In l.SflO; hut after the eon- 
elusion of the agret'inent t»etween the Con- 
sortium and the Union SuIiihur Company, 
the iwodnetlon diminished, and In 1000 
totaled only 400, (XHl tons. At the lieglu- 
nlug of the present century the prodne- 
^VcmBM«d on pogt Uo.) 




SClEilTIFICiU<EH8(aH 

Sugar Beet Industry of Germany 

What Science Has Done for a Great Inch^sIStl/’ 

By H. C. Pnce 


* ituRnr from b«»tJi Is a dlrtict rwult of 
tlK NHiKiloonlc «ara In 1T47 Marggraf 
a t.eruiaii cbcinlat dlacovered that the 
coniniou white field beet of Germany con 
tabled Htigar but thi* dlaoovery wae not 
(oiiHldtred at* of any economic Import 
a 11(1 Hut Id the begluolng of the nlne- 
t(H>iilh centurj when Napoleon Bonaparte 
waa In tlu zenith of hla jiower he put an 
I niliargo on the traiwrtatlon of augar Into 
r uropc In order to atrike a blow at Kng 
land Bluet practtcallv all of the sugar 
uNod In hurotie come from the BrltlHh 
(111 iilcH Thla ruBulted lii famine prlcea 
fi 1 HUgar and now fur the firid time 
MaiggrafH dlecorery was thought to l>e 
of Boiue economli value and that itoaelblt 
th( iMiet might lie utlllzKl bh a aourti of 
Bugar Ab a result In 1812 a factory the 
first of Its kind In the world was built 
near Breslau Germany for th( mauufac 
ture of sugar from lieetB In b ranee like 
wise facturles were soon built and under 
111 ! stimulus of war prices and go^ern 
ment protection the new ludustre was es 
tabllshed 

Mince IMKl the average annual world s 
produttlon of lieet sugar has exceeded the 
annual ]irodu<tlon of cam sugar and In 
lino the worlds production of l>eet sugar 
exceeded S 000 000 tons oi stventeen bll 
lion pounds 

11« development in so short a time of 
the sugai bod as a source of human food 
la not equaled by anv other plant any 
whort In hlstor> 

Increase of the Sugar Content of the 
Beet 

In 1812 when the first sugar was roanu 
factured from beets It took twenlv tons 
of lieets to prodiKe one ton of Hugur and 
at tin iireHeiil tlm« It oulv requires about 
six toiiM ThlB decrease In the amount of 
Isiets i«H|iilred to produce one ton of sugar 
has bet II dm to two things (1) mon per 
feci unthods of mauufacturi and (2) 
(o 11 hlghei iiercentage content of sugar 
111 tin I (it prlnclrtallv to till latter This 
linriam of sugar content has been the 
iisiill of schntlfii plant breeding and 
(In rt Hulls tliat haie been attained In this 
llin an the most remarkable and econ 
(tiiiiulh the most ImiHirtaiit that have 
(vtr been aiiompllshed through the scl 
tliti of iiliint breeding Heglnnliig with a 
plant that did not (ontalii over 5 per cent 
of HUfcai Hvsli malic Helectloii by the 
plant I nadir has produced a strain that 
SI nutluns iiinialiis as high as 25 jier cent 
of sugar and the average for an entire 
crop staHiiii ill (lerumin has been as high 
hh 17 |ir lent as was the case In 191(1 

Unit tills liumiusi Increase In the sugar 
II ntt nt has been the development prin 
(Ipiillv of tlu last fiw decades Is shown 
bv till following table giving the per 
ceiitage of sugar found In lieets that were 
priHlnictl nnclir (hi most favorable Furo 


Production of B«et Seed. 

riie sugar lHa>t is estteclallv well adapt 
ed to bi-eedlug since a test can be made 
of the sugar content of tin Individual 
without (hstrovliig It for the production 
of seed 1 lie beet Is A biennial plant 
making its growth the first season and 
the following vear producing seed In 
selecting beets for sugar content they are 
harvested In the fall and In the labora 




The “plant “ at Klein-Wmaaleben, Gemuuiy, tlw latiMt boot 
breeding eetablMiinent in «M world. Hm ongnr ftMtoty, 
laboratoriea, seed warehonaea and adminiatimtlon btdMhica. 


Baet breeding labontory at KMn-Waniiabaii. Ger- 
many, for taating indi^dtul baeta for angar aantaat. 




Waman harTaatlnc baeta. Tba .af labawaa that 
art broncht la tnm athar jiwrlaiai ior Mm aiM. 


toura amau aadl«p la lorff^aai |||H 
beat and tartad 

taivUhwl baM, and It la aat 
ttM prodnettob <ot Mdd Mta 

ihwIbs. In tbla inannar a e U a W aa M 
made from geiMMitliMt ta «eaa(fltlil^^B 
pore Btnina and vartaClea 
Special beat bMndla« taca* 
aatahUabad in PWBOaand OanaiiiM mH 
hundreds of thonaapde of indlb*SM ||H 
afe taated Mob year d!te 

esofiral OeraMuqr, IdiOMaOM^B < 
uadar onlttvatlott and over Itty ImPp 
baat braadlay haa baOn oarrlad ed w||r 
the moat dareful and actendac MgiMv 
TtatOQ. 

farr mae in OoMniniptltMi af Bapl#. 

The world’s coaauiniition ot aapir Ipv 
now eight times as miuSi as It waa AMp 
years ago. From being regarded ie m 
luxury, sugar hae come to be a ueoeMIfiy 
In the every day diet of prdntloallr iV 
ctTHtied natlona It la the <me pndnab 
for which every Itidlvldnai ■eeme to hatn 
a natural taste and It la more generally 
Uhed by cltUdren tlum any other eub. 
atance. The amount oonenmed variae 
gTMtly In the different countrlea, and M 
a rule le In proportion to the degree ef 
clvlllntlon and average wealth of the 
nation. England and the IJuitad StatM 
have been far In the lead In the per coptln 
otmeomption, aa shown below, and naa 
the heaviest Importers. 

Per Capita CatuvmpHo* of Bugar <n 
Pound* Per cinnam. 

EngUnd HPJI 

United Htates 74.g 

Bwitaerland 08 1 

Denmark OdT 

Norway and Sweden 417 

Holland 80.0 

Austria-Hungary 77 2 

Germany 8S.0 

France 88.0 

Belgium 27 » 

Rusala l«,e 

Spain 1021 

Turkey 821 

Italy 77 

There la no distlngolabable difference 
between beet sugar and cane augar as 
they appear on the market They are en 
tlrely InterchangMble, and the only de- 
termining factor 111 their use la the price 
at which they are aold Althougli the 
production of cane augar baa Increased 
rapidly, beet sugar production has ad- 
vanced with a much greater rate of speed 
until now over one half the world’a aup- 
ply comes from beets The Increase In 
the world’s production and the relative 
amonnt prodnoed from sugar oane aud 
from sugar beets during the last fifty 
years la shown In the fOUowlng table 
WorUPp J^raductioa of Com <md ileef 
Baow in Ifm Tone 

PrcupoMtoe 

7Mf Case B«at. Total Beet flegar 

IBfig.. 12)78 880 1,788 22.1 

IfiTfi.. 12«S M4 2,700 818 

1860 2,084 1,081 8,810 48.4 

1880 22)22 82)87 6,000 S8v4 

1880 , %878 0,440 8.418 844 

iMd, 82ao 8,471 14707 874 

fiM Mnw FHUem la Bhguf Meat 
daw gnataat drawback to the growing 
od ^r beeMi In AtterWa haa been the 
telwr probimn. ^ large amount of hand 
iahdr la raqatrod, and In America tUa 
4iihW hae ndt baen available. In 
nany it la d«ne largely kg wemeo. A4» 
to the ceomM «f iaoo thaw em 
torn hgoda to Mermuny, tmtobv 
atob dC the owtww «* the totgis. «»# 
and «t tola aMbbto 

^ tfero wommi. 


fOrndtoMiMiiWflUc) 
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I m 'M ti4mm •* 4 


of 4te $oiBjmne Ambiioaic: 

1 irtiA th* artM* on ^’Staipiutnv,'’ {« 
AjisAtoiA for loly l9tih< tha j>rooen 
I Ear «U«)i • Qmmm wtont wm iwud 
k IMS ihonM ^ <f lotiiwt. 

7 Mw aoiitfaii <M Mm i4«to ooiu&ti of 
^ ta ao par ooBt oawwnfai or palatin In 

0 4 p* oonE of ^iboaute. Tbs eoatod 
AMo- AftW P^Mnf . MW idpte hi etobod 

1 knh ohMio (o^- » to 40 <!«. B4.). 

lAirpyi gnmnlktioa dovahAM duriiM the 

tf {MqnoM aro Mau^ 

th vUah dotnik on midoMd. Asmnliw 
p Mm IWMWM or* ilMiim in PAo<orra]AM^ 
for IWS, pm* 4tB. 

oraipa patont ii No. 1«1,911, patmwd 
^ IflOl: haoMl JiOr 7tb, IMS. 
b, D. C. BmiAMur B. ficBwaman. 


WmK^Kk of tha Sotaimnc Akibican : 

aditorial on (ha ‘*Titaaia'' ranindf na 
you what I wn>(* to (he ohaimon of tha 
**li^Vln?Batifatiiic Comnittae, but hare not omu 
any aewopaiMr, «*' 

IHb a latca (hip, like “Titanto,” moving anttUy^ 
a latge ioeberg, (he prineipal dangw and tha 
MKwi damage would net be in the onmtfdiiig of the 
iWsr Mw aoodiqg of aevenl oomparEmanti, but in the 
Mivtor of tha boOen and aoeoa^w^ *o tl^ tba ba> 
IMar of tba aogiaea 

mwa tha forward motion of tha ship ia oaddenly 

a Md nothing adiatavAr emdd hdd boiler* and engiiMa 
hreaUng Ioom and going forward and the 

hAlthaada and probably the bottoms. 

]|^t in addition to thbi (ha boilers must break tha steam 
BIrm and must immediately explode, and this would 
4ii|tDy tha ship. 

is submitted to your oomdderation, although it 
■Ay be old. W. S. PnoaeaB. 

Ban Jose, Oal. 

[In hk testimony at tha Board at Trade Inguinr. 
lemdoo. (he designer of tha "Titanis” stated that'if the 
■hip had strook bows on, she would have orumplod op 
about 100 feet of her bow and would have takn eevoni 
aeooada to oorae to a state of rest. He stated further 
that the blow would have been eo greatly ouehionad (hat 
the maohinery would not have been displaoed. — Bmvon.] 


batter oar* of our idiots, lunatios, and oriminak (ban 
W« do of our efaddran. The last are left to ehanoe 
until they beoome idiots, lunatios, or oiiminals, when 
they bei^ (0 reeeive the attention which oomes too 
iate, A tMtonM and truly humanitarian policy would 
be to eUndnate theee Maments by a painkss death, 
which would end many misoriee, protect aooiety, and 
purify (he seeiai atmosphere. Tut energias would 
thus ba kft free to attaok the problem of social regen- 
eration at its root, the children. The soolal organism 
oea never know itc own possibilities until it hu given 
every eUld nn oppcvtunity to grow up under the best 
possible conditions, phyiioal, educational, and ethioal, 
and it is tima that puWo soitoitude sbiftad more in this 
dirsetiao. Paul R. Bibos. 

Washington, D. C. 

A llMnliMtanr’i Views of Pktents 

To tha Bditar of the Sciaimnc Amxbican: 

Notieing in tha papers that when Mr. Samuel 0. 
Bdmuade of New York dty appeared before the Com- 
nittoe on Patents, he advocated making the date of 
dlingthaapplieationon an invention the test of priority 
Of the ittventton. 

nik. might further the intereet of justioe in some 
rare eases, but 1 believe on the whole It would be a 
grievous mktaka. It would result in the taking out 
of patents <« thousands of unperfeoted, and oonse- 
quantly usekn invendons. The theory of our present 
kw is that unless the invention on a maohine is some- 
Miiag that wtU antually do the work intended, the 
patent is invalid. The theory is that tha speoifloatioDS 
and drasnogs dhah show enough, so that a man with 
ordinary mechanieal sldll in Uie line to sdiioh (he patent 
pertains may be sMa to eonsbuot a ueeful and opaiative 
Htuhine. 

If the origiael inventor did not apply for a patent 
en his ftfst wruda oonoeptioni whan ha began experi- 
mentingi hs would have to do everything under look 
and key« ud would always be in danger of having 
hie ooiwaptioai patented by aomeone who found out 
what he ww worldiig on, to as to her him from using 
it after he got it perfeotad. 

It alsraye talma a yaar, and usually two yean, for 
me to make a matariai change in one of my machines. 
The ehange I am now making I have worked on steadily 
for three years, asaiated by a oorps of expert meohanioe, 
daring whioh time I have built over twenty models 
in reduring it to a pmctioal and useful state of per- 
teetion. Under the present law 1 can do the work m 
(he open, and have no fear of anyone stealing my 
inventioD 

I have been Mirough a number of interferenoe pro- 
ooedlngs. and while diey are expensive and annoying, 

I do not see any better way for insuring justice to all. 

Bomatimes I have grave doubto as to whether it is 
really very oOmmon to buy inventions for the purpose 
at suppreming them. It is true that concerns who have 


It would be utterly futile to try Ui explain to them 
why their ideas are impractical, and if one attempted 
to do 80 ho would have time for nothing clue, besides 
he would not euooeed in oonvinoing them There wm 
never yet suggested to me anything that I had not 
already oomddeted and usually tne<i out exhaustively. 
I never bought any patent. Many a man has left 
my office with the statement that he was going after 
my scalp or that 1 would some day overlook a great 
opportunity by pursuing the isiurso I do, only to sonio 
yw§ after ask me to buy the msebmery which he 
had purchased for tlie purpose of perfecting the manu- 
facture of his supposed invention. If 1 had originally 
purebsmd his patent, he would always have believed 
that the purchase was only to suppress it. That class 
of inventor usually has little to do, so has tune to make 
a good deal of noise, and a great many receive their 
statements at face value, hence the popular idea about 
buying up a patent to suppress it. Borne manufacturers 
make a praotice of buying up patents, but I do not 
behove that often they ever buy up anything of real 
merit for the purpose of suppressing it. 

The cost of selhng a patented article usually exceeds 
by far the cost of manufacturing. The public in its 
turn is very conservative, and as a rule all very meritor- 
ious inventions have to be foreed onto the public — their 
introduction involves a tremundous amount of educa- 
tion. I believe that it is in this respect that patents have 
been bonefloial to the public — much more so than from 
the tendency of our patent laws to encourage inven- 
tion. If Congress should paw a law giving sumo firm 
the exclusive right to publish books treating of the 
method and use of the metrio system and the exclusive 
right to make instruments for measuring and weighing 
by the metrio system, in twenty years we would all 
be enjoying its benefits. As it is, no one can afford 
to jntroduoe it, and Congress does not see fit to make 
its use compulsory 

It has boon said that the greatest boon conferred 
on Christendom was conferred by Qcrlwrt when, after 
disguising himself as a Mohammedan, he succeeded 
in obtaining admission to the Moorish universities, 
and after passing through two of them, returned into 
Christian F/uropc, bnnping with him Arabic numerals. 
No one bad a patent on their use, and for several hun- 
dred years they were not universally adopted, and 
■ohool children could not be taught multiplication and 
division except in the small factors, which eould be 
computed by mental perception with the use of pencil 
and paper During that time, for business and engineer- 
ing oomputatioDs, everything was computed by the 
use of the abacus, such as is used by the Chinese and 
Russians to-day. 

No one can question the value to mankind of the 
potato. Numerous explorers brought back to Franw, 
England, and Spain samples of the potato shortly after 
the discovery of Amenca, but it was several hundred 
years before it became a common aijiele of food, in 


A Wwd to the Socielfy Unfit 

lb' the Editor of the Boimmnc Amxbican; 

Kindly allow me to say a f«w words taa**tod 
by your editorial entitled "Lunaey and Motsda,” in 
your ueoe of July ISth. 

From (be datarminutio, the only thoroughly aekntiflo 
■tandpolnt, tbare k no *'l^ eeparating reeponsibie 
wiokednesi from note againet the public peaoe whkh 
have their origia in penrecsitiei of the peyohio afipara- 
ttu." Both result tnm peonliarites at structure, idiysi- 
eal or psyohioal, whioh are often as much beyond the 
MBoh of medicine or suifery ae they are beyond the 
asaoh of the subjeot himself. 

Now that the old oonoeption of punishment as eoeial 
Mvange has died out. in theory at least, the queetion 
k no Unfir whether one who is a publio meaaee is 
“insane” or “Imnunil." The pidot k that he is a 
disenaed element in the soeial wganism, and as sodi 
ritould be rensoved. BoientificaBy speal^, a man is 
no moTB to be blamed ter orime than for mssmity. 
|lflth the odds overwhelming againet the man who 
everstops the -NMunds of dooial conduot, as they ere, 
^ who doea overstep Hum bounds revoak a weakness 
tiitlMr of judgment or of etif-oontrel, both at 
■m ellkd to other forms of nuntoi wenkneas. This, 
fMa tmm the feet' that the “jRMvsnsion of toe taont 
tones” is either oongHoltol or toe rassdt of sally taihi- 


a large amount of money invested in special maohinery 
and plant for the manufacture of a isu^icular article, 
would be loath to make a change in that article which 
would involv* a farther large investment in tools and 
special mackinery and the scrapping of a large portion 
of their ocigliial inveetmont in this line. Perhaps a 
more serious determent is the fact that a change always 
invotves the neeecslty of re-educating the staff and 
working foroes to the prodootion of something entirely 
new, during whioh period an inferior produet is turned 
out and periu^ tito rsputation of the firm seriously 
injured. Ako oCteatimes things whioh, after long and 
careful teeting, and whioh. viewed from every stand- 
point, appoar to be praotioal, when put on the market, 
for some rsaeoix prove to be inferior to the original 
device. This k something that can scarcely ever be 
determined with a certainty until after some months 
or ysnis in the field. 

The faet that needy all manufaetuiers of speoialties, 
partieulady tooee protected by patents, maintain ex- 
pensive enperLmenUl departments, would tend to nega- 
tive (lie theory that m a rule they desire to suppress 
new toWSBthmO. All sttoh manufacturers reoelv* weekly 
oSoco to «l& ptoents etoartides in their line «» proposed 
improteOMtol on thoir devioee. Few, if any, offers 
at* haoid on anything of any value whatever, and 
moot of titom have for their bads some improetiod ids* 
wUto hM boon effisred by huadrsds of others. There 


spite of numerous recommendatiouH by various great 
authorities that it be generally cultivated. 

I do not believe a patent should be issued for any 
long period of time T believe that seventeen years 
is about right. For some things the penod is too short 
to enable those exploiting it to overcome the inertia 
of the public and reap any material benefits from the 
long years of labor, but no law can be so formed as to 
fit every possible cose. What appear to be the most 
revolutionary inventions should bo partly accredited 
to the inventor who first makes them practical and 
psfftly to the general advance in the mechanical arts. 
Seldom if ever has u revolutionary invention been 
brought out that has not been conceived and an attempt 
made to put it in material form hundreds of times 
before, only to fail either because the inventor has 
not the ability to perfect it or else mechanical arts 
are not advanced to a point when' it could bo success- 
fully and economically manufactured 
Were it not for wars requiring the simnltaneoils 
manufacturing of large quantities of weapons, the 
sewing machine and the typewnter could never have 
been manufactured at a cost which would have made 
their purchase and use advisable The machinery 
which has been evolved after many years for the manu- 
facture of weaiioos had to be developed to a high point 
of efficiency before sewing machines and typewriters 
could be manufactureil in large quantities and at a 


Tl* faqlt to toe iMwer tonuwitwiutkm k not that 
Et “xtosir holds •toroaw tofws m to imsponsifafllty for 
■rttakto ask.” but toat it doss not reeogaiM that tp 
a iBMi to bo tsMiw dow ant make Um Urn a 
tookl tifnim Bor dtol it totsr to* ftot (hat tethto 
Vtoto* 'tohut ho k-fay too Botin to bare beyotoi ^Us 
obtototo EEtotow dotoitoKortoolOtotoattbahototo 
otoW toVtoioto 'tomwido toto ho be rootoftod 
MtitoMU 'oad itototod'otoMtMkfy. ' 

iaM.to«Mriom;iridob>liMi doM to titoto; 
|M mma ■ Olvtonatoto '1*0 ' toibinrted into n 
*Hitoh.pitoto n'oitoativo votoo 


k ou tokgod ImproTomait to (bo eoaptometer which 
has boM dttoOd to uo on an »tongn to once a week. 
Thk Uoa waa tried out and dkosrded over twenty 
y«ar* ago «sd has tiace appeared in hundreds of adding 
■ad'OilOitokting auobiM patosts. I hat* tried it out 
otoatMthofy toi tfar** twparato oaeoofanM. Another was 
pntositad nwto torenty yesrs sgs. t manufaeturad it 
tor f toaA and touad it to b* to noon damage than 
botollK Ito Watiowlly I roooiv* kttirs from men 
ttooto h i to titoy Iko* lavaitod 000 or too otiMr of those 
totopitoto towt I am deprivin too wnrid to a great 
boon to Ntowtog to tun. over to toon * toototy and 
ntpAtafetin that hu taken twontyAvo yeon to build 
up, tot too ptopore to perfoottog hod putting their 
■ toeontians oa Mm market. 


low cost. I can cite numerous other illustrations of 
this fact. 

It is a serious question whether or not the one who 
pioneers a new art or invention duos the puhlie such 
a great injustioc, even when he buys other inventions 
in the same line. The expense of pioneering is so great, 
that unless he has reasonable assurance of a monopoly 
whioh will warrant him in incurring the enormous 
expense of pioneering, he cannot afford to take the 
ritic. I believe that a careful analysis will demonstrate 
that in those lines where a patent monopoly is the 
most complete, the publio bos received the most bene- 
fib and enjoys the most advantages in the way of 
improvement in quality of manufactured product 

Chicago, lU. D. R. Felt. 



T HK iviliiliiK of iiotrokauii oIIh iih uii urt Iuin been 
subject to M iHiculliir dlvorslt.v of llmlttttloim The 
Inllnite vnrlet^ Iti pli,\Hk'iil churucterlstlcM of (he crude 
oils which Imve been unenrthed hnve ImiwiHCd thosr, 
Umllutloiis, 

('rude oil iiieiin nii,\lldiit; from tin aiiproHch to 
nspliuttuiu 111 clmriicler (o the other extreme An ex 
Miuple represent iiiK the one extreme would Im a dark 
brown or nlmoHt black NiibNiance Iniilnj; ii pmiKent 
Mlor, the cotislsleiic.i of a thick moliiHHcs nial a Himcltlc 
Kinvlty of Hli«htl.v more than 1 000 na comiMtrtNl to 
water. A Huniide repieaentlntt the other extreme would 
have It sllsht dhacoloratlcm, onl.v, from a pure while, 
and would b(> cumiiurHlile In Keiierul upiMtarance to the 
verj llshtetil of Hewing iimcbliie oils Ho much for the 
liquid iietrolcuni prodiictH which Nature has depoalted 
for UN • 

In the miijorltj of InNUtncoH where petroleum la 
found, It In accoiniianhtl lo more or Icmm exIeuNlve 
deiKJHllN of iiiituval ttiiN There are Nome excetitloiiN In 
which iietrolcum In found alone There are it ureat 
iiiHii.t cuses In whirl! boh In found not accompaided !)> 
Iielroleuui, and mnii.t ItiNtnuccH In which It cannot lie 
ahown Ihni there In tin.i iih.vNlcal connection between 
deinmltN of bmh and oil 

It la an InlereHlliiB lait not (rreutl.v NurprlNliiB fact 
that itaaeN which are found nmldinK with petroleum 
otiN In the enrili inr,\ in ph.vNlcal eharacterlNtlcN almoHt 
Bn widely aN do the oll.x wlilch form the Brent fnuill,i 
of liquid jielroleum dc|aiNllN. thla with reference to 
sjiecltie Bravllj and varimice of the relative pereentaBea 
of the different hvdrocarhon coiupotiiulN of which the 
gaM In compoNed 

I’litll ahoul two yencN aBO iinlnrHl bumvh were pnII- 
inated commercially oh inefhane It In u fact that the 
Bleat volume of bun boliiB iiroducetl and traiiMiiorttwl 
to larBe couNiimliiB centerH mm be no elnsNed w'lthout 
great deibitlon from Mrlet Irnlb I’robnlily hh much 
as IRi iier cent by volume of the bon comiioHltloii In 
incibaiie, Ibe rcimilnder Im* 1 iib etlmne with very HllBht 
jiercentaBeN In home easeh of pvoimne. 

In dealliiB, howiMer. with llie bunon whleh are found 
directly accompany Iiib the iKdroleum oUn mn thov reside 
111 the stiala from which lliev are obtained, yve have 
II yery dill'erent c iiidition mid a \y Idely din’croiit Ben- 
eriil eoiuiiohlllon of Bas It lx thouBhf, now, tlml the 
y'arlaiice In boh eompoHltlon In mljiieeni oil yvells U 
iiineh Bfenter (lian In Hint ot the oIIn WellN locnlwl 
yvltldn a imrroyv rndltm and prmlncluB, no far as can 
be oliNerved, oIIh of uniform elmrucler from the differ- 
ent yvells yvllj jirodnee Buses w lilidi yiiry very markedly 
In iH‘rceiiluBeH of the different liydrocurhons of which 
lliey are comiioNed 

W'llhln the biat two years, a development Iisn been 
carried to the ]iroi>orlloiia of an IndUHtry allied to reflii- 
luB. hut yvhleh liecomcN iiecesHarllj a part of oil Held 
operatloiiN, and It couhIkIn In the recovery of u rehned 
gasoline yvhleh Is extracted from oil well gases at the 


Like most neie tMiws "mtural //as ffasoUnv" 
the prodiicf of an imaffinatitm. Far gears it ha4l 
been mttieed that pamline rolleeted in the pipes 
into it'hifh the iraste puses of oil terlls had been 
turned. This "drip" teas bonpht up bv irftneries. 
.in imu(tinutivc inventor, John Lathrop Qrap, made 
up his mind that he would find out why the "drip" 
iieeumutnletl at all. JJe found that pasnline could 
be squeezed out of natural pas, and took out the 
onhi puttni which eomprehensivelp iwers the proo- 
tss now most widely used. This article, mriffen 
by one intmalely eonwwted with the industry, et>- 
plains the seimtiftr prtneiples of recovering gaso- 
line from oil wrll gases — EJorroB. 


yvella There are a few exceptions to the statement 
that thlH iirortuct con Im ry>covered from oil well gases 
only, Iml the yvrller liellcveH that without exception It 
cun Ik> derooiistrnled that any Buses yvhtcli yield gaso- 
line coudeiiHates to any considemble extent, communi- 
cate to and through oil producing strnta, .since tills 
phase of the petroleum Industry has reached commer- 
cial pru]>ortluuH nmonntluB to the recovery of probably 
some ;!,4XK) barrels dally of a product yvhleh heretofore 
Itad gone to waste. It would be Interesting to look Into 
the physical coudltlous which make It possible. It will 
be mywt convenient to deal yivlth the series of hydro- 
curhoiis known us saturated iwmffluH It Is possible 
that there muy also lie some exceptions to this latter 
clusHillcatloii. 

If we consider, however, that a triangle may graphi- 
cally represent the great family of saturated iietrolcum 
h.vdrocarhons, we can divide such a Dgure Into iiercent- 
HBes which may represent to the mind's eye, very 
clearly, the Humnwry of facts involved. 

Wo shall not permit the figure, or the perctmtages 
into yvhleh we divide It, to represent wholly relative 
volumes, but rather to represent combined volume and 
comiKisltlon with reference to the structures forming 
Ihe great gronji or family of peti-oleum hydrocarbons. 

The dark Imse on which the triangle rests may rep- 
resent the coke residue drnvni from u petroleum still 
after the crude has lieen dlsUlled Into Its various frac- 
tions; the second amall percentage ^llun of the trl- 
angle yvlli represent iietrolcum tar and paraftlii waxes; 
the third section, varying greatly In volume, may rep- 
roNciit greases and hibiiconts; the fourth division may 
Ik* niutle to represent lighting Otis; the flfth, to repre- 
sent iinplithas; the sixth, to represent gasoline frac- 
tions ; the aeveiitb, to represent refinery prodneta 
ktiown Un pentane, rhtgolene, and cymogene. The 
eighth, to represent the heavy portions of condensible 
iiiilural gases with which tbia arUcle attempts to deaL 
The ninth dlvtstuii may be made to represent that por- 
tion of heavy gases whk* Is lutemedlate between the 
product commercially accepted as gasoline and the 


Kreat volume of gas product known as dry gas. T)m 
tenth and last division will be made to represent tto 
methane portion, together with any Impurities, st 
pi'truleum deiyositH, where gas and oil may lay found tn 
large voluina Such iinpiirlties as may lie worthy at 
mention arc carbon dioxide, free nitrogen, and some 
hydrogen sulphides. 

To get n familiar cunceiytlon of the chemical proimr- 
tlon ot the compounds forming the triangular graphic 
representation, we may go to Its base and look for a 
composition which Is nlmosl wholly carlKiu. The next 
division of the triangle will represetil a product having 
a greater iiercentage of hydrogen and a lesser iiercent- 
age of carbon In Us make up, and wben we have 
lorlved at the third, or grease aud lubricant division, 
we liegln to find chemical compositions like U,, H„ of 
the saturated series haying the general form (In Hm + S!. 
The sixth group yvlll bring us to a chemical composition 
with which yve are quite fainlllur, vU., 0, H,„ gasoline, 
naphtha, bonalne. The seyonlh group will still further 
lower the relative carbon proportion, aud we will have 
a range of compounds runulng from O, H„ to C, II, 
The eighth division will represent our natural gas goati- 
llnes which are so closely related to the seventh group 
that It Is not protier to designate them us different 
except as exceptions to this phase of the petroleum 
Industry which we are considering now. The ninth 
group or dlyinlon Is to play an Important future |iart 
In our domestic life. It represents that very consider- 
able fraction of the greater numlier of oil well gases 
which can be Ikiuetted by reasouable treatment and 
delivered In strong steel containers to Isolated con- 
sumers for fuel aud lighting purtiusea. The tenth and 
final dlvlolou is C II, with the above-mentioned impuri- 
ties, which exist to vaxyiug degrees In different locali- 
ties, aud are absent. in the great majority of the Im- 
IKirtant iirodudng reglms. 

In getting a proper conception of this Interesting 
matter, it must be borne In mlitd that the gnuMw or 
divisions of petroMium products, unless subjected to 
extremely tedious treatiment. ore not sharply defined 
in chemical camitosltlou. This fact may be graiihl- 
cally represented again by the hypotenuse side of the 
triangle, which might represent the gradation from a 
hydrocarbon structure through all the minute sieiis 
from an all-oarbou to an all-hydrogen eomiKwltlon. 
the hydrogen point belug represented by. the vortex of 
the triangle. 

It Is now easy to refer to and 'explain the method by 
which the product which Is known as “aaturat ga« 
gasoline’ Is recovered. For many years post In the 
operation of oil wells, where the gases escaping from 
them have been torned Into a system of pipe lines for 
service, and the mnolnl. of gas engines used to pomp 
the wells, difflentty has been experimMed utidw fhvoC^ 
able winter grestbsr oondltlens in those lines h«»ww»tf.g 
filled with a Itquld. flome water la frCqiMmtJy presehti 
but more frequently the liquid found In the pipe 
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'teb, ffihiiiUiw. > ^ny oil opbrnttonB eolleet 
quhUtlttoa the winter eeuon of tbla 

whieh hhe b^ bou«^ up by the refl- 
lufn^r gnide of gaaollne. It obtained 

treatment of a relatively large fnwtlon of the product 
suitable for fael imrpoee, but which must be 

handled under veirtmlnt, brings about an entirely new 
Ithaae of the petroleum induatry which haa not yet 

priccH of all petroleum products, 
able to offer their product In serh 
the new natural gas eondciisates to 
shutting Its recognlilou out fiom 

The refliicrs wore 
)us coiiiiietitlon with 
the extent of largely 
the consumer. 


it Ittferlorlt? ^<m the fact that, In mtcny 
t lain in rnaty i>ipaa and oome In contact 
I dirty paraffin oedtanenta, it baa been die- 
I nqnlwd fllterlns or redlaailatlon. The 
; haa, therefore, been content to receive 
' e one toarth to one third the 
^rket price for (aaoline for 
iduet, even tbouKh It bo 
li^ud of apparently high grade 

0 rednery gaaollne. 

.1 lawa involved in the proc- 
uring gaaollue from natural 

sdly very alrnple. They 
to be the aatne aa for the 
: any Uuuld vapor aua- 
woUH ttiedtoni. The fact, 
velopa that the auajiended 
t in natural gna being of 
I different chemical groupiuga 

1 matter aomewhot and 
> rounlrbinent of more ex- 
aut than the drat glance 

aa neceaaary. tiompreaa- 
bllng of the gaaeH containing 
p Buapenalon la all that la nec- 
i the anme be carried to a 
t and effected under prop- 
mt for the aeimratlug of tlie 
e precipitated. 

lick to about the year 1906, we 
f Inveatlgatora going further into 
r than the application of vacuumii« 

Vella, and the recovery of the 
^ from llnea connecting the pnmpa 
wmd’: to produce vncuntu on the wella. 

Thar were employing air compreosani to 
eoadtreiw the gea to an extent much b«- 
ydnd that for which oil well Vacuum 
pOBHm are deaigneil to do duty. John 
IiOtbrnp Oray obtained, apparently, the 
matjf imtent which compreheualvely covera 
the procem, and the llceuHeea under that 
IMitent aeem to have found the moat effect- 
ive and extenaive dovelupiueiil of the iii- 


The eeaontlala of Ihta Ortiy (lateut arc 
the compreealng and cooling of the gaaca, 
tJw aerwration of liquid iinalucta and the 
awcompllahmout of the name by the alm- 
pleat and moat effective meuna. 

Ora.! need u alrnple tjiw of aoparator 
dor collecting the comlenaatoe, and an 
automatic tnip which continually trana- 
tOrred the condenaate to n place of ator- 


bad Hcarcely more than an Introduotlon to aolentlflc 
and technical notice. 

The aucceaeful introduction of the new product, which 
haa been accepted aa Kaaollne, depended largely on 
market oondltlona. It la cumlwruble In inflammable 



The aqueeaera— direct driven atraight line gaa comprcaaora, 
naing for fuel reaidne gaa after gaaoline haa been extracted. 



The advautugeoua featnrca of the meth- 
od are gveitter thou are aeeu at the flrat 
glaiic*>. One gn*at difficulty in the devel- 
o|imeiil of the art haa been to reduce the 
eoiidenaatea to aucb a atnte of atahlllty aa 
will eliminate aerloua evaporation loaaes 
between tmlnta of production and con- 
miinptloii. It ia now known that gnaolliie, 
either from iwtroleum oil or gaa, will 
abaorh cunalderable quant itlea of gaa or 
men air, and that the alworptloii ia a 
function of time, teint>erature and prea- 
aurc. 

Gray ‘a melhod, therefore, of nalug 
tnapa to remove the condenaatea promptly, 
when precipitated, and minimising the 
time of I heir exitoaure to gaa under prea- 
wire, la of Uxe utinuat Importance. 

Juat aa in the caae of crude petroleum 
♦tUa, the new product, when pwaluced by 
Oray'a iiroceaa, la capable of refluement to 
More homogeueoua fractlnna. When to Ite 
handled hh gaaollne, the nepr product ia 
very uiiich ImpfdW ^»y the removal of 
that lairtion embodied la n fraction which 
Ml too light and volatile to be atable at 
atmoaphcrlc preaaure and tl^e temperatpye 
cpBdltlona whlcii muat be met in vme. 

The recngfdtlou of new uaoa and fn- 
cMaalng demand for the coiMervatipn of 
aH fuel energy haa held the proaaotera 
0^ the new tnduatry to a renltaatlon of the neceaaity 
%, providing meaiiH fo effect the recovery and _ the 
e^r^ton Into commeralal fmctlona of the total pr«>^ 
tut Wnillable. The pci^illlty of tractlonatimi hy atage' 
eagnprcMlou waa mrly rcoogntaed, by the writer, and 
agpny Inatallatlona of uncblncry eapapla of ready adap- 
li^lW, to thla. method Kave been booopipltabed by the 
tMm ihaunfaeturera whleh boa given the industry ita 
■Ilftort^wpUft. 

•j|^, po8ffii^ of oaparatioii hy atage oompreaBtoa 


Receiving tanka, in which the gaaee flrom oil wdla are collected. 

The Inwirt ibowa trUnalo repreanitlng the groat petroleun) family Taking out tho Ht h group 
which repromnt* tho heavy portloni oondenslblo «o guoltno. tho romalnina realduia aro l«t 
— IVitroloum Coko 2nd — Pntrolaum Tor and Wax. 3rd — Oroawa and LuhrlconOi 4th — 
LIgbllna Olla Mb —Naphtha. 0th — Uaaolino. 7Ui.— ItoOnlna producu. Pontaiio. Khlg - 
lone. Cyoroaoeno 9th —Intormedlate heavy gaaea. lOlh.— Methane 



ctuiracterlatlca to the higboat grade refinery gaaollnea, 
ajid alnce Ito bulk has reached con-sldernble jirotmr- 
tlona. the tranalKirtatlon of the same hna received the 
attention of the Bureau of Kxploalvea. and finally the 
Interatnto Commerce Ctimmlaaion with certain reutrlct- 
ive aafeguarda which have placed ita utlllautlon at a 
premium, and the Induatry haa l»een able to thrive only 
under the eonditlomi of the conaumera' demand which 
prevailed in lOld, and which now prevail. The whole 
year 1011 waa one of plenty and predominant low 


The new product UiwIk its i.est aduptutU.n in the 
treatment of ihc idlncry low «r»(lo misollnt> frm-ilons 
to make them sulluble foi motor fuels .\|Mmreutlv. 
the new product will be sulbelenll.v iiVoiililnl to brlin; 
the entire petrolenm naphtha fruetlmi, which Is loo 
low in gravllj for successful motor fuel 
Into ti stole of voliiMlii> uiuUliiK 11 en- 
tirely siillsfaelorj. so fur ns <'ni buretlon 
and proper fuel nilxtiire Is concerned, nml 
wlieii so enlivened, tills particular naplitlia 
fraction Inis the greatest fuel value, lni\ 
lug 11 greater weight for equal carburet- 
ing churaeteristies than any other know'ii 
fuel. 

The new proiittcl In apitearanee and 
libyslciil chariicierisiieK Is so nearly hlen- 
tlenl with (be lellnery llrsl fraellons, 
when pnitierly prodtieerl and treated, that 
it requires careful Jiidgnieiit to distin- 
guish It The gru titles of the natural gns 
condensates range from 7(1 degrees to 100 
degree's Baunif' (sp gi Oils to O.Ol). It 
mixes iKTinrinenl ly mid witlioiil strntlfl- 
calloii with any lelincn piodiicl wlileh Is 
not Iccbnlcally tcnmsl nn oil 11 also will 
mix HUtflclently well with kerosene or 
lighting oil fractions to lunUe n good sat 
Isfactory motor fuel, though, of eourse. 
such a uil.xture is not sultalile for the 
eleuiilng of deltcMte falillcs wlteic the 
presenec of an oil would b(' objet'l Iona hie. 
Tho term bicndlng has been erroinsiusly 
but coiiteniently adopted. Tile term It- 
self would Indlente tlie hrlnglng together 
of two iiun-misclltle materials The light 
coiideiiMiite Is |K*rft>ctlv miscible with any 
•'dry" or iniphiha fraetlon mid eainiot lie 
sepurntisl or re-obtnlned exetqil by true- 
tioiial distillatloii, mid then only impcr- 
f(H-t1y 

The iiecesslly for nmtiitaliiing a cheap 
source of motor fuel will soon bring nlsiut 
tJie iiractlce of ‘•blending" the new "nat- 
ural gasolliie" or gas enndeiistile with a 
■10 to M gravity lighting oil .Such a prml- 
nct will not he riHSigidxed or given projier 
credit, however, uni II the price of motor 
fuels makes It iieci-ssary to resort to such 

Tlie very romiitkalile liicreuse In motor 
fuel consumpthin which giK>s oti is ties- 
tliusl. however, to bring about revolution 
niid the adoption of any new thing which 
can sufeguard the consumer ugalnst pro- 
hibitive fuel cost 

For the question stands unanswerisl to- 
day. Just as U has for forty yeurs, hate 
we renehetl our maximum crude oil pro- 
duct Ion V 

The advonot' In prices of the fuel frac- 
lions for this season alone is sutlicleut to 
warn us for the coming eonsequences 
when wc do reach Ihc xenlth. We may as 
well tisKunie that we are going to reach 
It one of these days, and fake u few fore- 
thoughts as to what actually con Ik* done 
to conserve the i>etroleuui resouiees We 
do not at all fully apprecliite the Imisirl 
uiKH' of our jieiroleiim, not are any of us 
lirepaiisl to say what could Im> found to 
substitute If, were 11 no longer available. 

If we go back to the graplilcal trlangu 
lar reiircsentatlou of iictroleiiui, which, 
being hurriedly drawn, makes no chihu 
to precision, but can Is* eomited u|iou to 
represent facts as roughly and about as 
closely as a quick eoneeptloii could stale 
them, we will see bow great Is the dl\l- 
sloii 111 faMir of fuels For. beginning 
with the fourth group, everything ujiward 
Is eonsumed either to hent ns, move ns, 
or light us 

If wo look at the eondilned sixth, 
seventh, and eighth groups, and ennshler 
them ns iidupted to gnsollne motors, tben 
consider the numiver amt extent of these 
motors; and If we haik at the tentli division, reiiresent- 
Ing natural gas, and consider that Hnffalo, Frle. C'leve- 
luiid, (iminiiatl. Pittsburgh, praetleallv all the Inter- 
vening area and much surroiimllng. represents is>s- 
sllily one half the imtural gas eonsumptloii ; that all 
them* commiinlties de|>ending on iiatiirnl gas have 
reasoiaiblo expectation of maiiv yeurs of service, we 
(p*t a good comparative idea of space nine, which reii- 
reaents what is being wasted, what has always lieen 
wasted throughout the life of the crude oil Industry 






The Flight of Projectiles — II 

The Actual Positions of a Shell from Gun to*Tfti8®t 

By Rear- Admiral N. C. Twining. U. S. N.. Chief of the Bureau of OnlnHiee 


Reproduction of Motions. 

I N Iflll the Jliircau of Orclnaiifo of tho Navy Detiarjr 
mont iiiwlii a small tnodol projootilo and suBjHtnded it 
on Kirnlials 'I’lio pn)ji'etilo was then rotated at a speed 
of a.fMXl to Ti.lMM) rovolutions i>or minute (being; about the 
stMwd of n itiiiion of a largo-cali ber projeotilo). To Bimu- 
laU- tho air rosislariiu' in lliBbt. a blast of air was direoted 
aBainst lti«' rotating projoctilo. and the behavior of this 
pnijpotile I'onlirmed the theory m all resinvits As soon 
as the blast of air was directed against the routing pro- 
joclile, the r>rojoctile began to iireeoss about the diroo- 
tioti of the atr As the blast of air was changed in diroo- 
tiou to Himiilute the changing direction of tJie reaisUnoe 
111 tliglil, the projectile’s axis depressed to meet the new 
direction ol the air blast. 

A similar demonstration nan be made with an ordinary 
gsroscope With care in manipulation the partial pre- 
ecHHiouH made hy a projectile can lie simulated. 

Penstratien of Armor. 

It IS evident, even to the lay mind, that if projectiles 
struck with thoir axes not in the trajecto.y, penetration 
of arpior would be almost imisiHsiblu. This will he 
evident from an inspixition of skeUih No. tl. 

Till' forward part of the projeotile would stnke first, 
hut aa the jKiint of the projisitile is not moving in the 
direction of the trajectory, there would lie a tremendously 
powerful moment forcing the jirojoctile broadside against 
the armor Practically no harm would be done to the 
armor, and the projectile, being forced at high velocity 
broadside against the ariiiur, would bo broken up. 

The fact tliat armor lias not more often been pierced 
in naval liattlea is used by tho.se who believe the shell 
does not strike point on as a proof that their theory is 
correct. They argue that if the projectile struck jioint 
oil, the armor would bo pierced 
The small number of armor jieiietrations in naval 
battles is due to a number of causes. 

kirst. The armored part of a vi'ssel is but a suiall 
part of the whole target, and, therefore, of the relatively 
small numlsir of hits that have lieen inmle in naval 
engagements, only a few have Ihsui made against armor. 

Second, frequently high ex|ilosivo shells, with thin 
walls and sensitive fusos, have been used in naval 
liattles, and these projectiles on striking amor will 
break up or exfilode without penetrating, as such pro- 
jectiles are not designed for penetrating amor. 

Third. Even with well-designed amor-pieroing pro- 
jectiles complete penetration is not likely when the 
projectile but slightly overmatches the armor, unless 
the imiiant is not far from normal Projectiles striking 
armor at an angle of inon^ than about 10 degrees from 
normal are subjected to severe cross-breaking stresses, 
as will Ih) seen from sketoh No. 7. 

It is not expected that penetration will lie secured 
under such conditions without the breaking up of the 
projeotile, unless the projectile considerably over- 
matches the armor. 

It IS due mainly to the foregoing causes tliat armor 
penetrations have not been more frequent in naval 
battles To demonstrate, however, that penetration 
will (Hicur at battle ranges, and to further demonstrate 
that the projectile does travel with its axis in the tn^ 
jeotory, the Rupeau of Ordnance of the Navy Depart- 
ment, in 1011, condueied a stones of finngs against modem 
H-iiioh and lO-iiieh armor. Three hits were made at a 
range of 7,8U0 yards, one iii an S-itioh plate, and two 
ID a lO-inch plate All three pnijeetiles penetrated the 
armor, leaving clean, round holes. The evidence was 
ismolusive not only that the projwitile traveled with 
Its axis III the trajectory, but that modern armor could 
Bueeessfully Imi jsinetrated at battle ranges, and that 
the ilala obtained from short-range firings at the prov- 
ing grounds could be applied eijually well to long-range 
firing. 

Retardation of Velocity. 

There is another proof that projectiles in flight must 
travel nearly )ioiat on. It is evident that the retarda- 
tion of the projectile, due to resistanoe of the air, must 
lie much less when the projeotile is moving point on 
than when it is moving considerably inolinod to the 
trajectory, as in sketoh No. 2 In the latter half of this 
trajectory (see first ariiolo) the area on which the air 
pressure acts has so greatly inoreased over that in the 
first part of the trajectory that the velocity of the 
projeotile toward the end of the range would fall off 
very rapidly. It is found from actual firing, however, 
that the retardation of velocity in the latter port of 
the trajectory is actually somow^t less than the retarda- 
tion in the first jiart. This means, of course, that the 
projeotile must travel praotioally point on throughout 


its flight. The ranges obtained from ssitiial firings do 
not vai 7 more than one or two per oent from the nwgee 
calculated by aasHmitig that the projeotilee tmvel. 
throughout their flight, point first. 

SxplanatiMi of Drift. 

It is found that sU projectiles having rightdmnded 
twist drift to the right. This is exsotly opposite to 
the drift or curve of a baseball, which with a right- 
handed twist drifU to the left. The explanation of the 
left-handed drift of the baseball ill rimpto. The air. 
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Sketch No. fi— The niwer drawing ehowe the 
■nppoeed and the lower drawing the aetnal 
poeltion of projectile when H ten ch ee the plate. 




Sketch No. 7.— Inclined attnek on armor ptate. 

Plan view. , 
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Sketch No. fi.— Shewintthepstliefnn 
ehell, whkk rendme the tneget point 4 


lotatiiif wllh thfi h iwe h ell, teaJa vo efi 
ggilnst the stfillhlr 't6 •'fMaUi? 
fl« the Irft ride, aod the neiittmt 
gphiat tiw basebaU deririha the 1 
lliMh is » rimiirir rifrot ppenviait la 
is vary amah, nnd the drift of jrihjMitiai 


The rotating prajeetUe is aontfatanily 
tial proeaarions, the point of the 
tiesUy ahragrs riig^tly to the right of the 
of the ttnjeotary. It is avidant. 
is a small eomDcmaiit 4>f the air 
lataa the projeotBa to the rilht. Thit {s 

atnmutf. jn do vi attott 

jeotOea with ri|ht4iandad to iat d 

In addition, than is ttte efhet of 
whkh aariita in moving tha prOjaatOe 
right 

K the aria of the projeotile rmaina 
original dheotton, M in almteh Nfo. 3. it 
enit if not impoadble, to aeaosnt for 
projeotlto If it ia mafatotoed that toe 
mains patsOel to its original dinotfoa. 
tional foraaa eoaU give the projeotOa de 
thaae tones wwild dasreaae with the m 
quantly, the nte of drift would fall off as 
inoreaaad. Bjeaotiy tha reverse takae plm 
ptoJeerileB, the di^ increasing very lapi 
crease of range. This inorosse of drift 
prinriprily by the foot that the amplitude at tfoi 
oeeaions inoreasea aa the range inoreaem; that 
point 4>f the projeetiia deviatee farther from the 
jeotory. The reeulting oomponent of the air leris 
which translates the projeotile bodily to the 
therefore stronger, and as the vriodity of the paoj 
is being oontinually lemened. the drift inonaaes nipi 

HlghHngla Mtav 

In high-anglo fire it is very neeeetary, in orde^lo 
ensure aooursoy, that the projeotile foil point fpri. 
As the angle of elevation inoreaeee the aida of the pa- 
jeotile must turn through forger and forger angles^ 
order to doaoend point firet, and the greater part of ilia 
ofaaoge of direation has to be made in traveling a nia- 
tively abort dfotsnoe near the top of the tnjeotory. 
This will be evident from an inapeotion of sketoh No. 8. 

Those who believe in sketoh No. 2 would predict that 
all projeetifot fired at high elevations would foil faarii 
first. Tot. sU records sod data show toat toese pr»> . 
jectOes fall pofaxt first until an^ of elevation of moaie 
than 70 degrees are reached. If fired at elevationa ej^ 
oeeding 70 itagr e e s , projeetflee may tall base first, M 
will be clear by Mteieooe to sketch No. 8. It should lib 
undentood that the ai«fos mentioned vary somewluri, 
and depend on the projectile used, its velocity, and its 
■peed of rotation. In general, for high-aagle Are a 
foirty low rotaticn is nsed (1,500 to 4,000 revolutioDt 
per minuto), in order that the projeotile may responff 
quiokly and foil point first. As low velorities ate uael 
for high-angle fire, a low speed of rotation wifi enraib 
■tahiUty. It ew readily be aeon from sketoh No. $ 
toat if a projeotile has a high epeed of xriation, and, 
eonseqaentiy, a pteeeadon of riow rate, ami smal 
esDplitude, there will be a definite angle of efovatioa 
for that projectile, sneh toat when the projeotile reaobrii 
rite top of ita trajeotory the direotion of the i|jr reristaato 
riiii ohanga taster than the tondsney of the point to 
follow. It should be borne m mind that owing to tho 
low vriority of the projectile at the top of its tesjeetocy, 
the gyroeoo^ moownt is very emkll, even atthoaglh 
' the lever arm inoreaeee ViUi the chitoge # 

diteetfon of the air Nsietaaoe. The gyroaeopio UMmeall 
being nfotlvriy eitteU, toe p^eotifo ofaangee to* 
tion of ite arinqiiiy riotriy. Ae toe point of the priri*f 
tile dips and titoda to fellow toe tapidly-ohangito; 
dfractfon of the afr reriktanoe, it fogs behind in thi 
movenMari. There noon oenea a tinu ^lan the 
tion of to* efr laafotanee ie broadride to toe pnoderitt* 
and diteotiy totooglii the oantor gravity. At 
pitint toe prajMtoo hM no tondeney to pneeae, agi"^ 
txavela farQ«M4» tonmih the efr, toe preoesrion pn#’ 
tfoBlly vaadtoing. Aa the prefootile epianaeb** ili 
deeomidlag totoMb of the thrieeW tbe air ntortna#' 
foto briAri tob''f«»to* of gfoTily. llfo dimatiba (fflilf* 
air VMdriaaee fo^aow a|nni4. had ton point «if 
tioa of ihia ' toritowkfo i*'ia toe fomir part of 
jeetile. ’tiilatwid*' to tfort a ir e B*fofo B ,of the pt^toty 
with to* pnriMtil* .toMag eMatol-W,: 

air variflto^' K'to* HmM ’toe pndeeia* MP' ^ 
to ooaw:*w«r-ito fha Hae'Ot; to* air reriatowiA ' 
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1912. 124Mb pf«iiM<i« w«n Aral (tom 

"Ml 8ttM» 4«wy nwrtiM «t m mule oT otorMioa 
p*rty oolwtatM of foiu- 
|H #2 tiUM auii. All flv« projeotilM 

IB tiifr.4M0«Ddliic farambh o( the tnjectory, 
l iialetdowh, 1%« nedte of UM Atinc oooflr^ 
otodiied fimn ilmikr 
f mkt kM eleo bOea obtoiiied et wcIm 
h 70 d 4 gW ^ . though ft la fpuhd that the drift 
i A* 9saiJ«ortii|« hi Ulnly to be Imgulv at thia eleva- 
ttlMk 

Hkl' eiBgile of eIeva>tion whieh deehiea whethar the 
'. f to i litMtt trhl (all poiat Ant, or hue Arat. dependa to 


•udi aa extent on the vaiiablea previoutly mentioned 
Aat it ia not poaatble to atate aame than that for the 
oonditiona un^ wfaioh mortara are Ared the angle ia 
probably not much greater than 70 degreea. Mortar 
ArelaiiBuaUy Ihnited to anglea of elevation of 65 degreea. 

Anthoritlae. 


A large number of aoientiflo authoritieB might be 
quoted, all of whom are believera in aketoh No. 1. The 
eminent Qecman authority, Prof. Cranz, and the eminent 
Brltiah authorltiee, Prof. Qreenhill and Prof. Henderaon, 
have demonatrated that the aida of a projeotile remaina 
aentibly tangent to ito trajectory. BTig.-a«n. Wil- 
liam Crosier, Chief of the Ordnance Department 
of the U. S. Army, alao maintalna the oorreotnoaa of 
aketoh No. 1. There ia not an authority in any country 
who maintaina the oorreetneae <g aketoh No. ‘2. 


It ahould be underatood that the foregoing diHeiimiion 
of the flight of projeotilea ia oompleto only in ao far ae 
pertaina to the object of thia article. No mention hae 
been made of the nutationa deaoribod by the point of 
the projeotile, or of the motiona oocaaioiied by forcea 
impreaaed on the projeotile on leaving the gun. There 
ia much information that could be given on the action 
of the air reaiatanoe, the effects of variuuH riflinge, cU- . 
but none of these have more than an mdireia lemriiig 
on the aubjeot, and do not change in any way the deduc- 
tiona in thia article. 

It ia believed that the credence given to aketoh No. '2 
haa been due wholly to popular misoonception, and it 
ia hoped that auffloient data have been preaented in tine 
article aatiafaotorily to eatabUah the fact that a rotating 
projectile in flight muat have ita axia at all timee acriai- 
bly tangent to the trajeotory. 


High Temperatures and the Electric Furnace 

The Different Types of Electric Furnaces 

By Prof. Joseph W. Richards, Lehigh University 


ltej|yiTlilN the iMt twenty yaara, deotrioally-generatod 
Ww heat baa been a favorite toiM of diaeuaaion among 
flibrrM" end metallurgiate, and the poaeibilitlea of udng 
it. iaduatrially are attracting great attention. Varloiu 
Itpyte of eleetrie fumaoee have been deviaed and put 
bl, opapation, for aueb various purpoaea as produoing 
yi|g iroii, maitiiig atul, melting Inam and bronae, mak- 
la(t rilieon oarbide, e^um carbide, tltSaium carbide, 
opplvarting ordinaiy carbon into graphite, melting 
quarts, fusing reduoing tin ores, melting gold and 
Aver precipitates, converting nitrogen and oxygen in 
tbe air into nitric arid. In fact, the uaes of electric 
furnaoee have become ao vqitoui that a large^sod 
book can easily be written about it, and aeversl auch are 
already in print in the Qarman, French and Enidiah 
languages. Any bookseller, or importer of French or 
German books, can furnish thia literature to any one 
intaraated ia it. 

Thera are various types of aleettio fumaoea, adapted 
to different kinds of service. For some purpoces extreme- 
ly higb Cemperaturee are neoecaary, and for these the 
electric furnace is indiapensable, ainoe tbe reaolt desired 
oannot be obtained in any other kind of furnace. The 
highaat taanparaturaa attainable by combustion of solid 
or gaaeona fuel, with pre>heatod ak, approrimato 1,500 
to 2,000 deg. Gent. (2,700 to 3,fl00 deg. Fahr.), and it 
takes a- large emuumption of fori and there ia a large 
waste of heat in attaining such temperaturea on an 
Industrial scale. The electric fumaee, however, ia limited 
ia temperature only by the rariataaoe of the material 
with which the furnace is lined, and the volatiUring 
temperatnra of the carbon dcotrodcs used for catrying 
current into the fumaoe. The latter temperature 
appnudmatM 3,700 deg. Cent. (6,700 dog. Fahr.), 
which ia above Ae mriting print of any ordinary material 
with which a furnace can be lined, excepting oariwn. 
The ordinacy refractory materiala used in fumaoea 
burring fuel melt at a temperature between 1,500 and 
2,000 dfv. Cent. (2,700 to 3,000 deg. Fahr.), and carbon 
ia practically the only material which will atand the 
MghaS temperaturaa attainable in an eleotriori fumaoe. 

It must not be cupposed, however, that the electric 
furnace neeecaarily muat be run only for the attainment 
of very hi^ temperatures. Some at the moat suoceaa- 
ful rieetrio fumMea, operated where electric power ia 
obMp and fuel ia relativriy dear, are operated at t«m> 
peraturea no hiid>er than are obtained in ordinary 
noirAectrical furnaces, ^he eleetrie cunent is in thia 
leapaot wunewhat like a raoe^kene whieh is caparie 
of runriag at high speed (high tampaiature) and yet 
which can be loaded down so as to work at low ap^ 
Upon heavy loads (low temperatures). In fact, the ordi- 
taufy aleptric ovw or the toaster uaed in our houaea 
ia on the priorii^ of an rieetrio fumaoe, but oparatea 
at eery modAfate tcmpemtnrea. 

iier awnm a. 


Snell fattMoeo are rimply enormous rieetrio fumaoea, 
on the aame principle mn$k rie^ arc used tor Uyhting, 


ritwAlaal maotton. •!»> ^Vhe maadnuun tampemture 
rieae to the am iqay be aa Ugh aa 8.7D0 deg. Cant. 
( 8^700 deg. Vahr.}, bnt tha aatarial sunouiiding the 
gte b not li^ any maana n aaalia rt y heated to., thia 
eWtoeria tntepnritoia. Ilia ahacm leorivea the radlatad. 


hiat and. is aanded to as hl|A * tompamture as the 
t MldiaMi Awn the am aan heat the 
the mhatimee ia otoA U amovmt And 
U’fiaMrlh'toi^ «Uh tha am, it nay ba brngad 
' ^ "Igb^Wnptoatom .nuMd; but if 'tha 
i.|y' «';lM«a man df the aubatwim 
^ ntoftel to iMed only 'to' 



the average temperature to which the electric energy 
converted into beat in the arc ia capable of heating 
this large mass of material; this temperature may be 
almost anything, down to ordinary low fumaoe tom- 
peraturea. 

lUuatratioua of the use of the are fumaoe are the 
Staaaann (uraaca for melting steel, the DeLaval fumaoe 
for amriting zinc ores, the calcium oarbide furnace, 
the ferro-silioon furnace, the furnace for fixing atmos- 
pheric nitrogen and thus producing lutno acid from 
the av. These furnaces work with the material healed 
from 1,500 deg. Cent. (2,700 deg. Fahr.) to 3,000 deg 
Gent. (6,400 deg. Fahr.). Their chemical pmuihilities 
d^md upon either one of two things, flrat, that materials 
for reactiona are produced in them not producible in 
fumaoea run by fuel (nitric acid, calcium carbide, ferro- 
ailioon). or, second, that they are cheaper to apply than 
ordinary furnaces (smelting zinc ores and melting 
steel, in Sweden or Norway). 

I have mentioned some of the more common applica- 
tions of these enormous arc furnaces, but many others 
are under experiment and will undoubtedly l»e de- 
vrioped iu the future. Thrir real and proper field is 
for oairying on operations at high temperatures not 
obtainable by other and nonnileatrio means. 

Bcsirisare Fumaoea. 

This type of fumaoe passes the rieetrio current con- 
tinuously through some material offering resistance, 
and generatee therein the high temperature required. 
There is no arc or break in the electric circuit; these 
furaaecc am run simply on the hot-wire principle — 
a oonduotor is heated by the passage of an electric 
current, and auffloient current is sent through a particu- 
lariy designed recistor to generate tbe heat and tem- 
peratON neeeasary for running the fumaoe. 

This ia a large, useful and important class of furnaces, 
which is antating into numy industnal operations. 
They are prefanbly operated "by alternating current, 
althou^ this must be of low voltage for most resistance 
furtaaoea. Examples are numeroua; one of the simplest 
ia the fumaoe of Mr. AolMiaou in which aaveral tons of 
ordinary anthracite coal is oonverted into graphite by 
the paaaoge of the rieetrio current through the ooal 
itaeU, thus heating it (properly ahielded from the en- 
trance of air) to a temperature of at least 3,000 deg. 
Cent (6,400 deg. Fahr.) during a period of aiwut 
twentytfour hours and converting it into soft unctuous 
graphite of many tlmea the value of the material put 
in ^e fumaoe. Another example is the mixing of ordi- 
nary rilioa sand with coke and saw dust, and (msring 
an rieetrio current through a heap of tbe material piled 
between electrode tenninala twenty to thirty feet apart. 
With a voltage of 100 to 200, and a current of over 
l,<i00 hone-power, the electric current generates within 
the maai a tem^toture suffloient to form from these 
ingredients the well-known material “Carborandum," 
which is farmed at a working temperature of 2,240 
deg. Cent. (4,000 deg. Fahr.). Large industries have 
been foundA upon tbe invention and use of these 
rieetrio fumaoea, ao simple in principle and yet which 
require the highest inventive afciQ and industrial per- 
ttnaotty to devise and operate aueocBafully. 

laductloB Furaaecc. 

These are really a special kind of reristanoe furnace, 
the matscial or reaiator being heated by the paiaage 
of aa tteotrie eurrent, but not by the ourrent originally 
•eat to '(atoaoe. Tbe furnace Itcrif is an dcotrie 
tnarioraur, toeriviag high-voltage alternating rieetrio 
e U Bteji^i toril ttoaaforming it to low-volta«e ourrent of 
gvMt Ipwatlty- and the induced or secondary ourrent 
tit lteil«a«AMl»Mls the heating ourrmt which paaaes 
thnwAjk (he reebtor and doing the uariul fumaoe work. 

. A to the ordinary traaiformer with which 


almost every one is familiar may make the matter 
clearer. Eleotrio current is sent along many of our 
thoroughfares at 2,000 volts tension, a current which 
would be very dangerous if it entered nur houHes, but 
which is transformed at convenient statioiiN into low- 
tension ourrent for safe use. The apparatus acitomplish- 
ing this is called a transformer, the original current 
passing through the iwimary winding of the transformer, 
while the useful current is taken away from tbe secondary 
winding. The induction eleotrio furnace operates on 
exactly the same principle; it has a primary winding 
receiving the high tension electric current but its second- 
ary winding is the material itself which is 1o be heated, 
arranged in a closed circuit, so that all the energy of 
the secondary eleotrio ourrent is utilized as it is geuerat4id 
lu the fumaoe itself. 

Electric Fnmacec. 

These last are in reality not primarily furnaces; 
they are furnaces only %ncidentally. If we olectrolytioally 
decompose a liquid by fwsaing a direct current through 
It, the operation is electrolysis. Such operations are 
familiar to every one: Gold, silver and mckel-plating 
baths; electrolytic refining of copper, silver, gold, lead; 
electrotyping; eleetro^ngraviug; reproducing coins, 
medals, etc. Others loss well known are the obtaining 
of metallic sodium from fused caustic soda, of calcium 
from melted calcium ohiondo, of aluminium From a 
fused liath containing fluoride of aluminium and sodium 
with alumina (aluminium oxido) dissolved in it. Now, 
when these fused baths are kept melted by the beating 
effect oF the passage of the electrolyzing current itself, 
the apparatus is called an electrolytic furnace. It is, 
therefore, a pot primarily run for electrolysis, whose 
necessary temperature may be maintained by externally- 
applied heat (as by building a fire around the pot); 
but when Dus neoessary temperature is maintained by 
the intemally-gonorated electric heat, the result is not 
simply an elis-trolytic cell, but an eleotrolytir furnace. 
Tbe amount of boat generated by the current depends 
on the strength of ourrent and the distance of the 
electrodes apart; it can be regulated with exai'tness 
to that required to supply radiation losses and keep the 
contents at the proper working temperature. Sir 
Humphry Davy was the first to experimentally use this 
principle, Mr. Charies M. Bradley of New York patented 
the electrolytic furnace, and Mr. Charles M. Hall was 
the first to practically run electrolytic furnaces in the 
production of aluminium. 

These types of furnaces, with others possibly still 
to be invented, are revolutionizing many branches of 
industrial ohemistiy and metallurgy, and are founding 
or establishing many new ones. They deserve senous 
and intelligent attention. 

The German Observatory in Spitsbergen, which was 
established by Prof. Hergesell partly with a view to 
determining the meteorological (xinditions that will bo 
enoountored by the projected expedition of ('ounl 
Zeppelin via airship to the North Pole, has completed 
a full year's work with such fruitful results that it has 
been decided to keep the institution in operation an- 
other year. The two observers, Drs. Reiupp and 
Wagner, have been relieved by Dr. Kurt Wegener, 
lately in charge of the Samoa Observatory’, and Dr. 
Robitzsch. During last winter a series of aerologieal 
observations was carried out with kites, pilot balloons, 
captive balloons, and sounding baHoons, yielding a 
unique body of information oonceming the winter con- 
ditions in toe upper air of the Arctic regions. Valuable 
oontributions to the climatology of Spitsbergen were 
made through the maintenance of three meteorological 
stations at different altitudes; the highest on Mount 
Nordenskjfild (3,360 feet). Unbroken senes of mag- 
netic and seismologioal observations were also made. 




Thirty-Six $1950 
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n 7E announce for 1913 big improve- 
V V ments in Chalmers cars in com- 
fort, convenience and appearance, 
For it is along these lines that we believe 
the greatest advances in automobile 
building are to be made. 

Few changes have been made in our 
ctiasses. The mechanical features of our 
cars have been right from the beginning. 
Satisfactory service in the hands of 27,OI)() 
owners proves this. 

Here, then, are the principal additions 
and improvements on6almersl913cars: 

Easier Riding Qualitiei 

Luxun'oua oom/brl is built into every detail 
of Chalmers cars. The Turkish cushions, II 
inches thick, are soft as a down pillow. They 
are the highest grade automobile cushions 
made. 

Theupholsteryis of theluxunousoverstufled 
type. AH seats are wide, filled with high grade 
hair andcoveredwithheavy,soft, pebble-grained 
leather. A Chalmers car gives you the same 
restful comfort as a big armchair. 

The long wheel base minimizes road shocks. 
Big wheels and tires, and long elastic springs 
make all roads smooth. You can nde all day in 
a Chalmers without fatigue. 

Moro Convenience! for Operator 

Electric Lighting, the last touch of luxury, 
is regular equipment lor 1513 on the "Thirty- 
Six" and the "Six," The Gray 4 Davis system 
which we use is Matured on some of the high- 
est priced cars; we believe it is the best light- 
ing system built, 

Jusi touch a switch on the dash and you can 
light at will head, tail, and side lights. No 
hunting for matches or gas tank key, No get- 
ting out of car in dust or mud. 

And no more cranking. The Chalmers air 
pressure starter made 1912 a self-starter year, 
A season's use has proved this the simplest 
and most efficient starting device yet designed. 
You simply press a loot button on the dash and 
compressed air, released from a tank beneath 
the car, turns the motor over until it starts on 
Its own power. No danger. No strain on motor. 

ConfinenfaldemountihJe rims reduce tire 
trouble to the minimuE Occasional punctures 
you may have are no longer a serious incon- 
venience. With demountable rims you can 
change tires in a few minutes. 


On the new style Chalmers dash is carried 
every control and indicator-ignition switch, 
self-starter button, electric light switch, speed- 
ometer, guoline preMure pump, carburetor 
adjustment, air gauge, oil sight feed, priming 
lever, horn bulb-i^ easy to see and euy to 


Chalmers cars have always been known for 
their "looks." For 1913, they are even more 
beautiful than In the put. Flush-sided metal 
bodies have the graceful bell-shaped back. 
Duh Is of one piece with body. Top of hood 
and sides of body form one line from radiator 
to rear seat. 

Handsome nickel trimmings wffi be regular 
equipment. Leather lining throughout the body 
and on the duh leaves nothing to scratch or 
mar. Twenty-one coats of paint and varnish 
give a finish that cannot be surpnsed. 

We ha,ve perfected Chalmers cars along these 
lines, we believe, to a greater extent than any- 
one else, because for the tut ten months we 
have directed all our eAorts to making our cars 
even more comfcffab/e, more oonvenienr and 
more beauft/uJ than ever before. 


18 Notable Fealml^tlpben Can (or 1913 
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TIwUtinoitFlailxlF 

C/ialmtrs four-liinnrd ipetd trinsini- 
si'on provides a gear for every requirement It 
enables you always to select the gear that wHl 
cairy your car through any kind of gofog In the 
quickest time and with the leut stnin. 

Bi( whuh and tir»a.-36'' x 4)i"-insar! 
any riding and cut down the troubis and as- 
pense. 

Cmirol lim liildi ibilKidr; paiili fwcM ind 
bnki cMviniently locsiid; kDiirovid KwImKir fUeli 
doNnixdnllwfoiitisiMlImiliiit-oIviilfiiiiAttlw 
Mniwu; ncipllonal olllni liclliliN: ctminili m diiii 
ailtiln mf mch-Mki diUililfcl ew W 


TheChalineri<*Six ,’’$2400 
-A Maximuiti Car 

Quantity production and increued manufac- 
turing facilities make pouible this unprecedent- 
ed price of (2400, Here is a tried and proved 
six-cylinder car of the finest quality-of Chal- 
mers quality-4e first thoroughly high-grade 
six-cylinder car at a moderate price. 

We are proud of this car. No automobile 
can give p more service, more eitjoyment, 
more satisfaction and pride of ownenhlp than 
theChalmera"Siii." 

In addition to the big features of Comfort, 
Convenience and Beauty listed above, pleue 
note the following: 

Power Enough For AnyoM 

The "Six" motor is a giant of power. 
Though rated at 54 h. p., it actually de^ 
60to20h,p, The long stroke fflotor-4lC' bore 
X 5!i " stroke-tives it a strong “pull" in sand 
or mud or on the steepest hi It can be throt- 
tled down to a walking pace on h^ gear. It 
picks up instantly. An b motor for every 
requiiement-^ile-a-minute speed, slow run- 
ning m city traffic, hm climbing, or dogged 
ploughing through amd or mud. 


You Feel Sife in Your (Moen 

Tb< fflW eirihl iiiMtion Uu bw |ivn brCbii- 
imn mglnim to ilw AoMn of utelf. WUnIi m 
onMiily ittfdy. AUm in M in ov m kt«y, «f 
ihiliiatiMijndiitNii. OoublidropfiiinHmlMTy 
meofSiMliiittniiidiMl. BnkHinatnlmitn 
proportion to tbiwiljht Uwrlnj iwhofnitCW- 
min dniin, with ixtn hmy drop Ibnid conmetloiit- 

noMitiongiroiiiUittoopnti. 

Eiw to thi imillitt dMlIi, tin "Ui '' k I Hilenii 
ev. Door locta in coticMlid ind iqiiilly kcmMi 
from Iniidi ud aoHldi. Bodki m tkoroailili vMtl- 
litid. AllpirtioftliiciiingonNillyicowilik. 


The“T%^"$ 1850 - 
> With Fine New Faiturti 

Striking improvemeois and added foaturee 
make the 1913 "Thirty-Sii” nore than ever 
an ideelall-anound motor cur. hliMFOwerlB 
abundance, speed, hffi-dlmbingibiyiiidtvf- 
ged endurance to meet the utmoet dwinda. 

Flnt oilered to buyers last year, title oiriM 
ptoved the meet pop^ ever sold It the priti. 
Many ivffinementi and impravemeiilt far ind - 
give even greater imoothness, quletpeea, coi- 
liitaAd convenience. ForityleandipodlodI 
kiinotiorpaiaed, 


The wheel hiee of the 1913 “Thirty-Six” 
>kae been increased to 111 inches, which sti 
darther improvae its easy riding quUties. 

Lunnous Turlt/eJi euehioiu, Il-inch up- 
lafalRy (the same quality as used on some 
|ilh)Q can), tilted seats, all give the greatest 
loseibie rkig ease. Seats are exceptionally 
'Komy, 

I Big JCxd'tires carry the car smoothly 
|Mr the ronghset toads. The “Thirty-Six” Is 
iN-tiNd, which means less tin expense, 
lipriiigi ate unusually fiexible, 

EktrieLightionTInieCin 

M ihtMc Vlimgl bp ihi On; I Divk ipitim li 
InM oe ibi 'TUitp.Hi,” 

Ohimn eed-tluitt, kmplllid lod Improml, li 
.tlialibid M tbi 'Tblii]f.|li” ofcoom. 
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''MXknpliriipilpiMni. 

IM) Mm in im'Jp bnprovid In dnlgn ind Anlih. 
l(kiyUnvlhil«i|rilcovliddiih.oiiwlilibincirrlid 
licoiitroll. Ev«^liflbrthiliindlln|oftbiciik 
lUbllliiipnKll 

Nok Um «ldl doors moolh Knlihl ildii, roondid 
M, imoihl cotkd d«li, ikpni ippolnliiini. 

Tki‘Thlilr.|i"lleiivinmonine*l 

iRpw. Tbipihiiliiflioftbihisbiitqoillip. 

MechukiUy Correct 
TUicarwffldoyour work with power to 
apaits: The s^lstig stroke tnotor-4)i“ 
wcoderfiil pulling' qualities. Quiet 
■damooth running at ah 'spds. 

The four-forward speed trinimission is one 
IlftedietinctiveChalnien'foatutes largely re- 
, Weoiible for the succeas of the , “Thirty-Six" 
jliityeir. 

f OUktCbiliimiietiirwtlikhtiiidiiimcviii^ 

‘ Wkid KewN an rmiNd-iseh ^ dial IgidUon. 

' ItMwkMiiUM.(ivt). peuln boMpemb ndiitor, 
, Ilk s^aMMUt IH eiibonwr,lsr|ibiikw,lfimi ind 
: ialacMiiiNtoi ofntri viiilil and iimitli. 

1 tik WU man "TWnytlx" ofci you vnip 
pterlinnijhitiiaidlgiapiliii. 



TheNewChilineri“ 30 ’’- 

Sd{*Starting ,$1600 

With impraved motor, Chalmers self-starter, 
34"x4'' tires, demountable rims, larger brakes, 
beautiful, new flush-sided body, the 1913 “30" 
at (1600 is a greater value than ever before. 

The price includes also gas lamps and oil 
lamps, Prest-O-Lite tank, dual ignition, full 
tool equipment. 

For the man who wants a light, fast, low 
priced, but dasay car, the 1913 “30" is the best 
buy ever oilbred. 

The Chalmen “30” has for five seasons set 
the standard of values among medium priced 
cars of this power. It has won more endurance 
contests, broken more records, been victor In 
more nces than any other car of its size and 
pown. And it has a wonderful record of steady 
aervice and satiahetion In the hands of owners 
everywhere, 

Two body types are oflered: 5-passenger 
touring car, (1600; 4-passenger torpedo, (1600. 

Fixed Chalmen Pdicy- 
Quality Can at Medium Pricei 

For 1913 we are adhering to our established 
policy of always giving the greatest psible 
value for the price. We have incorporated in 
our new model, at medium prices, all of the 
limturei of higher priced cars and many features 
not found on other cars of any price. 

Chalmers cars have always been known as 
quality cars. We have never built a “ cheap ” 
car, but always high quality cars at medium 
prices, Big production has enabled us to build 
such can at lower cost than could anyone 
without our voluffle. We have never tried to 
secure big volume, however, at the expense of 
qualityoradvancedititurei Yet each year the 
extraordinary vahiea in our cars have brought 
a atsady natural incrase. 


This past year, 1912, was the best year we 
ever had. It set a tiqw Chalmers record. Our 
buiinsss showed in increase of over the 
aeaiODofKlI. 

We believe that our business will further 
inciUMe as people apptsciate qualivat medium 
price instead of at fiigii prices or mere 
queAtffSymfawpifoM) 

We believe the mbte automobies come into 
use, the greater wfll be the conviction that it 
doen'ipaytotrytotive(300 to (506 on the 
original price, and buy something merely be- 
cauaeltiioSsnditilowprice. 


Medium priced cars of quality- not only 
ours, but other good medium priced cars- 
ofler the best values for the money in the long 
run, and you don't have to run them very long 
to find it out. 

Built in Our Own Shops 

Chalmers cars are built by Chalmers work- 
men in Chalmers shops under Chalmers inspec- 
tion. We build our motors, transmissions, 
axles, self-sUrter, steering gear, and other im- 
portant parts. We cut out own gears, heat- 
treat our steels. We even have our own 
foundry, 

Noiufomoblli mtnukwin buildi In hit own plant 
rm of tl» part) of hia cat thin wa Jo, No inoior cat 
factory la mora complaiely igiiippad with na» miehinary, 

Eaparta tall ua no car la built with griitat can or niori 
aklllful workniioihlp than thiChilniin; non la aub- 
jectad to non cinful and pilnatibln; Inapaction, 

Backed by Sound Guirantee 

Chilniin can an built and guinntHd by a cimpiny 
of tha loundait Ininclal aundln;. Wi havi a plant 
covarlnp 30 icna of {round and hiva 10,000,000 Invaatad 
in our bualnaai. Wa biva tnida thia pail InvHlinint 
baciun va aapacl to ba In ihia builnaai parmanaoily. 


Maldns i>°r own parta meina paitar accuracy In our 
can and paiiat valna lor yon. The aavinj we miki by 
allmlniunj parti.mikats' prollti, {oaa Into addad quality. 

Wa have pripirid a book about Iba Chalmen hciory. 
Itialli,in an unuauillv Iniariillni way, how Chalmari 
can are inada. Write lor It on the coupon attichad, 

Order Now For Early Delivery 


" Story of tba Chilmita Car,” and our new caialoq 
will And Ihia book aboui the miktny of an luiom 
both antartalnlng and worth whila, no miiiar whi 
youdaddatobuy, Juat mall the coupon today. 


Plaaaa aand "Story of ilia Chilman Car” and ci 
InlbnMIion rigitdinz the Chilmeri ISI3 c 










A coal-mllliac ouchiiM, 


Tiadt Laying by Madiinery 

T he modern track laying machine 
Hhuuld not be confueed with track lay- 
ing toolH, os this machine is not a tool, 
hut a real machine ttiat nctiiully laya 
tracks ns indicated in the accompanying 
photogruith The machine moves steadily 
forward over the truck It lays at a rate 
of from twelve to forty feet per minute. 

At the rear of the track laying machine 
are curs loaded with ties and ralla The 
cars which carry the ties are In advance 
of those carrUng the rolls. The rails are 
drawn forward on rollers and are cop- 
ncctetl temporarily one to the other. As 
the mils pass under the cars which carr>' 
the ties the latter are dlsirllmted upon 
the rails and sjaiced a[>art uniformly. 

The chain ot rolls thus serves to trans- 
port the ties toward the track laying ma- 
chine As the rails enter the machine, Layinff track by tmehlBC at tha rata « two i 

the ties are picked up by a conveyor and — 

curried overhead. They are dlstrlliiitod 
on the roadhed at the end of a truss that 
renelu's far In advance of the main Iwdy 
of tlie truck laying machine. The rails In 
the meantime are curried forward and 
deposited upon ties previously laid. The 
IrnsN may he swung to one side or the 
other In order to allow for passing around 
curves The track laying aiachlne Is self- 
prottoiling. It hauls n Irutn of twentj- 
live cars of material, more or less de- 
|K>udlug uiMin the grade. A train of 
twelve cars will carry enough material 
for a mile of track This machine, with 
eighteen men, Including splkers. can lay 
and holt and spike a half a mile of track 
Iter day. With a larger force »if men two 
miles of track may t>e laid Ui u single day. 

The Wreck of the '‘Schwaben ” 

A FTEK making a total of 364 dlghts, 
in which it covered UN.OOO miles and 
carried 6,(MB possengers, the “Schwabeu,” 
the first of the huge Zeptsdln alrshliw to ^ cotO-inimnt machiiM. 

make regular passenger trips, came to 

grief on June 2«th while anchored out- I 
side of the obsolete shed at Uusseldorf 
In a heavy wind No much did the nlr- | 
ship boh about In the maelstrom that 
Oairt. Duorr decided to go aloft and ride 
out the gale He was Just alM)ut to cast 
off the mooring cable at the bow when 
the nose of the ship hurst into flame, and 
he and his crew jumi>ed for their lives. 

The flume soon ran the entire length of 
the airship, and she was consumed as 
she swung at anchor, the fall to the 
ground breaking her Ituck, us sliowii In 
the photogru])!) The cause of the catch- 
ing tire of the “Schwaben" in this 
mysterious manner Is thought to be the The tangled wreckage of tke Zeppelin dirigible 

Working of her frame at the Iww, where 
she was tethered This is believed to 
have generated frictional electricity suf- 
ficient to have Ignited the gas. That the 
cloth covering of the dirigible also bad 
something to do with the generation of 
this frictional electricity Is shown from 
the tact that the Zeppelin eugltieera are 
perfecting a “neutrallxed" cloth that can- 
not be electrified. The airship was lu- 
Bured for gMW.tXX). She had made for her 
owners her entire cost of construction and 
operating expenses by carrying pus- 
seugers. The latest Zeppelin, "Hansa,” 
has shown a sjieed of 40 miles an hour, 
and the new naval one now hu tiding, with 
000 hor8e-ia>wer. Is exi)ectod to travel 60. 

An Earth-driven Clock 

I N the ordinary clocks provided with 
weights and springs, the clock mechan- 
ism drives the pendulum. In the clock 
pictured here\vlth. however, the oi)eratlou 
is reversed for the i>enduluin drives the 
clock. The i)cndulum receives its energy 
from an electro-magnet supplied wltli cur- 
rent from an earth battery Because the 
earth currents are apt to vary consider- 
ably, a special automatic switch mechan- 
ism Is provided to check the pendulum 
when it swings too far. Thus, a constant Ooneral view ot the clock Ti 

amplitude of osclllatloo Is maintained Clock drlvon bp eortii oomnta. 

Thi- pendulum is provided with a bob, con- 
sisting of a coll of insulated copper wire, the necessarj Initial adjustment. The 1 they connect to 
inclosed In a brass case, underneath terminal wlr*<s from the M> coil are car- rod la Mutpend® 


The tangled wreckage of tke ZeppeNn dirigible “ Schwaben.'* 



Urn clock The eMUiig eoU. 

Cloek driven bp eartii odmnta. 




they connect to two aprlngs on whielitiitj 
rod la auapeuded, and then make coaMW 


which tliere is a similar bob for making ' ried to the tup of the pendulum where | tion with the earth battety. A |M»> 


‘ t tntriM.'ibiM ' 'tibb' 

'I 

'dorr 

puuiniiiin i»a. tt Of ■•'.'•ingii; « 

‘ 'carHec lifted, m two pHi 

ovec a tniwk, aemiM to ttm 
Tbe whook nut over contaet* plaeptl ^ii 
the battery eitenlt. The oariibr |a 
motlaa by two adjnetabte oonfht^ >bd« «t 
the pendnlniB, Whidt poeh it fonbina «r 
backward, depcofllug upoa ttie ot 
the pendulttto at the time. alter- 

mte ImpuhMW ace prodneed la the eoU, ^ > 
vtiddt aerve to keep the pendtdum la tbo- 
tUm. To'oppdse an ebaormal ewinfi the 
' oqntaot ptecee an arranged tp ti»ee 
parte, eo that If the peadolwa naeree the 
carriage too far, Ita wbeeia make eoft- 
^ct with the third membere ot the con- 
ta«t group and thia levemee ttae mmeat ' 
Beoently Pnrf. SUvonua P. Tbonpeon ehh- 
Jected the clotii to a nhmber of tcata. In 
hla report be states that If he patpoMly 
gave the pendulum a large Imphlae ao 
that it swung too far, the mutomatlc ac- 
tion of the contact Oevlee beeame evident 
at once, and after a few swings, the peh- 
dttlnm returned to Its normal awing. 

A Biadiiiie That SMbka Coal to 
Be Pnieped 

N U industry la more proUfle of dlsaa- 
ter, both distressful and costly, than 
coal mining, and no other Industry of this 
country, owing to the cmde methods em- 
ployed, Impoaes such hardships npon the 
workman immediately engaged In taking 
coal from the vdn. To alleviate these 
dangerous conditions 3, H. Hoodley and ' 
W. H. Knight have developed a system of 
mining coal by machinery. 

Primarily designed to cut the whole 
seam of coal into a granular state sutt- 
Bble for coking, this ooal-mllling machine 
may modify the art not only ot mining 
coal, but of tranaportlng and consuming 
it It is well known tliat granular or pow- 
dered ««l. with the aid ot water, can 
be punuied through pipes at for less coot 
than It can be transported by rail It la 
also certain that powdered pool, when 
blown Into a furnace with an air blast 
bums with much more economy thou does 
lump coal when burned on the grate. 

There are; however, 100,600,000 tons of 
coal coked each year In this country, and 
it Is with especial reference to this kind 
of coal that the luvcntors have directed 
their attention. 

The milling machine not only cuts the 
coal from floor to roof Into a finely pow- 
dered state, but pumps It mixed With 
water of the mine, to a distant coal wash- 
er or to coal bins adjacent to the coke 
ovens. It necessarily does away with the 
use of explosives, and with the coal dust 
The lyetom Is a peculiarly sate one to use 
In gaseous mines on this account 
The machine Itaelf Is automatic, ad- 
vancing tqr a simple hydraulie feed me- 
chanism which propels It along the floor 
into the face of the seam, the rotary eht- 
ten on the armatoM abaft of the Ipdw- 
tton motor cutting the coal very mutii 
oq^^awdreular aaw cute wocnL The motor 
is givoo, In addition to lie forward move- 
mant a sldewltc swinging motion through 
n limited angle so that the proper vtidth 
may he out Any partings are, of Courae, 
udmuilauted at the same time «s the coal, 
and ore separated afterward In the 
waiting proeeas. A five engiae hose jaud^ 
lug foam eome source of water under ptcr 
aure enablea a 'powerful ofoeam of water 
to be thrown ogaUwt the ftice of the dodl 
tvhhe it is being cttt« thus eumtoa^ All, 
4«st gnd kespltiA the tools coUL The tvA- 
tto carriM off tiw commiiiutod projihAt. 
to..«he nearest taufo whepto tt is.iuMifto , , 
toVhydeaifoddtoti^ttoa TbeitoS..i;. 
I ^whig to 'ha power >4if advondag dlriAtiir ' 
tote the coni, will cut a stope, An Pm* 
a neom, or work aUmg the walL ^ 
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4 nf Si* volw UtmIi# 
I 4(m 4M« tmv 

It md ti^ «4mmir; tMiti0 

f0:04mM 4f «uwi< ipM 

.:4 «lM(r«WMfe 'aMMy mIm; Mot « imuf ' 
>i|{r VHd »ppU»d tud in * AapiUitard 
{tmirMi'vM f dn$ **• pniMte*-: 

'iilm «jMii ih» fwMie. ATor doH A«| 
"ft^ tht Mimtme, <tf ttmjifint 
^ tkfttOmif tntn^tnmU vkiah mow 
a pnjMrtp ri 0 U.in a tradi-mark i 
jMrail* wM iMt proptrtv riftt Met on 
WMimtor aOfiMftwt iiy m( a 

3!ht feihiting i* <A« aMh a/ a «triw «/j 
> wnm bg n man wh» U al 


. nm, avfwrft a man who hat a jittt hand 
ikdaw hdfft of tkt oalve of trado-marht and 
tfIM oorrwt mothodt of tradomurk axjitoita- 
Jton. Thi ioriot, whiek will ht tvoniuallp j 
paUkhad in teoft form, wiU ineludt 
mitoiont, writkn <« bminoit Bn^M, <tf| 
III Podirol trodt-mark law, amdyttt of ihe j 
MfHlmHMNtf for ngiitration, the tUmonit 
4 fMii trado-marh, and trado-maril pro-i 


lt«irtfatkw.-YL 


Tlw U. 6. BuuUzy MftnufMttuing Com- 
pnar WM raf med ngutntioii for a tnule- 
owrk (xnuiatiiie of the letten “U. S.” 
witti n beokgroond of a ihield rimiler to 
that of the oonventiofial United Stetee 
dhMd. The coat of aimi for the United 
States is not regiitrabie as a trade^ttark 
even under the ten years' olause. It has 
been held that its nse in that oonneetion 
is OMKMMd to pubUe polioy. (Amerioan 
43lne Company, ex parte, 120 OJfleial 
OaotUt, S34.) The ragistration of the 
eoat of arms of the State of Maryland 
mis refused Ngistratian, applieation hav- 
ing been made under the ten-years’ olauss. 
In another ease, registration of a simula- 
tion of the diield of the United States, 
with sitemate red and white stripes, was 
rafnaed ragistratioa. 

It would seem at first consideration that 
if the objsot of using a trade-mark is to 
indHit* the origin of a oommodity, die 
most effeetive marks would be simidy the 
maker’s name — “James Brown’’ for goods 
made by James Brown, and “William 
Jones’’ tor goods made by William Jonea 
This logie would be indisputable if there 
was a different family name for every 
Individual. But names are limited in 
number— there are eleven pages of Smiths 
in the New York dty direotory — and 
every man has a natural and inalienable 
right to use his own name. But a personal 
name may be writtmi, or printed, or 
stamped in such a way that the peouliari- 
ties of writing, or printing, or design, 
may dominate the name and be the most 
oonsidouous feature of the combination. 

trade-mark aet providso that “no 
marie (shall be register^) which oonaists 
merely la the name of an individual, 
firm, omrporation, or aasodation, not writ- 
ten, impressed or woven in some partioular 
w distinctive manner, or in association 
with a portrait of the hidividual.” In 
this olause the framers cd the act ^ve 
eodeavorsd to pot a logioal reetriodon 
on the injtidMo^riie of personal names 
as tind»«wriu and the endless Utigatioa 
that has ahmys leaultad hm fids pme- 
ttos* 

The immaa of hlstortoil peefeiiagai,(iH)t 
llviag) may be rsidstsfnd as ti^dMiuihs, 
iMt iiw aams of a Bvtttg p wa o n , daonot 
he uwd Mthout his aeasMit. The plmpw 
:*^4lfba(m Qhi*’ as a madK' fur jhoee. 
iftiMd nfiiirtmtiom M iim word “Gte 
niiaiind tp. angles 'Xhuia anb<>, 
eeh...«'lfilaff, artist In piae gf the ««ie^^ 
hM<on<d4heaMnmnthidhUtthi%d ' 

I. the MaMh^ of the hterj 

1 be ihowh ht eohm 



hasen w a j i a f .'devioe esn to pronounoed 
dWhhliato the name and throw 
.ft into a yoeliUon of aesondaiy importance. 
Ylm meaning of tfaie olnnse is best shown 
by means of examples of proper names, 
isgietsmd and used as tradeWrks. 

Many portraits of living persons ere 
used as tndeenarks, notaUe among them 
being the face of W. L. Douglas, shoe 
mannfantmnr, and the portrait of ThomM 
A. Edison, used in oonneetion with hit 
faoshnile signature, as a trademark for 
nn phonographs. Among historical 
charaeters, the pieture and rigaature of 
Robert Burns, poet, ere combined in 
a tradomenk for oigHs; the face of Ben- 
jamin franklin it used as a trade-mark 
for the Baturdag Bmning Pott, and will 
be found printed on the editoi^ page of 
'i iastM; Bismank it a name for col- 
lart; Nap^eon is used in oonneetion with 
a brand of flour, and “Bob” IngenoU is 
Lo trade-mark of a cigar. 

It is a definite principle of the common 
law that foaud vitiates any transaction 
that it touches. A trade-mark that it 
deceptive and misleading eaonot he pro- 
teoted, no matter if its registration 
be aooomplished. “Knights of Labor’’ 
was refused registration as a trade-mark 
for whirimy as the evident intent of the 
mark was to mislead purohaaers into a 
belief that the whiskey was produced by 
the Knights of Labor, a labm organisa- 
ti^ A similar ease is exhibited in the 
attempt to regiatar the name “Masonic” 
as a mark for eigars. Registration 
refused. The name “Malt Myrth" was 
refused registration as trade-mark for malt 
liquors whan it was shown that the liquors 
did not oontain myrrh. The name “Old 
Country Soap,'* used in connection with 
soap in such a way as to lead purchasers 
to believe that the soap was manu 
in Europe, was held by the court in the 
case of Wrisley v. Iowa Boap Company, 
to be ‘deceptive, and protection a^nst 
fringement was refuaad. 

A falae repreaentation on a trade-mark 
to the effect that the article is patented, 
when it is not, is sufficient to vitiate the 
e-mark. A trade-mark regutration 
does not proteot when it is used on an 
artiele different in character, or composi- 
tion, at origin, from that for which it was 
registared. This principle is very import- 
^ manufacturer cannot do as he 
pleases with his trade-mark without regard 
to the riidits of the publio. If the article 
for whiofa it was registeepd is ohanged 
essentially in composition, or In purpose, 
the trade-mark ceases to be of value. 
Trade-marks under the United Btatee law 
are always specific and aesooiated with a 
certain definite article, and not with the 
proprietar's general businese. In Great 
Britain and Canada there aw general 


use on any artiele he makes, no matter 
whet diverse classes tiwse articles 
long. 

A trade4nark whirii is teehaioally a 
valid mark, wOl be refueed ragiatration 
if, in the opinion of the Patent Office, its 
ragistratfon would be opposed to public 
policy. A few examples will show what 
Dean. The phrase “Aak the Revenue 
Offleer” was rejeeted aa a marik for whiakey. 
The Patent Ofice held that this mark, 
appearing on bottles or taarrris, would 
Irad the pobUc to believe that the con- 
tents had the endorsement at officers of 
the governniMit. For simBer reason the 


tioD ae a mark for io eaalsaf Undere. 
The aBme y a living e^Prarident mumot 
be ratlsIaMri without hie widttWi eonaent 
(as in the «hN at any other Rttfog pareon), 
and the nrigm of aa ex«An«idMt not liv- 
ing oaiipot he mduforsd at hlL the use 
of the aaawy anenPftaUMt as * ttade- 
mark is , w hride r ed gottsanant with 
a high dlte y hh» mMrnm oOoe. 
veral appiieatlDifo hAv« hata fohde with- 
in tha laat few yatfa lor wgtatrathm of 
tha namM or ptHnlHi M ex-tforidenta. 
Tim aignatoai Kbd poeta^ of Thomas 
Jsfhnen, OoaiWiied in m taade^naric for 


waa atfowd mMmtbm. the 


worda “Rooaevelt Roae” a 
apjdkation tor regiatration, the rejection 


registered on a previous appUcation, and 
partly because Roosevelt is a living per- 
son. 

A trade-mark cannot be a color, because 
the number of colors is limited, 
would be maoifostly unfair to give the 
exclusive nse of a color to any individual. 

The use of the flag or coat of arms of 
any foreign power is prohibited as a trade- 
mark. This restriction holds even when 
the foreign power agrees to the use of its 
insignia. The Russian Government oon- 
sented to the use of its ooat of arms as 
a trade-mark in the case of an applicant 
before the United Btatea Patent Offloo, 
but reglitration was refused. The law is 
mandatory, and is not affeoted by agree- 
ent. 

Any design or picture which baa been 
adopted by a fraternal society as Its 
emblem is not registrable as a trade-mark. 
For obvious reasons, scandalous or im- 
m<wal matter is refused registration, 
trade-mark oaonot be a shape, or a pack- 
age, or a oontainer. A trade-mark cannot 
be the article of merchandise itself, for 
the “mark" must necessarily be different 
from the thing marked. 

Propoeed AmsBdiasBt to the Tkada-niark 
Law. 

An amendment to the Act of 1906 
before Congress. This amendment, which 
ill, in all probability, become a law, 
denies the right of anyone to register as 
a trade-mark any mark which consists 
of “any name, distinguishing mark,.ofiarao- 
ter, emblem, eolors, flag or banner, adopted 
by any institution, organization, club or 
society which was incorporated in any 
State in the United States prior to the 
date of the adoption and use by the 
applicant.” This proposed addition to 
the law is the result of an attempt of 
certain manufacturers to capitalize the 
prestige of various well-known clubs and 
other organizations. A case in point was 
a recent attempt to register the initials 
Y. M. C. A.’’ as a trade-mark. Another 
flagrant case was the adoption of the 
emblem of the New York Athletic Club— 
a winged foot— as a trade-mark by a 
numufaeturer of men's clothing. On for- 
mal protest by the New York Athletic 
Club, the registration of this mark was 
held up. 

The Tkade-aurk Btetue of Patented 
Artidea. 

A patent may be defined as an exolusive 
monopoly in the manufacture and sale of 
a new and useful invention granted by 
law for a term of years to the inventor. 
As an offset to this monopoly, granted to 
the inventor as his reward from the publio, 
the inventor’s exqluiive right eeases at 
the expiration of the patent, and any one 
may manufacture and sell the invention. 

It would be manifestly unfair to the 
puUio if the owner of the patent could, 
at its expiration, still retain the exclusive 
right to use the name and trade-mark 
under which the invention has been sold. 
If this were permitted, the effect would 
be a partial oontinnanoe of the monopoly. 
The name and trade-mark belong to the 
article— not to the individual— and the 
riglit to use them goes with the right 
to manufacture the artiele. 

The Binger Manufacturing Company, 
when the patents on itc sewing machine 
were about to expire, adopted as a trade- 
mark the word “Singer’’ blended with a 
devloe. The effect of this aotion, if the 
validity of the trade-mark had been aus- 
taised, would have bean to perpetuate 
the right to the axclurive use of the word 
‘Koger’’ as applied to sewing maebines. 
In this event, at the expiration of the 
patents, any person would have tibe right 
laeturs Siager* m aoh in ea. but only 
the Singer Manufoetniing Company would 
have had the use of the name “Singer.’’ 
It was held by tiw oourts that the right 
to use the name “Singsr,’’ as applied to 
machines of this partioular design, beoame 
public property when the patento expired. 
The oourt said, in the ease of v.. 


Singer Manufacturing ('ompaiiy (41 Ohio 
Stot.): 

“A patsntMi or his sssignet-, b> Int-orporstlng 
Into bis trsde-rnsric the distinctive name by 
which a patented machine has Lrcnnie known 
to the public during the cslauiiee of the patent, 
cannot, after the expiration of the patent take 
away from the public the right of using such 
namo. The trade-mark cannot be made a guise 
monoply. or preventing the 
im lieoosiing. with the iiatrnt the 
of the public." 

The Singer case is typical of csscm of 
this character. In the case uf Dover 
Stamping Company v. Fellows (Ifi.i Mass 
191, 194, 196j the court saui 

"When one who baa a patented article gives 
to it and puis upon It a namo, and calls It by 
that name and no other, and It becomes known 
to the trade and to the public exclusively by 
the name ao given to It by the patentee or person 
controlling the patent, then certainly It may 
be laid that, as a general rule the right to the 
exolusive use of the name ecasrs allli the termi- 
nation of the exclusive right to make and aell 
the thing." 

(To be continuea.) 

Notes for Inventora 

A New Patent Office Publication. — The 

United States Patent Ofl’cc has issued a 
volume of nearly .'tOO pages, being a sup- 
plement to the manual of classifleation 
and termed "Dcfluitioiih of Revised Classes 
and Subclasses of Subjects of Inventions." 
The purpose of the publication is to ex- 
plain what is ooraprehended within the 
title of the subclasses established hy the 
Patent Offloo and it will prove a valuable 
aid to the practitioners before the Patent 
Offloo. 

An Anti-skJd Improvement..^ Rikiehj Hi- 
meno of New York city, has paUmted, No. 
1,030,238, an anti-skid device which in- 
cludes two side chains to extend alongside 
the wheel tire and cross chains connecting 
the side chains at intervals. One of the 
side chains is separable at a jHiint inter- 
mediate its length to divide it into two 
sections and ueans are provided for oon- 
neeting and disnunneoting its intermediate 
■eparated ends, the ends of both side chains 
being provided with means for connecting 
the same. 

Another Peter Cooper Hewitt Lamp.— 

Peter Coofier Hewitt has secured another 
patent, No. 1,(130,178, for a mercury vapor 
lamp ID which is provided a highly ex- 
hausted chamber in the shape of an in- 
verted U, which has a main light giving 
portion of uniform diameter and is ex- 
panded at each end into oniargements 
which are partly filled with mcrourj’ con- 
alituting electrodes. A condensing cham- 
ber is centrally located along tlii< tubular 
portion to regulate the vapor pressure 
within the container. 

Legal Notes 

Public Use Proceedings.— Public use 
pnxseodings arc imtiated uixin the petition 
of some person or persons believing they 
ID poaseasion of evidence showing that 
the invention formbg a part of the sub- 
ject-matter or Uie entire subject-matter 
application for jiatent filed by an- 
other, was in publu! uwt or on sale more 
than two years prior to the filing of the 
application for patent. This question of 
publio use is the only material one in- 
volved and in a recent case of es jmrte 
Wenzelmann and Overholt, Mr. Hillings, 
the first aaaiatant commissioner, has held 
that a public use proceeding is not insti- 
tuted to determine when the party filing 
the petition made the invention or whether 
he ever made it and that the sol(> question 
to be determined is whether the invention 
in public use more than two years 
before the applicant filed his iipplication 

A Copyright Treaty Between the United 
Stales and Hungary. — The pirtuing of a 
play from the Hungarian and produeid 
with much auooeas in this couniry is said 
to be at the bottom of a copyright trialy 
recently concluded between the United 
States and Hungary The treaty gives 
Amencans the right to secure literary, 
artistic, dramatic, musical and photo- 
graphic copyrights in Hungary on the 
terms accorded lo native Hungarians. 
In return, full copyright privileges aie 
the United States. 
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If you Kit* an invtntioD which you wich to 
patrot you can write <ul]y and freely to Muaa 
tt Co for advice in reCerd to the beet way of 
obtaiaing protection Plca« Mad ekatehee op a 
model of your invention and a daeeriptioa of 
the device. eapJainin^ ite operation. 

All uomniunieatione are etrietly confidential 


to adviee in repard to patentability without any 
expenee to the client Our Hand Boob on Patenta 
II lent (ret on requeat Thia enplaine out 
methuda. terina, etc , in repard to PATENTS. 
TRADE MARKS. RJREIGN PATENTS, etc. 
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rREB SAMPLE noea with the flrat latter Bomo- 
thlne new Every ffrm wanu it Clrdon tmm Sl.OO 
to flOO 00. plnaaant biulneaa Bin dsmaod 

everywhere, write fOr free aaniple MeiaUlc M(h. 
Co.. 48H N Olark. Ohicaso 

aments— O ne cent Inveated In a Poatal Oard 
will brlns you a SSfi to seo a week propoaltlon. For 
riwther partleulara roiamunicata with Amerloan 
Aluminum Oo., DIv lOlB. Lumniit, III 

AGENTS— New Fiber Home Broom, ennte tame 
ae nood broom . outlaata four Bold only by 
asenu Miiaranteod Hllber Mop (Jo . 1310 
Grand Avenue. Chloano 

AtrrOMOSILKSANO MOTOBCVCLES 

AUTOMOBILES. SflO 00 up. Motorryrloa, $30 00 
up: nuaranteed for one year, ahlppedrrelpht prmald. 
Larciut Uet and loweat prleea In the world Kine, 
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LBAHN JEWELERS' ENGRAVING. Tauntat 
thomnilhly by mall Heninnere learn better mnravTnn 
mom ue In ala moiitbe than In yoara of rigid wpmn- 


rOB SALE 

FOB SALE. "MaalmoKir" Aeroplane Motor, 
1013. Model F, 7A H P . niz cyllndera. four cycle, 
vertlonl, water cooled, double apark ayatem, 
Weight SOO Ibe . alao now radiator and prupellrr, 
Tbta motor la new — never boon uaed— Juat tcated, 
and waa purchaaed for like In an ozlra lame, two 

E nnar biplane which wae never completed 
offer take* it Oiiaranteod by the factory 
partleulara. write "Originality," 817 Erie 
r. Oantoii. Ohio 

FOR SALE — Envelope eealinrt and atamplng 
machine, patent No 048.179 or will conalder 
partner to flnanue building of model Addroea 
Sealing. Box 773. New YoA 

PATENTS FOB SALE 

PATENT FOR HALE or on royalty, Independ- 
ent fortune If promoted rightly, would conalder 
real aatate. H. Q Ororn, Suite Soft. lOft W Mon- 
roe Street, Fort Dearburn Building, Ohlcago, III 
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INQUIRY COLUMN 

READ THIS COLUMN CARKFULLY You 
will And Inquiriea for certain claaaea uf articlea 
numbered In coneerutivr urdnr If you manufac- 
ture thuee gondi write ue at onne and we will tend 
you the name and addrnea of the party daalring 
the Information There l> no charge for tbie eer- 
vlce In nwrp co»f (I G necMnirp <i» firf Me numDtr 
of iht (n^uiri/ Where maiiufacturere do not ree- 
pund promptly the Inquiry mop be repeated. 

Miinn a Co . Inc 

Inculrp JVo Utfft Wanted to buy a glaaa which 
la a conductor of electricity, and the addrene of 
the rnakem of the eaine 

Inouity No 91113 Wanted name and addreae 
of manufacturer of uantaloon stretchers with 
clamps which is capable of being folded up 

Ingulrv No 0184 Wanted the name and ad- I 


Inquitv No 9inh Waiilcil to huv machinery 
for fastening wire i loth l,i wnuilen rraiiiua with 


or plans of large cities Large order 

tnquirv No tt73 Wanted to buy a globe for 
a parlor fountain, working on the ncroii system 
Inquirv No 0874 Wanted the name of a maii- 
iifactiirer of a marbiiie to make eiiahlon covers 
for fruit cratna 

Inqniru No 0871 Wanted iiamn and addreae 
of manufacturer of stock palteriia of platen Job 


Inquiru No 9iso Wanted iiamoe and addraeaea 
of uianufartiirers of machinery for stuffing duUe 
and teddy heara. 

fo/bieaolilng walnuu^n3^ r^nut?^ niMhlnery 


Some Plaitie Aggiotliimita 

T HK word “plssliic” fixprogsss the 

Ity of bendlog, yielding, or floMai;; 
under pressure. Plasticity is s condition 
of fluidity, slthouch it may be sometbincr I 
more. Many metah ore plastic; the flow ' 
of f'lociars is due to the plasticity or 
fluidity of the component ioe; the earth 
itself, in foot, flows or moves under press- 
ure. Fibrous subatmices ore not plastio, 
that is, they do not flow under pressurs. 
Plasticiity may be of a permanent ebanoter 
as in the case of asphalts and bitumens, 
load and ioe, or it may be only temporary 
08 IB the ease with bodies having setting 
qualities, as plaster of Pans, cooutobouc 
and sulphur, phenol and formaldehyde, or 
clay before and after burning. In many 
instanocs the plastio agent is used with a 
filler of some inert material. That is, our 
plsbstic body is uot only mode to tahe some 
desired shape but it has to carry particles 
of some other material with it. Thus, a 
concrete block is a moss of gravel and sand 
hold together by the cement; a piece of 
linoleum is a moss of cork dust held to. 
gether liy a set binder of linseed oil and 
sulphur or oxygen. The plastio substance 
must then have also agglutinating quali- 
ties, i u.. It must adhere to the particles of 
whatever materials may lie put with it. 

This opens up a large subject. If the 
filler is of dense material like sand, say, the 
binder will hold such particles by mere sur- 
face adhesion. If the filler be porous, the 
particles become saturated with the binder 
and may be said to lie anchored thereby, 
like fiartioles of cork in linoleum or cellu- 
lose filler in heavily sized paper In the 
flrat instance, the binder merely fills the 
voids lietween the particles of filler. In 
the second, the filler floats, as it were, in a 
saturating menstruum. If the first is of a 
kind that shrinks on setting or drying, it can 
not pull the particles completely together, 
and must either put itself umler molecular 
strain or it must leave voids or o|iemng8 m 
its mass. In the second instance, if the 
agglutinant is one that shrmks, the whole 
nuiss IS merely pulled closer together or 
reduced ui size; that is, the object shrinks 
on drying or setting. 

Binders With Hydraulie Qualitioa. 
Agglutinonts or binders ore of many 
kinds and uses Of one familiar typo ore 
those which have setting or hydraulic 
qualities. The most prominent exponent 
of this type is Portland cement Fake all 
cements it has the property of setting, i e., 
absorbing water, and by means of this 
becoming hard and coherent The water 
in this instanue becomes a part of the mass 
and helps to form a hydrated silicate or 
perhaps several, the exact nature of which 
is still somewhat in dispute. 

Another common binder is plaster of 
Pans, This also possesses the property of 
hydrating Its uses in the Arts ore numerous, 
the most common being as an ingredient 
of wall-plaster, where it is combined with 
various agents for controlling or retarding 
the rajiidity of its setting Mixed with 
alum It forms the matenal known as Keen's 
cement, from its discoverer — the alum 
making the plaster harder 
Auot her binder is magnesium oxyohloridc 
When magnesia is mixed with a solution of 
magnesium chloride it forms a compound, 
an oxyetilonde, which is quite hard and 
wears well. It is a princijial ingnslient in 
many compositions for comiioBito flqprs — 
in bathrooms, kitchens and similar Ineor 
tions. It has lieoii proposed as a binder 
for fuel briquets 

Linseed Oil and Vegetobk Binders. 

The number of binders of vegetable 
origin IS legion . IVobably the one mogt 
used IS linseed oil If this oil bo given a 
aultlnient snpjilv of oxygen it oxidizes into 
a resinous Isiily — rfnes, as paintom say. 
This drying can bo accelerate by supply- 
ing It with an oxygen-transferring body — a 
oatalyze-r, lend oxide is the one geieraily 
used. The molecules of this will give off 
oxygon to the oil and in turn will take 
otJielB from the surrounding air. Linseed 
oil is the main binder in linoleum, whidh 
consists mainly of gropnd cork heW to* 
gelli^ir by oxidized oil. Various lakiffirsd' 
or vegetable fillers afe added and, of eourse, 
coloring matter. Other oils have the some 
qushty, one, Chinese oil, derived from the 


hut of the tung tree, in a degree even 
greater than that of linseed oil. This 
nomenon of hardening is also in part the 
result of a polymeri»tion-~p«rii»p8 in sev- 
eral stages; that is, the nudeoules, at first 
of oomporatlvely simple struoture, unite to 
form moleoules of more oomplex structure. 

Gluten, gum orabio, dextrine, ore also oo- 
oasionally used, though their use is mainly 
that of simple adhesives. They are too 
brittle and too easily solvent to be very 
efiSoient os agglutinonts. Starch is another 
ctften used. When boiled with alkali it 
oequires better adhesive qualities. These 
have no hardening qualities 

Animal Agglntinonts. 1 

Glue or gelatine, casein and albumen arc 
the animal agglutinants. These can all bo j 
hardened, i. e., rendered insoluble by treat- 
ment with various agents. Tannic acid is 
the oldest and best known for glue. It 
converts the soluble glue of tlie hide into on 
insoluble tonnate which can only be broken 
up by prolonged treatment witli olksii. 
Formaldehyde is another. Chromio acid, 
or oompounds containing it, is another. 
These adhesives generally form the vehi- 
eles of the various sizes for paper, oloth, 
yarn and kolsomine. It may be stated 
here that the binders we have been dis- 
cussing are nearly all to Ih' found used as 
vehicles for pigments. A paint Is more 
nearly liquid than the so-called plastio 
compositions hitherto discussed, but it 
consists essentially of a body of coloring 
matter — pigment, suspended in and held 
in place by a suitable menstruum. The 
menstruum becomes hard through the 
evajHiratioD of a solvent, and through the 
recrinifloation of the vehicle. Plastic and 
coating cum tx)S) tions are essentially the 
same and are in fact often interchangeable. 

Cellulooe Fiber in the Arto. 

The most universal product of vegeta- 
tion IS eoUuloSM fiber. If we separate fiber 
from the gums, resins and pentoses with 
which it is arranged m the struoture of the 
plant we get, of course, puro cellulose, and 
if this mass of fiber be iMiaten, matted or 
felted together into a sheet or layer wo get 
approximately pure paper, like Wter paper 
or blolring pap«ir. Cellulose fiber is insolu- 
ble in water, but if the fibers lie pressed, 
crushed, rubbed together in water for a 
long time, hydration of the cellulose can be 
carried to such a degree that the filler 
breaks down and becomes a slimy .mass 
which will dry bone hard. If a shof-t of 
paper be heated in a concentrated solution 
of zinc obloride it is gradually dissolved. If 
this solution be squirted tlurough a fine hole 
into alcohol n firm thread is produced which 
may lie carbonized to make carbon lamp 
filaments. If the shoot of paper be inoom- 
pletely gelatinized it becomes, after suit- 
able treatment, 'vuloanizod fiber. If a 
sheet be passed through sulphuric acid it 
beoomes vegetable parchment. If a solu- 
tion of cellulose be treated with carbon 
disulfld, a soluble syrupy compound is 
formed wliiob separates into its oonstitu- 
ents — alkali, oorlion disulfid and oelloloso. 
The amorphous cellulose thus obtained is 
known as viscose. It is used in sizing pulps 
and generally os a oarrier or vehicle for 
coating paper and fabrics. It is also com- 
bined with cork, leather, eto., to form plas- 
tio masses. It may also be drawn into fine 
threads or filaments They arc somewhat 
used as substitutes for silk but arc weaker 
when wet than other artifloially made fila- 
ments. They are not especially inflam- 
mable. 

If a mass of pure fibrous crilulose be 
treated with a mixture of nitric and aul- 
phurie oeids there results a nitration of the 
oeliuloeeondformationofTiitrocellnloae. The 
nitration may be carried to a varying extent, 
the NtOi (nitric oxide) radiokl replacing .l^a 
H in the oeltulose, the moss fonn\^ of yiMidt 
is given as CmH4iO«o, to any number, from 
one to twelve. Since NiQ. reprssents' a 
strong oxidiring radical the higher nitnries’ 
ore very rich in oxygen. They are there- 
fore ujwful ,08 expl^vea, gun oottoil and 
smokriesa powder eontoiiMng them. ISNiei 
lower nitrates, while inflatemiUe, are>ot; 
readily -explosive. When diwKlved btOBltti 
al^ solvents ouch , as aoetone aBd apgft 
aoetate, they become tbe basis of pyiwtF' 
line oompounds. Cdluloid is idtnHjeBu- 
lose miz^ with oamidior. It ia not ol- 


feilkd 'liy’ ttbiotwe it' it 

it here i« that 

wood. ItiauMd iyt tiM mann&Hi^ 
buttons, orariM and unuwmite Of 
kiudlfln making which lihi generoBy 
with aheavy ohorgeofiOlw. 

A solution of nitixMielhllMe moyhe •ptui' 
or nquirted in tbe form a fine 
from a suitable orifice into some iUeihUw ,s 
which will dissolve or withdraw the ffifiveut? 
This produces BOrimlled artifloial i»k. A> \ 
similar process is employed for mukiotf 
artificial honehoir and 'Whaleboue. « 

Tha CoUnluid IndnArtea ^ 

Celluloid when deposited from mon^ 
solvents is transparent. In thin sheets 
is AS transparent as glass without the slightm 
greenish tinge which most gloss, in thc,> 
opinion of experts, imparts to objects seeg ' 
through it. Tbe foot that it oon be mod*-; . 
in bonds of indefinite length tenders it eo- 
peoiolly useful for picture films. These 
fitma ore usually made by allowing a propo' . 
solution in a volatile advent to fall upon a , 
moving bond or wheel. As the solvent 
evaporates, the film acquiree oofaerence 
enough to let it be lifted off, dried and 
trimmed. It may be coated then or later 
with the proper seiudtivQ emulsion. There 
are said to three hundred moving pb- 
ture theaters in New York alone, there ore 
two hundred in Berlin, os many in Paris, 
and more in London. The demand for this 
purpose is said daily to amount to almost 
600,000 meters— in vsJue over a hundred 
thousand dollars. These films are inflam- 
mable to a high degree however. This 
has led Inventors to attempt to find suit- 
able substitutes. The best of these is prob- 
ably oellulose scetatc— a compound cor- 
responding to cellulose nitrate with a cor- 
responding change of acid. This changed 
result is attained usually by ooetating 
hydrated cellulose and dissolving the prod- 
uct and treating as with nitro-oellulose. 
The cost is almost ten per cent higher but 
the product is not dangerously inflamma- 
ble. It will, of course, bum like all or- 
ganic substances, but it is no more inflam- 
mable than BO much wood. 

Chemists In certain German laborator- 
ies have been engaged for years in tbe 
analysis and synthesis of naoutohnun with 
a view to Its commercial production. If 
vapors of turpentine he passed through a 
boated tube and oondonsed by a spray of 
hydrochloric acid, or the vapors be con- 
densed and agitated with hydroehloric 
acid, solid caoutchouc (polyprene) will he 
formed. Another method recently dis- 
cusnod in this journal starts with htareh, 
which, by fermentation, is pai tly converu-d 
into fusel oil, i. e,, the higher atcoholH 
These, by subsequent traaiment, are con- 
verted into isoprene, which changes readily 
into polyprene. This seems easy, and there 
are other prooesacs which scorn just as easy, 
but natural rubber either from plantation or 
from forests is still the main source of sup- 
ply. A limited supply is obtained in the 
southern part of the United ritates, and 
from Mexioo, from a desert shrub called 
the Guayulo. All natural rubbers contain 
a varying percentage of resins and gums 
other than rubbei^-^d Quayule is no ex- 
ception. The purest in this lesjTeot is that 
known from its principal place of export as 
Paro rubber, Thor© am more than one 
hundred and fifty plants from which rub- 
ber of one grade or another is derived. 

Cmde rubber is of little use os such. It 
is too soft and runny. It Is usually eom- 
pounded with sulphur, which hardens and 
fixes it. The product, according to the 
proportion of sulphur used, is known os 
soft or hard rubber. Rubber is ordinarily 
adulterated with a large per cent of sub- ' 
'stituteB and is ohatged with a variety of ' 
ffUen^ 

There are eo-eeUsd rubber ertteleS made 
fwhioh do not have one per eent of pure new 
rubber. They have rubber subatittitee^ ' 
,nlls« partioalariy oorn-oU, and reoloitaed v ■' 
tabbm, with various other obeaper' nfiiv- --v 
andkB vegetable diluents. . . " 

jbtis uaed rather for its etaurtiOt iasul«illi»^'^ 
arid warieEpnoAngHtuhlitiBS. It ia not:)*# 
aadaent aa og^dutinant meroly. ; 

Rdouinoua and aapfaaltle tMadeva aw 
' vmd fat bindii^ -IKklr |h| 
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Some of the Big Features 


Self Starter 
30 Horsepower 
5 Passenger Touring Car 
110 inch Wheel Base 
Timken Bearings 
Center Control 


$50 Remy Magneto 
$50 Warner Speedometer 
$50 Mohair Top and Boot 
$25 Clear Vision 
Windshield ' 

$25 Prestolite Tank 


I N any other make this car, stripped of its complete 
equipment, would cost you $1200. A production 
of 40,000 automobiles a year makes this car at 
this price possible. It is the indusbys record value. 
Study the specifications. Absorb the big facts and 
you’ll realize the big value. See the Overland dealer 
in your city. Let us send you one of our 1913 
catalogues — please ask for book F-28. 

The Willys-Overland Company, Toledo, Ohio 
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^ ^ FIRE 

^EXTINGUISHER 

How Pyrene Conquers 
Rres 


The ordinary 
fire is the visual 
and thermal ef- 
fect produced by 
the combining 
of oxygen of the 
air with the sub- 
stance burning. 

fyrene extin- 
guishes the ordi- 
nary fire by vola- 
.tilizing when it 
comes in contact 
with the fire, 
thereby forming 
a non-combusti- 
ble, non-poison- 
ous heavy gas 
.. blanket, which 

Mkiin ■ settles over and 
aroundtheburn- 
ing material, dis- 
placing the oxygen of the 
air which is essential to the 
life of the fire. 


An Arc is the name given 
to gaseous metal, or carbon, 
produced by heat, which is 
developed by an electric 
current passing through an 
air gap presented between 
the two poles or terminals 
of metal or carbon. If this 
gaseous metal or carbon is 
cooled, it will assume the 
solid state and will then 
cease to form a continuous 
path for the current between 
the two terminals or poles, 
causing the arc to break. 

Pyrene being very vola- 
tile and also a non-clectro- 
lyte, when brought in con- 
tact with an arc volatilizes 
so rapidly that it cools the 
gaseous metal or carbon 
below the vapor point, thus 
causing the metal or car- 
bon to revert to the solid 
state, breaking the arc. 


PYRENE MFC. CO. 

1358 Broadway, Now York City 


itreet nae. Tile ordinaiT atneii 

pavement oonaieta of a layer or Uaaket rf 
asphalt and aome fine flUer, raatinc upoo 
a foundation, generally erf bituminous «r 
hydraulic concrete or both. The asphalt 
h«ji no particular strength of ite own. It la 
the roof for the structure below. It moet 
stretch during shrinking by cold, it murt 
shed water, it must not oraok, It must not 
flow when the summer sun beats upon It, 
and it must give a suiBoientiy gritty hold to 
hoof and tire. Asphalt eoema well adapted 
for these purposes. Asphalt Is alao the 
basis of many paints, varnishes and Japans. 

Substitutes for Cellnlold. 

If a mixture of carbolic acid and tat- 
maldehyde be heated an oily viscous liquid 
soluble in alcohol and acetone will be pro- 
duced. If this be heated under preesure at 
a temperature above the boiling point of 
water, a hard, brittle, insoluble, infusible 
and otherwise refiraotory substance will be 
produced. If the treatment is stopped 
before reaction is complete, the result of 
the reaotion may he powdered and placed 
in molds and again heated. This is the 


{substhBCe kMim as ^ 

tar {aoduotsareoathemarlnt. TUsiw^ 
dnot iaoln ths ebstielty of oilti^, but It 
is hardsr and is Inoombustlfale as wall iU 
lafusitils. It miv be eomWiied with 4Dap 
of varione kinda, and for many pwppgasili 
obviously better than oeQulold. 

In oorfe-aoled ahoee tiw bottom of thO 
ehoe k filled in with a mixture of ground 
oork andgutta penha or stmllar gum taA 
a suitable solvent Tliiilsd flhrtilttoworfc, 
ie expensive, and the solvent makes H ign 
flammable. Wax taOInga, a raaMunm «f 
petroleum distillation modified by vgrimw 
sgenU. haa been suDceesfully used insteud. 
It ia laid to obviate many of the objaetions 
to which the gutta peroha at eimilar bind-' 
ing agent is liable. 

The foregoing indicates to some extant 
aome of the most used plastic aggintiuanta. 
It would be easy to extend the list The 
fillers being for the moat pert neutnl, no 
dieouiaion of them haa been attempted. 
The same binder may be used for maUaf 
artifieial atone for oarryiag » wall p%aaent, 
for laying the duet on a Idihway, or for 
making a fuel briquet. 


Recent Regeerdi on Labriention fSor Gneoline Enctann 
By Thee. H. R. von Kelcr 


EPiCYCUC TRAINS, which pUy .n unpoftssl 
put m toothed gesrii^ara ably de*crib«d is Seimliiie 
American Supplemant 1324. Price 10 c—f For 
•ale by Muon A Co., lea., and all newidaalcta. 
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Mawrfa««jiaS by VOUKY W. MA80N*OO„laa. 
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T ub lutirlcntlou of gasoline englnea 
preseutx o problem materially differ- 
ent from that which coufronta us In ordi- 
nary Nteam engine practice. This la Im- 
mediately evident when we consider that 
the temperature In the cylinder of a 
Nteam engine may at moat reach about 
SOO deg. Fatar., while In an Internal com- 
bustion engine It rises as high as 2,640 
deg. Fahr. Added to this la the fact that 
the piston speed In a gasoline engine is 
considerably greater than in a steam en- 
gine. Just what happens to the lubricat- 
ing oil In the operation of a gasoline en- 
gine is not precisely known, but there can 
be no question that a conslderabte por- 
tion of it buma and Is discharged In the 
exhaust. How much of the oil Is de- 
stroyed, and how much remains to do its 
duty as a lubricator, depends on the com- 
position of the lubricant, and the cooling 
arrangement of the motor. 

There Is no donbt that the destruction 
of the oil by combustion cannot be, avert- 
ed; a certain quantity of the oil mutt 
burn, and mast find its way In this 
burned state Into the exhaust pipe. If 
this combustion can be made complete, In 
HO far as the burnt part of the oil Is con- 
cerned, it follows that there will be leee 
residue and less “smoke.” A very thick 
oil, composed of fractions with a high 
boiling point, naturally will be only par- 
tlall.v burned, which would explain the 
almost universal demand that cylinder 
oil l>e medium thick and isiesess a com- 
paratively low boiling iwint — Just the op- 
posite from what the average driver or 
owner of a rar would imagine wouKI be 
necessar.v. The iwrt of the oil which 
tninis, must bum ooinpletely and should 
tiot leave a carbon deposit in the cylin- 
ders. The more carbon there Is in the 
oil, the more oxygen Is necessary to com- 
plete combustion. Oxygen, however. In 
a gasoline motor Is a precious substance 
and i>ractlcally the entire supply drawn 
Into the cylinder on the suction stroke 
Is needed for the combustion of the gkso- 
Une Itself. The small quantity not thus 
employed is sufficient for complete com- 
bustion of the oil only when the latter 
docs not contain too much carbon. 

A aeries of tests has Just been iom- 
plctod at the Royal Rxperiment StattCB 
for Testing Materials at Berlin, Oemiany. 
which disclosed some unexpected 
highly valuable properties of oU of dUtal> 
eiit chemical composition. The oUa exass- 
ined wore separated into two portloaa hjr 
extraction with acetone, wbleh dtseolVaa 
the heavier constituents of the oil. It 
was found that “treated” oils, that tit to 
say those from which the heavier portion 
had been extracted with acetone, gave an 
exhaust free fropn irritating odor, while 
the untreated oil, under similar clrotua- 
Btanoee, gave rise to pungent smoke, hl|A. 
ly Irritating to the nooe and eyeo. It |a 



products In the exhaust are due to the 
heavier constitnents of the olL 

These testa show also that the varione 
means taken or propoeed which are to 
do away with the nnlsance of smoking 
automobiles do not attack the problem 
from the correct point It le not eo mneh 
a questiou of absorbing or deodorialng 
the exhaust gases, as of a proper selection 
of the oil best suited for the particular 
motor in which It Is to be used. And thie 
selection should not be made by eome ao^ 
of “rule of thumb” method, but by a care- 
ful analysis based on the acetone mMbod. 
Once decided upon as the best, the oil 
selected can undonbtedly be obtained 
ifrom the mannfacturem. It would even 
I be poeslble to divide the oUs into ipe- 
I dally light ones for antotaoMIe use, and 
I heavy ones for steam engine*— or to treat 
them with acebme before nurketing 
them. 

Aside from the treatment of lubricating 
oils with acetone, the science of chem- 
istry knows of no method of analysbi at ~ 
present, which permit* of a correct valna- 
tlon of lubricating oil for combustion men 
tors. Research is going on In practically 
every large laboratory, and eepedally in 
the great automobile factoriee and oU 
refineries, but so far no satisfactory meth- 
od has been found, by which the quality 
of an oil for automobile use can be ascer- 
tained in the laboratory. It is, however, 
expected that farther testa along the line 
of acetone treatment will evolve a fairly 
easy, and yet tmety, method of Judging 
the suitability of the various kinds of 
lubricating oil for automoUle use. 

(The foregoing is an kbatract of a k 
paper of a more technical (flmraetor, - 
which Is published at length in ths cor- i 
rent number of the SonirTnic Aioaacaii I 
SvPFUiuifT.— Bniroa] • 


A "Y and E” SwingiAg 
OiEce Sbuid wUl add 
289 eq. in. to your desk 
or table tpace. EasSy attached 
to desk, table or mdl. It it 
handy when needed, but awings 
out of die way when not in ute. 

Used for telephone, books, 
letter or card filet, typewrnen 
or a hundred other diingt. 

Very strong and handaome. 
Oak or mahogany. Oet Folder 
2114, with idf qiieclficationt. 


44R St Paul St , Rochetter, K Y. 


1 alcoholic malt beverage has been pat on ^ 
the market THifai socaUed tempecanae 
beer must contain leas than ^ per cent 
of alcohol by volume, or it will be s^jlaet : 
to the Ualted States lateriml revenae tax, 
(See Treaenry DeeUlotl, Mo. 1 . 8 «», May 
19 th, 1906 .) The aim haa Dean to maha- 
foctnre a temperance beer dontaUdaB 
the Ingredient! of nocmal |«ey excapt thi 
alcohol, and wbldi ahaU raeattbla ft % 
color, flavor and taste a* ikanly 
stble. There are Severn! aMChodhol aMd^. 
tag tempennea beer Alootiol ia MMMWid 
from normal beer by metiieda og apncat^ 
dlstlUation at low tempenture, ««t ftM, 
or earbonie acid gas to blown thmgih ^ 
heertodtottlloffthealoOhoi la 
neetlon the Bensltlveneas of ilto 
edda above referred to shottMl ba tooiN#! 
betad. .After ‘cooltag, the 'UOitAiNItolltt 
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to K«W ^ oC urnuuH bew, beosuM of the addl- 
tlK^l maittiMitatlolM nqulred. It baa oc- 
.fltfplipllOinf ,Otooll. tiiMoAnw, that rctatlem have aold 
"|yi# .WHanal bmr for temperance beer and got 

, >aWBa.lT«a Into trouble by doing ao. Prob- 

' Ably tUa la the only Inatance wnere a 

'' imP'^ ‘idealer waa legally proaecuted for aelUug 

‘tbe^ulne article for the alleged aubatl- 
I ' ’ 'Siy ;tnte» and thia in face of the fact that the 

'' |Wi(i @iip ph ^ oil §ta$i' oonanmera made* no complalnta, but were 

;ttMUt perfectly aatlafled. 

flue BmNI 'CongrMH 


iCf to the tiatl<iii>wlde problem of tmUdlaf 
laid aiaper«lglii| public roada la to be the 
tggmilldd ^ American Bead OoDgnea, 
«e>)lw Md cm the IfllUtm J^lBr Pier In 
ADaetle dty. S«g>tember doth to Octo- 
ber atta* 

momnmit for better roads has 
ttian root la areiy State In the Union. 
|A;eTety community there ate men labor- 
ing for better roada The trouble with 
Cbg Bunwnept hae been Ita lack of definite 
pto— and metbode for handling the Im- 
meaae probtaia She plana and aethoda 
aM provided at the Attantlo Olty Con- 
gnaa 

It la not merely to create entbnalaem 
for an Improved ayetem of public roads 
that the congrees la to be held. The en- 
tbaataam la already at hand. The pur- 
poee of the congrees, which marks the 
ooDBoMdatlon of the convention Intereeta 
of the Americen Association for Highway 
improvement, the American Automobile 
Aeecdatlon and the National Aasociatloo 
of Machinery and Material Manufaotur- 
ere. Ig to deal with eveiy phase of the 
road enbleot In an orderly and adentlflc 

The people of the United Btatee are 
now mtendlng, for Inatance, more than 
flOOdOdidOO a year on tbelr roada It la 
Imown that tbes are not getting a foil 
doUar’a worth of good road for every dol- 
lar expended. In other words, many tnll- 
Uona of doUara axpended for roads are 
aetoally wasted every year because of un- 
erieotlfiG methods. Some communities dd 
not huUd the right kind of roada Some 
baUd roads designed for light tralllc and 
expsct them to withstand heavy traflic, 
and some bnild expanalva roads wli«« 
InexpsnslTe ones would glna better aetls- 
factlon. Much of the trouble le due to 
the fact that there la an abaenoe of scien- 
tific supervision of conatrucUon and matn- 
tenanee. There are more than 100,000 
officials of more or lees Importanoe en- 
gaged In the work of aupervlatng the 
roada of the country, and many of these 
ofliclala are engaged for political reasons 
and not for their ability or competence. 

At the American Road Oongreae dvll 
oervlce will be thoroughly conaldered In 
Its appUcetion to road management Qen. 
ydin C. Black, chairman of the United 
Stntee Civil Service Omimlaalon. will 
make one of the addresses on this aub 
Jaet. He will explain the importance of 
putting the dvll aervloe, or merit test 
to every man having anything to do with 
the eapervlktoo of the roada. 

Bvery other pbaae of the road eubject 
wUl be handled la the oame scientific 


manner. The most eminent bankera will 
dlacnes methods for aefoguerdlug a prop- 
er accounting of taxes and Bsauiing biul- 
Ueea methoda In obtaining loans or mak- 
ing bond iaanea to bnild good roads. There 
la to iie a legislative aectlon which will 
endeavor to point the way to needed re- 
forms In road leglslntlon. The president 
of* the American Bar Asaodatlon la lend- 
ing hla assistance in preparing the pro- 
gramme for thia particular section of the 
ooagreea 

In conjunction with the congress, there 
will be a conference of edncatora with a 
view to having highway engineering in- 
troduced In colleges on a scale that will 
meet modem nHiulremonts. Rngineers 
experienced in road building are not 
plentiful, and If the colleges could be lu- 
du^ to Introduce the right kind of 
courses, one of the greatest needs of the 
road movement would lie Jtupplled. 

It la believed by President Toft, who la 
the honorary president of the American 
Hoad Congrees, that better roada mean 
groator happiness not merely to persona 
living in the country districts, but to every 
human being in the country. Better roads 
mean that the former can haul bis prod- 
ucts at all seasons of the year, doing 
away with the railroad waste of pulling 
empty cars back and forth at certain sea- 
sons of the year, lowering the general 
cost of transtiortatlou, and finally result- 
ing In a cut In the coat of living to the 
consumer. President Taft, who Is to 
make an address at the opening of the 
Congress, will point out that the improve- 
ment of public roads is the tiest Invest 
ment that the American iieople can make. 
Of equal Interest will be tire address to 
be made by Governor Wilson of New 
Jersey. 

The American Road Oongresa will be 
notable in that It will mark the evolution 
of the road movement from the tbeoretl 
cal to the practical stage. Bach idume of 
the big subject will lie handled by the 
foremost men in that particular line of 
endeavor. It Is felt that scientific mai 
agement la as applicable to a great sub 
ject of this kind us It Is to the buainesa of 
a great corporation. Isigan Waller Page, 
director of the nflice of Pnbllc Roads, and 
active president of the congress, believes 
that the gathering In Atlantic City will 
put the road movement on such a basis 
that the time wUl not, be long distant 
when twenty per cent of the public high- 
ways will have been Improved. Mr. Page 
estimates that the Improvement of twen- 
ty per cent of the roade will bring this 
nation's road systom to a high point of 
efficiency, almoet equal to that of France. 


A SolMtitate for Wood 


T he eteadlly inonkatsf price of tlm-i 
ber In Europe boa camnd tntefeot to 
be oestered In a Preach tnventteo Inr pro* 1 
piling a Buliatltute for tbla alticle. 
imeeaaa la very aimple and tnexpenatve, 
iim whole' p ro oeo B of iiiKi;i«l£aet<ira being 
named om by n aingte. innettlne. inm in- 
vefitor, Oand, daeqfiintod wUh 

ohamimgnn Indnatry, .pnbarked wtm 

Rde toidt • viow to iMrWtns dB-i 
dMit and dbogip Mdwtltaifi pnAIng the 
HeMlM of ne leeU dit*Rie ohew wldeh| 
' otpreiwiBt n»e;liMde df wo«i naid Oie’nMrt! , 
wweii M/peatMeeiilr xRlBffi. 'Vhe' find; 
:'dWPddMM(i> amde.niNit tie yanro^ 


the reslUeucy In the stalk. The ripi>ed 
material Is ^en placed in the machine 
together with certain Ingradtente, bring 
laid upon a tnvellng plate. The Utter la 
.kept «t a certain uniform temperature 
by means of ateam, so as to cook the 
atraw and the anbetances aseoriated there- 
with. When thia atage baa been carded 
to the requisite degree Intense proeaore 
la applied the results of which are to hnit 
or oompreaa -the fibers of etraw very 
Cloeely and lidhtly together, to form a 
homogeneous inam. A preasure of b«- 
twoon two and threo tons pw eqnare lnch 
la required In ewdier to pnidnee the beet 
nenlta, and the .fhbric teehes from the 
ifiktdilne la eendtoRnU Ungihe the,re- 
tUekncis'f^, width to be.MiWn-aa 



pi 




m 


te uoDRtnictioo Co m ptny hu tour of our tmclu in dally M 


Mack Saurer Hewitt 


Leadinsr gasoline trucks of the world *’ 

Three reasons for bringing us your problems 
I. We have data on transportation for all 
kinds of business. 


7 . Our trucks have been proved by lo, 12 
and 1 7 years of use (unequalled reconds). 

Mesnlng not only most profitable permanent inveetmaity but low 
maintenance cost of which long life is evidence. 

3. All wanted sizes, 1 to 10 tons, and all 
styles of bodies, built in our own plant. 

Providing cxtrilv d>. ri*ht truck for iny pnrpoM . neither deetructitre 
ov.rlfiedlijg. nor weetelul employmetit of capacity and power 

Who else can give you unbiased advice? 

('oAtult our Engineering DepaitmenC freely— direct (tn pereon or by letter) or through any 
of onr represenutives. Write tor htermtare and special Inlometloa 

International Motor Company 

Oeneral Officei Works 

Broadway and 57th St New York Allentown Ps ; Plainfield N J 

Salae end Senice StatiMie : New York,nica«o, PhUadelphU, BoetOBjCletrelsud, ClBciButl 
BuSelo. Helllmorc, Newark, ntteborgb, St iMile, AtlenU. kenaee Chy 
Dauver, San Kraoctaco, Lot Angalaa and other large cttla. 


ins. iuE.Te 

@ DRAMATIC 
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ELECTRENE 


An Improved 

Fire Eixtinguisher 

1 Quart and Quart Sizes 

Throws a steady, continuous stream of spray which 
is most effective 

For Gasolene and All 
Inflammable Fires 

No pumping required 
Operates by turning nozzle 

Non-Freezing — Non-Conductor 

Ajf^roved by Steamboat Inflection Board 
Standaid of N. Y. and Washingtoo Fire Dqsts. 

Electrene Company 

17 BaMaar Ftaua, New York 







SCIENIIFICAMEmN 


Buy Paint that u Scien 
tifically Prepared 

"rhiTc’ s somethinfr of Chcm- 
ihtry and of Physics in the 
makini; of tood paint — 






SEND FOR OUR BOOKLETS 

Buy from your k»«»l High BUnttonl d«ol« 
! you don’t «now him wc will tell you who 1 
l«ot uo oino tend you our bo^u. “Horn 


? TkaLoweBrotlienCo. A 
h 474tTMa,l^0. 


A Homt-Madt 100-Mile Wireleu 
Telegraph Oatfy 

iot ft tharoufh cImt dmerimian, by A. FfftJ^k CoSm 
N uawtouiftOOMftlcdmfrftmtftceompftoylhetesl Price 
IOoMit«bymft9 OrtUr bom your oewidftftUr or from 
MUNN Jk COm he, 361 Brndwar. Now York 


InumrtliiL' a Rtral«ht gralu-llke effect It 
works fairly eaally, and when aawn 
letires a clean cut. Ita strength la com- 
IJuriUile with the ordinary whltowood, aud 
11 can he applied to all purpoaea for wblctt 
the hitter Is fitted In the prot»aratlon of 
the greater thlckuesaos such as for jolatii 
or posts the better practice Is to build up 
the liaulk with layers alwut a (luurter Of 
an Inch In thickness laid transversely. 
Tests with the material have shown that 
when the eiwklug and pressing oiwratlons 
have been carried out accurately, the 
fabric will not disintegrate, and responds 
r<*adlly to the application of tools, though 
being somewhat denser than whltewood 
It Is harder to work across the grain. It 
does not split readily when nailed, end 
slioiild. therefore, prove highly service- 
able for making packing cases. 

line highly useful application of the in- 
vention has been found. This Is the pro- 
duction of cordwood for tiuruliig puriiosea. 
KITorts are being made to Introduce It 
Into the tUinudiun West on the wheatSelds 
of which the straw at present la a waste 
liroduct, while wtKJd and other fuel Is ex- 
jienslvc By means of this machine rough 
wood suited to burning i»ur|K>aes could lie 
prepared very cheaply. The artificial 
wood burns with a bright long flame. Is 
practically free from smoke, and gives 
Intense heat, so that It Is well suited to 
steam nilslng purjMises. 

The Inventor has also devised a means 
of manufacturing matches from this sub- 
stitute. This was not an easy matter as 
the Ingredients associated with the raw 
straw had to lie of such a character that 
they emitted no smell, smoke, aud yet 
burned with n steady flame, us well as 
igniting readily. Niiccess has Issin 
achieved In this connection aud an lu- 


geuloQs macldno lias hwn derlaBd. In 
this case the molding platea, both iippa*^! 
and lower, have been corrugated to ftamj 
round grooves about a mlHlmeter leaa tn 
diameter than the square secCian dw«d- 
Isb matches. The plate is made In aef- 
menta, each of which corresponds to the 
length of the match, these segments being 
hinged together so as to travel round the 
cylinder in the compressing machine, and 
are ejected In long rows ready for recelv- 
lug the heads. If desired, however, the 
matches can be produced in blocks Joined 
together at the lower end almilar to the 
wooden matches that are found In the 
West, and being tom singly from the 
lihmk as risiulred. 

The matches produced In this manner 
are simitar to the ordinary wooden type, 
bum readily, while the head aud con- 
sumed part do not drop off. The cost of 
manufacturing by this method Is less 
than that of fashioning them from wood, 
though they are eqmil to the latter article 
In every other resisjct. In the latest ex- 
periments the Inventor has succeeded in 
producing an excellent substitute for the 
wax match, dispensing with the cotton 
liber foundation of the latter article. 

Another application of the same Idea 
has been tlie manufacture of a corrugated 
IMckiiig material to take the place of the 
corrugultsl strawhoard which Is used so 
extensively for wrapping puriioses. This 
product Is far strouger thuu the straw- 
board article, poHsesses iHtuul resiliency, 
and rolls closer wheti nsjulred, so that 
it constitutes an excellent medium for 
bottle packing. It Is neater aud cleaner 
than the straw packing getierally em- 
ployed for wrapping wines, and after ful- 
fllllug this purjiose can be subjected to 
other packing uses. 



Tm Biib— IM p J'mt t 

Peniwylvaunla 

VACUUM CUP 

Tires 

Bwidw htm gutfomsMl poaiivsly for 4,000 ssIm. 
actual aoviee, thaw tow havu wira aatuMl aod 
tbuetarsl tit»eky (at nmiing w«ar. 

The qualiw o( the rabber, ha n am ua l (aeidtjr of 
mdiaMg the frieiioa haat Miwrsteil on hH d>y 
fM^Tdie eaOfa daduieH of the irwd and ipUier 
haebt— all centuM to yield the kng mileage eetviee 
upoB which our guaraetee it bawd. 

Futher, Peuanlvaaia Vacuum Cup Tuwamguwaa- 
tatd not to ikid on wet 01 gnwy peve m oau. Givu 


Ml Hour own dtaltrt, er lerMe u«. 
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A Simple and Efficient Canoe Gum 


Safety Davit For Vessels 



Invented by Charles E 
Waterworth. 

Thin double-acting da- 
vit wan invented by i 
practical man and nhip- 
buildcra and ship-own- 
ers shoidd write toi 
terms Kullinformatior 


I— 3 parties. Address i 

CHARLES E. WATERWORTH 
CndLLIEUnuU l<S-t«7 Oiihs Rnu. Nw T«k Or 


NOW u the Time to ue 
the PANAMA CANAL 
Before its Completho 


V enced by cniioelstH and boatmen gen- 
eraU.v In the lack of a good canoe gum 
to stop leaks or breaks whlcb may ticcur 
111 the calking of the boat When canoe- 
ing In the northern waters of Caiuidn or 
on the lakes In (he Adirondacks and the 
Itockles, It Is often tiUHinvenleut or im- 
iioHslhle to ohtain a ready-made gum 
which will answer this purisme. 

A good canoe gum must answer several 
demands ; first, It must tie stilUcleiitty pli- 
able MO us not to break aud powder when 
In the cold water and under strain, ser*- 
ond. It must not melt and run In the miii 
when the enuoe Is lieuehed for a short 
time ; third, It must not dissolve or soften 
when In the water ; aud last, it musl set 
bard In ii few moments If It Is to meet the 
reiiulremoutH of an emergency It goes 
without Hiiylug that the raw material 
must be easily accessible, and the price us 
low as poMslhle. 

All these demands are adequately met 
by a gum compounded of rosin and vasel- 
ine, and the gum can ts> made In any 
watertight dish which may lie heated over 
«ii open Are One part of vaseline and 
four parts of rosin, by weight, heated 
until dlosolved In each other will give u 
gum which, at suminer temperature. Is 


soft aud easily dented. This Is the con- 
sistency rmiulred for a gum to prevent 
crumbling In cold waters, such us Jaike 
Sujierlor. 

A material compounded of 10 i>er cent 
vaseline aud 00 per cent rosin is quite 
I brittle when cold. However, iu warmer 
waters farther south, this gum is siifll- 
cleiitly pliable and does not soften or melt 
readily in the sun. 

Addition of rosin makes the gum hard- 
er and more brittle, adding more vaseline 
makes It softer and tougher, so that any 
(‘oiiNlstency may be had from the hiird- 
nesH of rosin to the softness of vaseline. 

The above ingredients comiKiuudwl In 
the proiHirtlons of 10 to 20 per cent of 
vaseline and 00 to SO per cent of rosin 
will answer all the requirements of a 
flrst-cluss canoe gum. It may be carried 
In u tin or wrapped In paper, uud It melto 
easily over the flame of u match and 
sticks like glue to warmed surfaces. Any 
coloring matter may be stirred Into the 
hot liquid gum ; for example, t'btnese 
blue gives a bluish green color. n>d lead 
gives a brllliaut red. and chrome green 
yields a brUlinnt green. The liest |>rop<>r- 
lions are one part of mineral pigment to 
one iwrt of gum. The addition of pig- 
ments makes the gum very hard. ^ 
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3«ntift«(», KiOiMoM. round tnp $73 
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Hamburg- American Line 
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E forms H comiiunloii issue to the prea- 
eiit Cliemlstry Numlier of the SciEWToric 
AMKKirAN. Mr. August Neumark, who, by 
this time, must bo known to our readers 
from several very good articles which ho 
1ms contrllmtiil, gives tm the first Inatal- 
inent of an article im Nitrous Oxide and 
Its Applications, which will run through 
two Issues— An article by Hr. Uaschtg on 
Soluble Uuutjowder touches on an Im- 
IHirtunt new development — Mr. C. C. 
Hutchins descrllies the lalioratory prepar- 
Htloii of quartz flla'rs — Welding by elBO-l 
(flclty Is lN>cumliig more and more Im- 
IHirtunt. Our front page lIlHatratloa 
forms part of an article on the auhject 
—Prof. Gockel writes on the Coxrelatlon 
Between Sun Sqiots and the 'Weather.— i 
Mr. Carroll Curtis contributes an eoccel- 
lent utlcle on the Oast OoRBt FteUag 
B«b1h and til* PiBMmttoB of Oar 


Huiqily. — One of the most lm[>ortaut arti- 
cles in this issue Is from the pen of 
Mr. von Keler on Lubrlcatlnn Problems 
In OasoUne Engines. — Another Import- 
ant subject dealt with Is the Manufkc- 
ture of Ethyl Alcohol from Wood Waste. , 
—Prof. Bono recently delivered a lecture 
before the Chemical Society at Leeds on 
; his "Surface Combustion Furuaoes," 
which seem to lie destlued to work a revo- 
lution In Industrial heating operatlona 
An illustrated abstract of this lecture Is 
published In this Issue. — Mr, Johnson de- 
scribes an Ingenious machine for testing 
iron and steel for their magiirilc proper- 
ties and recording the results graphtotlly. j 
— Using X rays to fit shoes ou om^ 
may seem at first sight a trlrial appUoa.- ' 
Uon, but whan It cornea to suppl^tte M I 
anay with foot-fear, tike aattkr aawA 
gwee Ugpomaeo. Aa lUaefitatel MMIfiW 
mettmp Mputm ift 
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SCIENTIFIC AMERICAN 


'^^rM;.l)»<i|Btoi<l. Tarnu w ftwHlMtlo* to tb* 
uv ■cfwmtfK! 


"h. Co»»0«, «7 wtntw 
St., K. S. Tlw laasnole l« (>aB-j 

■traoted pi oniMoalljr thin iMtber, aad tt 
Toiatarood b/ a ribbed caovai member aewed 
to tbe Inneriolo at eaob aide of tbe nb, ao 
that #btta the Wert aad upper are aewed to 
tbe cemvae meuber rib tbe laaeriole wlU l>o I 
tdaforoed by tbe caDeae aad tbe etratn will 
be dletrlbuted oa tbe Innoriole at eaeb aide 
at the rib. 


AEttlAt FBOPBIjLBB.— H aaat H. Blljovt, 
Imwreaoe, Kan. Tbe principal feature here 
la tbe ptopeller’a rariable pitch alterable 
will by bperattas tbe lever, wheel or otl 
anltable device, and tbe biadea «an be aet 
adjuated aa aa to «tve a tbmat or puU or. 
aaltber. when they are rotated It tbe pro 
peiier la need on a monoplane and mounted 
la front to five a pull, Ua revorae poaltlou 
«r tbrnat will act aa a brake la caa* a audC 
atop U necoaaary or dealred. For atartlug 


thruat la dealred, It le Inetantly obtainable and 
caa be maintained. Tbe neutral poeltlon la 
eguivaleat to a tree englae and mafcm 
aviator Indepandent of peraonal aid when 
atartlag. Conatracdon la exceedingly almple. 
and only a few mtnntee are regnlred to “take 
down" the propeller tor paoklag. which 
be done in balf tbe apace needed for the ordi- 
nary wooden propeller. Ail partt are Inter- 
changeable, and an arddent to one part, a 
blade, for example, can be replaced without 
obtaining a whole new propeller. 

MCLTlPIiBX KIWBB FI,VINU UACUINB. 
— C. V. JORKBON, Box ISM, Golddeld. Nev. 
Aa object here la to obviate tbe neceutty «f 
aay great aklll of the aviator In eaae a aodre 
meana ebonld give out, by providing a 
rallty of motora adapted to drive one or 
propellera, ao that If one la dliabled, tbe other 
or ottaer* will antomatloally take np tbe work, 
keeping up tbe aeroplane'e ipaed and thue re- 
inovlng any chance of dliaetroue reaulte on 
-thli account. 


OTBRHBAD TBOLLBY B. A. Paoua, 

USO Pope Ave., Toronto, Canada. In tbU eaeo 
tbe trolley rope Is wound on a epriag-retracted 
drum wbleh la automatleaUy releaied when 
tbe trolley wheel It dteplaciHl from tbe wire. 
And whereby the rope la taken up, or w 
OB the drum, aad that the trolley wheel ie 
4rawa down below tbe wlM Into poeltlon 
be eaall.T and gnlrkly reapplied thereto. 

BliBCTUOMAONBriC DBVICB — B. Hoi- 
nxTBNMW, 87 llue La Pdrouie. Parle, Prance. 
Tbla Invention relatea to an electro-magi 
device having a variable action, and It la In- 
tended to enable dtOerent and dlatlnct eSeota 
to be obtained by tbe action of a idngle 
aolenold and a aingle electric circuit. It can 
be applied to actuation of apparatut of all 
kinda or to tbe production of electrical, ek'C 
tro-maguetlc, or mechanical ettecte. 

PniNTlNG TBUBOBAPH.— B HotUATUlv- 
cow, 87 Rue La Pdrouie. Parla France. TliU 
iBventlon coiuprliea an electro-magnetlc de 
vice having two dlaUnet actloni and pnivided 
with a single aolenold by which means It Is 
possible to obtain dlCerent and dlatlnct eSecta 
It "Is thereby possible to reduce the consump- 
tion of current, as well as stie and cost ofj 
Apparutus. 

aLBCTHOPLATlNO APPABATUS-J. W 
Itow. 504 Park Ave., W.. Hanafleld, Uhlo. Ur 
Dow's Invention relates generally to electro 
plating appargtiia and more partlcubirly It Is 
directed to A new and improved constroctloo 
Adapted for neo la dspnsttlng metals upon 
iMdlet, tbe constructloa being especially adapt- 
wd for nae In sloetroplattog amall bodies 

or Iwterwsi to Bannons. 

HRLP PITCHER.— O D Hutto. Bnasell 
-Hpriogs, Kan. This laventton relates to an 
agricultural machine for taking or gatbering 
grain from staeka Aa conveying it to a thresh 
tng machine or tbe like The object of tbe 
inventor Is to provide a simple machine re- 
quiring but little attention for adjnatment aad 
operation ^ , 


. DBVICB POB DBVBIiOFtKO PH0T6- 
OlUl’tno FILUR.— Da. W. B. iRoRaxM, 780 
im. dth Ave., Tucson, Aria, An object the 
Invention is to provide a device having a re- 
tainer for each Aim, tbe tptainere being hinged 
together and ao formed that they may be rolled i 
np in eompaet form, thereby oocupytog mtlej 
e^oe and aeceealtatlng a i^utanm qt^gtltyi 
of developer. 

piA»o mcmasu board.— f. ». hpm, \ 

fM Bo. Breadway.' Los Angelos, CaL 1tb« 
lavehoen pMvtdm a sounding hoard- for ploMs 




1 to permit of ipatMnlbBW origtnoi 

tMolvril'Bmtonto oir Iho 



ports being monnged from wIthiL 
the room ; provides meane for forming a pas 
sageway through the support; provides within 
tbe room from wbicb the windows opens 
move tbe laundry to tbe outer end of the 
rack ; and provides means for forming i 
tral passage through the rack, 

XU’MINIITM HOLDEH._C. H Eaghtie, 41« 
Van Der Venter Ave, Astoria, I.«ng Island 
City, N. Y. This luvoutlou relates to an alloy 
to be used ns a solder for uniting one strip 
or piece of slumlntum to another, or fur unit- 
ing one piece of aluminium to any other sult- 
ablo metal. The solder may be used for 
purpose stated without the heating of 
parts to be united by a blow pipe or other- 
wise. 

DBBK, — 8. OAUAVAONo, care of D. O 

Lagos, Box 8, Hootvvtdeo, Uruguay, Houth 
America. TbU desk Is of compact form with 
Aextble roll-top and a tilting sbelt and 
pies a minimum of space and has extensible 
members to give the requisite nrea wh( 
operation; Is provided with ao atUchment for 
Utoblug an extended leaf In operative posi- 
tion ; and Is provided with means for bolding { 
the shelf In advanced or retracted poeltlon. 
It le for use with typewriting machines, stands 
for automatic music mschlnes, s(>wlng ma- 
chines, etc. 

ADJtIBTABLB SCHOOL DESK AND HEAT 
— 8. HacC. Joh>«, Box 78, 1485 Superior St.. 
WllklBsburg, Pa. Tbla Invention relates 
desks and seata for audience rooms, eepeetatly 
scbool rooms where it U desirable foi ' 
furniture to be adjusted In accordance with 
tbe stature of tbe several peraons to an . . 

The Inventor hac found by practical 
experience that the number of dlflerent slses, 
aka made In aceordance with bis ' 
Invention may ho reduced even more than one 
‘ alf, and yet easily come within tbe requtra- 
lents of the law In some JurUdlcttone. 

HEAT INSULATED RECEPTACLE.— B. 

Uabtwiu, 12 Bregeaxcratrssse. Berlin, Qer- 
many. Ur. Hartwlg's Invention consists es- 
sentially U providing within a vessel a Joint 
adapted to be eealed. and providing tbla Joint 
tenalonlng device, comprising the Insu- 
lating ring, near tbe upper edge of tbe recep- 
and the Inventor prefers to arrange the 
tenalonlng device between the Inner and outer 
ittoms of tbe receptacle. 

PBOPELLBR.— 1> H Blaku. eare of J W 
(topplA Sanderson, Texas This Invention 
lates to marine propellers, and the aim Is 
provide a form designed to give increased 
eSclency In proportion to Its stxe. and to 
vide In oonneetton with the improvvd propeller 
novel means of prvventluc s vacuum Iw ' ' 
the propeller. 

VAULT COVER- H. 8ai,t,RKlu. 867 H 
>lm St. Bldgewood. Brooklyn, N Y. This 
ivor Is for use for cellars, vaulta and tbe 
te, and Is adapted to form a strong surface 
which will at the same time permit tbe psi 
sage of Hgbt to tbe cellar or vault below Ii 
this device the transparent members or lenses 
be readily removed, fur (he purpoi 
renewing tbe same. 

HArdWAxw Am4 Twola. 

WIRE ANCHOR- F, T Rbinxbt, B. F. D. 

0 3, Box 1, Aurora. Ill This improvement 
relates to devices fur f-onnectlng or anchoring 
of fence wire or the like to post* 
The anchor U preferably made of metal wblc'i 
may be of any suitable variety having In view 
'le elements of cheapness and strength, and 
may bo galvantied for durability and appear 

TOOL BANDLE llULDBR.— C. Bcaav, care 
' Central Hotel. Grand Forks, N. D. This 
Invention pertains especially to devices where 
single holder may be used successively for 
attaching a single baadle to various tools of 
similar or different charactur, or for tbe re- 
i broken or defective handle on a 
certain tool or set of tools such as garden 
rskes, hoes, forks, chisels, screw drivers and 
the like. 

.Wnehlnao and MoeliaiitoAl Oeviceo. 

OIL SWAB HOLDER.— C. E. CaLKUIs. Las 
C'ascadss, Canal Zone, Panama. Tbe holder 
In the form of a cup coastructed In two half 
sectloDB hlQged together so that they may be 
■losed about a piston rod. The covers of the 
holder have danges that are caught under lugs 
on the cup Motions. A single screw thus bolds ] 
the cup togathey and also tocka tbe cover sec 
Hons 

CHUCK— F. J, Connii, 328 Cypress 8t. 
Argents, Ark, This invontlon la a comUna- 
1 chuck whereby thin cylindrical work can 
held by pressure from both intlde and 
outside at tbe same time, thereby eliminating 
distortion. The Jaws, which are reversible 
be used In the usual manner, and also for 
clamping work thereto, said work being cen 
tnred by lugi, and the claaipa forming pun 
Ja*i-“'A locklDf davke for the jaws 
Is Ineludod. 

suction water MOTOB.-.-J. O. KAgAOga. 

Fort Bldweil, Oil. The purpuoe in this case 
- provld* a motor wharein the dHferenco 
la height between two etraln of the earth la 
Utlllasd to onpt» a faction adapted to aid 
In the opeMtliw of a motor, which in' torn 
pumps water Ippm the upper stratum, which 
is psrtty qtlttMlI, aad aay exosis therefrom 


.,/■ i. UVKAVnt B. 86th 
Tkta appogatua la foe 
t mteh a (AoiMVMpb. the a^ 



The Newest llAniES Model 22 
Electric Startiiigand Electric Lighting 

F or the twentieth year of the Haynes Aiitoninbilc, we announce the complete, 
perfect, motor car Haynes Mc^el 22 has every mark of the fine construc- 
tion that lua distinguished the Haynes car so many years; it has all the beauty 
of design that has made Model 21 so popular; it has such roominess as you never 
taw in any other automobile; comfort to please those who seek luxury, and an 
tUttric ttartmg anj thane tighung equipment of utmott timpliaty anJ ahsolutely 100 
ptr enP ejiaexqf. 

It it fitting that America'i fittt car — in point of years— should now be Amer- 
ica’s unquestioned frU car in point of perfect, efficient completenett And the 
price for touring car modeli is but $2250, f o. b. factory. We hope we shall be 
able to build enough cars to fill our dealers' orders. 

A Starting Device That is Not an Eiqferinient 

When so many manufacturers were loudly announcing “ telf-ttinert " last 
year, tome people wondered that we said nothing about self-starters. But Haynes 
owners and Haynes dealers and everyone else who knew Haynes history did not 
wonder. Thgy knew that when d real ttarting device was perfected, one tlut 
Would ttait a car every time and never allow any possibility of injury to the motor— 
the Hpyntt •would have it. We were working toward such a device then, an 
electric cranking device. It was peifiatd six months ago. But still we waited. 
We wanted to ne very turt. _ That’s Haynes policy. In these six months, the 
first Model 22 test cars, equipped with this device, have been put through 
thoutandt of tests in the shops and on the road, and tlie starter has never failed. 
HguSradi of tli*K uut bin l>rei> msSr unSrr ui 



HAYNES AUTOMOBILE COMPANY, SI UNION ST.. KOKOMO, INDIANA 
IS Irarisar, NEW THK SIO-SU N. Cs|M Eri. mUMrauS I7« to, CHKA 
Vn Nm hum p Tto Stmt SAN FIANOSOD 


MONOPLANES AND BIPLANES 

Tbnir Dmigii, Conalruclion and Operation 


Sr CROVn CUVIUND UWIINC. KSc . A E.. C.E. 

A oew aad authoroabre work, coyermg the whole subirct of the Aen^ane, iu desipo, and the theory 
on which it is hosed, and containing n dolailed detcripbon and discuiuon ot duity-eight of the mote 

highly succasdul types. It it n ihormifhly pracbcol work nod ■ — ' — —* ■ — 

IZow. (bsSkimehsi). )«) Pseie. 278 


MUNN dk CO, toe.. PubItohM 


301 Bi«ad«Mr* New York 



ui/ sharp tool is half 
the battle in the mak'~ 
tng of a good job, 

A hundred thousand 
expert workmen — car- 
penter, mechanics, 
machinists, arc keeping 
their tools in perfect 
condition by the use of 

Carborundum 

Sharpening Stones 

There is a Carborundum Sharpening Stone fm e\erv possible sharpening 
need'— 'Almost eighty-thousand different grades and grir.s and shapes, ranging 
from the fine, delicate razor hone all the way up to the coarsest axe or scythe 
stone. Try Carborandum out — Find out for yourself the wonders of this 
remarlcable tharpening agent. Atk Your Hardwnir DeaUt, or Write Direct 

THE CARSmUimUlf COMPANY NUgm Ftib, New York 
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i''tiir‘'iinvfi wbLh tb« 
Ml iHiinK iiupplM by; 
i|tproi>riattf tlUM. 
riN<i MATBRrAMt.— 
150 Hnm'rth*tr«rte, 
Tlir okjrrt ot tbia In* 
trow of (iieh a shape 
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U S Compound Company 
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I latsniatHwal AelitMa GrapUto Co. 
NIatara FaOa. N Y. 
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DIRECT FROM MINES 
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Prime niovera and Their Aeoeoaorloa. 

(JAKOI.KNK SPRAY OR VAPORIZKE 
VAt.VK — yill.MV ElMilNH PoMI'AMY, (dulncy, 
Pa The ohjwt of tlila hiiprovaiuont la to pro- 
vide n ile\li'e ogpetially adapted to attto- 
matlrall.v regulate the fuel ebarge for explo- 
Nloii euglnea, lM)th aa regards the amount and 
ndatlve proportion of lugredloota of the mix 
ture in areordancc with the condttlona to bo 

Mallways and Their Aeeaaaorlm. 

AUTOMATIC COtlPI.INO DKVICB P, J. 

PlTCJi aud U. nAUUBACK, tlenter and Uarket 
Sta , PottKvllle, Pa. An olijoft here la to pro- 
vide a de\lee whlrh will uutumattcalty con- 
nett the main train pipe aoctlon, tb« atoam 
plpi'u for heating the ears, and air pipe for 
algimling piirpoaea and electric clrcuita for 
lighting or alguullug A further object la to 
provide a coupling head having a removable 
head In which the gaaketa are dlapoaed, tbere- 
liy facilitating removal and rvplaceuicnto of 
the gaaketa. 

Pertalnlnc to Roereatlon. 

PUZZLIS TOY.— A. U Poohth, 24 Ham- 
mond Ht, llaugor, Maine This Invention eom- 
prehenda n inuvahle tigure cauaiug auiuMeraent 
hecauae of the (nntaatle poaltluu it aagumoa 


Pertaining to Vehlelee, 

VEHICLE WIIEKi. - -.T W McCaixom, Ply- 
mouth, Ind. Tills wheel la ndaiited to be aa- 


LKUITIVO SYSTEM KOU VEHICLBfi L. 

K. IMIIAI.. 558 Clinton Ate. Vnloii Hill, N. J. 
Thta Invention refera to electric lighting gya- 
tema for na<- on motor veblclea, and more par- 
ticularly to that tyiM> of ayatein in which 
there la employed a dynamo diiven from the 
engine for gimeratlng the neeeaaary current 
for the aide and tall lights and the aearcb- 
llgbta 

Dealgna. 

HKSION FOR A HIomTNG FOB OEKB.— 
II. A( KgRtiAN, Weehawkeu. N, .r The abape 
of till' huae la circular, and the edgo coraprtsee 
alx ornameutal forinationa The aide elcvn- 
tloii of the dealgn la flaring and slants down 
toward the base. 

OESKIN FOR A LAMP SHADE.— J. FnilP- 


VEEDER MFC CO. 
IShrmaSt lhilM,Cm. 
CjichnnUtrt, Oilomeltrs, 
lachumtttrt. I'ourUtrt 
and Ffna Coniings 

1>J ^rkt a IJe Ltd , 6 nty 
KuhiI FinRlitiry Hii London, 
f. I Kr.m.,.l,vM«rl,l*t'.« 


The Secret of 
Heating Efficiency 


U Told in This 
FREE BOOK 



iittiinttun to the fact that; 
1 to render ruiupetnnt ser- ] 
b of patent or trade-mark ! 

cumpoaed of merbanlogl. 
Ideal exports, tboroiigfaly 
and prosecute sll patent 
:tlvp of the complex nature 


render oplnloaa • 
ug In trade-mark 


Or MOT WATER HEATINO 

tawMl 4 ub« Ssahb Ca. 133 Us UN, WU, UU 


so have aaaoeintes throughout ths 
ho aaalat In the prosecution of patsnt | 
e-mark applications died in alf eoUB- 1 
Ign to the I'nltcd States. 

Mi'sa A Co., 

Putest AttoriMpa, 
mu Broadway, 

Now York, N. X, 


" Sulphur ftt Hmm and Abroad 

I- 

a tlon <A nalphur In *11 tM UMtetl Utetw 
r bad not reached aa high aa fi.000 atanAaid 
tona per annum, but due to ttw opaoliw 

■ up of the Loulaiaua deposit, the Ptm 
: jumped to 127,000 tone In UKH, and 
9 868,444 tons in 180& Since that yenr It 
r has duotuate4 around 208,000 tona, aikl 
' last year totaled 206,064 tons, The yearlilf 
I production of the Japanese mines 

ages about 40,000 tona, wbUdb Is piarttetad 
, principally In Australia. 

> The American sulphnr Interests were, 
prior to the outbreak of the war urtth 

■ Turkey, credited by the Italians with 
. having obtained control of the sujptiur 

flelde of Oyrenatca— llelda tliat extend 
along the desolate shore ot the Quit ot 
Sidra, which the Ajrabs cull Qluu-el- 
Kebrlt, or the “gulf of sulpbur.*’ Just as 
they call the Immediate reghm of the 
sulphur deposits Qebel'«l-Kebrit, or the 
"aone of sulphnr.” 

The alarm ot the Italians aroaa from 
the landing in Cyranatea from the prl- 
' rate yacht of Allison V. Armour, a little 
less than two years ago, of a actentlSe 
exiiedltlon sent thlthet by the Avebeologl- 
cal Institute of America, and beaded by 
Prof. Richard Norton, of Harvard Uni* 
versit}*. The porpoae of this expedition 
was to excavate the ruins of the anelant 
city of Cyrene, the site of which is more 
than two hundred miles eastward ot the 
sniphur territory. 

■ A rumor that the Turkiah Oovernment 
had granted a cuuceaston to Americana for 
the exploitation of the Oyrenaica depoalta 
was so far credited in Sicily as to be 
made the subject of an tnterpellatlve pro- 
test In the Italian parliament In Febru- 
ary, 1911, by Deputy Vaccaro, of the 
Kiclllan province of Glrgentl, where the 
world’s oldest sulphur operations mainly 
center. 

It was pointed out by the aontbem 
deputy that “such a concession would 
fatally compromise the Rlclllan Industry," 
which, he asserted, could absolutely not 
resist the competition of an American 
company exploiting the CyrenAlca Held. 

In the montb following the deputy’s 
auery, news came from Cyrene that Her- 
bert Fletcher de Oou, of Michigan, one of 
the n>eml>ers of the American archeologt- 
cal expedition, Itad been slain by a hired 
trio of Arab aHsasslDs. The official report 
of the murder, as made to the Archeologi- 
cal Institute of America by Prof. Norton, 
contained the significant statemont that 
“the Italians had spread false reports 
about my iutentlous; . . . that oar 
true purpose waa not to dig the ruins, but 
to mine for sulphur. ’’ 

It Is a favorite theory of Italian geolo- 
gists that the island of Mletly, instead of 
being a detached part of the continent 
of Europe, in a prehistoric age formed 
the northernmost part df Africa. Thorn 
who bold to this belief regard the rich 
and abundant sulphur depoelti of Sicily 
as the logical conclusion of a virgin strati- 
fication that must have Its origin in the 
low mountain range that forms the 
plateau iff Aurlgl, to southward of the 
coastal plain of Cyrenalca. On Ws 
coastel plain, In the reglbn of Gebri-eV 
Kebrit, the evidences of sulphnr wealth 
have revealed tbenmelvaa to modeFu 
science, not as a compact and Well-deflued 
area, such as Hlelly’s, bfit as a straggling 
drift, emnnatiug frtnn what, farther in- 
land. must prove to be ar 
bountiful store of the mlneml. Howeveaf. 
It Is only that i«rt of the coast terrl^otjr 
of Cyronalca lying wtthls 
Journey by horseback fnnh the aeg IMt 
has been explored by BnCopeans ooanwlMt 
to Judge of sniphur productivity. 

Aa authority recently delegated thd, 

I Italian Government to Investigato 
port upon the sulphur Jirtmtects of C!]FSf< 

> naloa was Dr. Salvutofc GiaaiA, 

’ visited the country In the ^paclty .<i)l;iim$^ 
laetclal utiacM of the Italian iili||fittfdil 
at Constantinople. WrittnginthC 
Oobmiakii organ of the ttaUaa 
InaUtute, t)T. Glannh lately dbeehtilV 

It atRRHH* evlilAnt that the 
seat In CftaMfm dtseribw aa «a|(>a 
Muhcirv tmi* AhthltaWB,; 
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'Thti Self-Feedimr Chain Drill |■| 
Mo. 2012, will drill Iron, gtsel, IRl i 
Slate or Marble os/id' with a iWf 
common bit brace, ' Tli. I 

If your dealer hom't it, aend 
u« 12.80 and hit name. We V 
prepay delivery, one only, at thS« yrice. | 
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ii«Dt« lUeir In • purer atate, nnd In CTMter 
auautltr ns dnptb la attalnad. 

The rirhnoaa of the mineral, from tnmlna 
tloai made on the field of > the-, qnartlea in 
operatloo. neada not to lie dlaeuaaed *, from ex- 
pertmenta made It Jrielda an oftaco of purity 
. . . Tho primitive and auperfidat opera, 

tlona of tho AralM In the aforeaald quarrlaa 
Iftdieatn that the mineral they obtain la that 
which la found In the flrat atratum — expoaed. 
aa It wore, at hut a few metera of depth j while 
at the aeeond atratum there la a)waya obaerved 
a aure Improvement In the quality of the min- 
eral, and at the third atratnm it hettera In 
exact ratio to the depth attained. Where 
thick, the aulpliur la found to lie richer than j 
where It ii aubmorged la water. 


Sugar B«eC Industiy of Germany I 

(Ooaoladed frem papa m.) 

The fhlnDitiK of the beeta an well an 
their cultlvallou U a work to which (ac- 
cordlug to the Henna n hloa) wotnen are 
eNi>uclall.v adapted. Their wageH an field 
haitdH are only about fly iier cent that of 
men, althouKh lii tlila kind of work Uiey 
do alnmt uh much. The estenirtou of aoxar 
beet growing In (iermHuy itaickly bronght 
about a Mhortage of labor and caunod 
the Introdnctloii of what la known aa the 
"aeeaon workera" or Imoiigrant taborerH, 
who are brought In to work dnrtiie the 
beet aenuoii, aixl at tho clone of It are Hcnt 
back to where the.v came from. Kvcry 
aprlug hundreda of thonaandu, In rocont 
yeara over 400,<XK) men and woimu, come 
from the eaatoru i)r(*vUiceH of Gerumiiy. 
from Ruarila, Huiigar}' and Bohemia, to 
tho coutcal and weatern proviucea of Qer- 
maiiy to work, pHndiMlly In the angar 
beet fielda. 

Ho important baa thia large movement 
of foreign laborera become that legtafa* 
tlon haa been tmaaed niieclfy'log the time 
(Idtb of November top central (lermauy) 
by which they inuat all be retun^d. 

The large proiierty owuam have made 
atniclal provleloua for caring for Ibla for- 
elgii labor by erecting bamcka for tliom 
to live In. In addition to a caah wagai 
an allowance la given In pnirifilolw andi 
aa potatooa, meat and flour, The beet 
gtowera prdbr to get aa larg|B a propor- 
Hou of wonrnn aa they catk Rnd ae a con- 
aequeiico many more women t)ign men are 
to be aeen Working in the Oemu beet' 
fielda. 

Hie Influx hf aucb large aumbeni flf for- 
(dgn workew onto the ^egaa dnlrtng the 
aummer moiltiM naturally haa a detri- 
mental eifaet. aodally ai}<^ morany, 
and Willie .(t ima a^dyad liie problem of 
Curitlahlttg help «nrR« the 

aornmor monl^ ft itag maatiMed In «rtv- 
tmi out . the , fiiHfl WHoran, who 
hive huNm uiMflttig to With 

*ynjr, ap totoaHMar ot 


MYDROkAEROPLANE 
BIPLANE ^ 

TRACTOR-BIPLANE , „ 
MONOPLANE mM 


Lot ua MNiil you our Hteratura fully deocrlbliig-the 
typea of aeroplanua we have dovoluped. 

$ 1 soo 

Iqunedfate dellvwy . correapondcnee tnlicitod Alex- 
aaUer Uunlltoo, Conutrurimg Enqlnvor 


BROOKS AEROPLANE CO., lOS Ruat Ava 


AVIATION 

Two topics are of paramount importance just now in aviation. 
TKe one it the possiDilities of the hydro-aeroplane — the flying 
boat in popular parlance—and the other is the flying machine as 
a military weapon. 

Q In the forthcoming mid-month Sep^mber issue of the Scientific 
American, which wul issue on September 1 4 , these two subjects 
will be authoritabvely discussed. 

^ Mr. Carl Dienstbach writes on the hydro-aeroplane. He 
points out how important is the development of the flying boat, 
oecause at last we have a vehicle of the air which is sue and 
which means much for the advancement of flying as a sport. 

Major Bannerman Phillips of the British Army, a noted 
European authority on the miKtary aspects of aviation, will write 
on bomb-dropping. He will show how much or how little is to 
be expected by oropping high explosives on an enemy's force 
from a height of half a mile, basi^ his conunents on the achieve- 
ments of aerial grenadiers in the Tripolitan campaign and on the 
results of the Ixmb-dropping contest held in France. 

^ Dr. Alfred 21ahm, America’s leading authority on aero-me- 
chanics, win show in a popularly worded article what has been 
die development of lalwratoty work since the day of Langley. 
If the flying machine is to become a really practical vehicle of 
die air it must be developed by the same methods that have 
given us the giant bridaes, the hush dynamos, the highly ramified 
telephone. That is why Dr. Zahm's article, dealing as it does 
with investigations made by engineers and physicists, is of 
immense practical value. 

There will also be the usual Scientific American features— 
the short pithy articles on current scientific events, with many 
bri{^t illustratkm of dto latest inventions and scientific apparatus, 
the Ifltest news for inVmton. 

^ Price 1 5 cents (in all news stands. 
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Messag^e Bearers Andoit and Modem 


Plieidippiiles, Ihe most noted 
runner of ancient Greece, made a 
record and an everlasting reputation 
by speeding 140 miles from Athens 
to Sparta in less than two days. 

Runners trained to perfection 
composed the courier service for 
the transmission of messages in 
olden times. But the service was 
so costly it could be used only in 
the interest of rulers on occasions 
of utmost importance. 

The Royal messenger of ancient 
times has given way to the demo- 
cratic telephone of to-day. Cities, 
one hundred or even two thousand 
miles apart, are connected in a few 
seconds, so that message and an- 
swer follow one another as if two 
persons were talking in the same 
room. 


This instantaneous telephone 
service not only meets the needs of 
ihe State in great emergencies, but 
it meets the daily needs of millions 
of the plain people. There can be 
no quicker service than that which 
is everywhere at the command of 
the humblest day laborer. 

Inventors have made possible 
communication by telephone ser- 
vice. The Bell System, by con- 
necting seven million people to- 
gether, has made telephone service 
so inexpensive that It is used 
twenty-five million times a day. 

Captains of war and Industry 
might, at great expense, establish 
theirownexclusive telephonelines, 
but in order that any person having 
a telephone may talk with any 
other person having a telephone, 
there must be One System, One 
Policy and Universal Service. 


tho your there In a Hcarctty of farm labor. 

To an American It 1* repujfuaut to see 
thirty or forty women working In a beet 
field under u man Doaa, but when he 
raUog liny queatlon aa to thtf fitneaa of It. 
he iH uulckly told that it la better for 
them than working In American factorlea 
111 our large citlee. I’erliapa It la. be- 
caune for the most part they are young, 
atrong Itohemlnn and Pollah women who 
aeeni to have as much phyalcal strength 
HH u man But It Is all contrary to the 
American conception of the sphere of 
woman, and if sugar lieef culture cannot 
HueceiHl In America without the general 
adoption of the use of women laborera, 
It Is not likely to make any great prog- 
ress, and w'e shall continue to Import our 
sugar. 

Germany’a Gain in Exporting Sugar. 

German), with Its annual export of 
800.(100 to 1,000.000 tons of sugar, worth 
SOO.flOO.UOO. Is gaining not only that vol- 
ume of liiternntloiiul trade, but Is not loa- 
Ing a peuii)'s worth of plant food from 
the sol], because sugar is luithlug blit 
Nuushlnc, water and carbon dioxide. On 
the other hand, the Tuited States Importa 
o%-er glOO.OOO.OOO of sugar every year, and 
e}c|K)rtH cereals and cereal products to a 
value «>f oxer 8130.000,000. These cereals 
are all rich lu the elements of plant food 
that come from the soli and determine the 
degree of fertility of the laud. These 
elements, nitrogen, phosphoric acid and 
I^otasb. luixe a stable market value at 
xvhlch the) are sold In the form of com- 
mi-rclol fertlllr-ers It Is a simple matter 
of calculation to determine whnt It would 
Cost to rei>lace tlie plant food that we 
lose ••uch )ear llirougb our export of 
c<‘r<‘iils and cereal-produets, and estimat- 
ing lliese on the most conservative basis 
it ainoiinis to at least 130,000,000 

Tills ct-rlatuly Is wise eeixnouilcs from 
the slundiHilnt of (•ermtin agriculture, 
and so tong us German) can llnd a market 
for Its sugar, thex can w««ll alTord to Im- 
|N>rf the grains, uilil-fmls ami oilier cou- 
ctnitrntes, and thus build up their own 
agriculture, but from the stnndiiolut of 
the 1 nlted Stutt*s. xxe cannot alTord to go 
xiii |m)lng out over 8100.(K)0,000 i»er year 
for Munshiue, watx>r and carbon dioxide 
luuiiufuctiired into the form of sugar 

Germany’s IntcrMt in American Baet 
Sugar. 

Since the lieginniiig of the beet sugar 
tiiilnslr.v In .Xmerlca, German, v has 
xxiilcli<>d Us dexclopiiieni itn.iloiisl) Man) 
lux esilgal lolls hux-e Iteen made of It, and 
as nincli or more has Ihhui published In 
German) concerning It as In America. 
The coliHCtlsus of opltlloii hole seems to lie 
llml the one great obstacle to sugar Is'Ct 
productUili In .\mcrlca Is the labor prob- 
lem The fact that .Vnierlca does not 
biixe the clmap labor of Knro|ie. and (XsiK'- 
ciiill) Ilia I Women are not used as field 
laborers, Ihe Gx-rmuns think is sutUcleut 
to keep tim 1 nlted States from Iss'omlng 
ail) Ht-rlons coiupotltor Bill uotxvlth- 
stanilliig lliese UitiidlcH)is, ami the fact 
that the beet sugar iiidustr.x has only 
Ixcen eslabllslnsl in the 1 'idled Stales 
about twenty )ears. vx-e already priHince 
one fuui'tn as lam'li Is-et sugar us Ger- 
uiaay. and the [iruductlon Is constant!) 
lucrea.sltig. 

The I nlted States uses more sugar 
thuu ail) other nation, and although only 
two other nations sunuiss It In the 
uuioiiut producs>d. Germany and Russia, 
II Is still lus-ossar) to Imixirt more sugar 
than any other country In order to sup- 
ply our needs. Lust year the importa- 
tions amounted to over txx'u million tons, 
and lu addition to this one and oue half 
million tons wore produced withlu our 
iMirders, Including Hawaii and I’orto Rico, 
approximately one million tons being pro- 
duced fnim sugar cane and one half mil- 
lion from sugar beets. 

We may Increase our sugar production 
aa much as the total production of Ger- 
many at the iiresent time, and we Will 
only be producing enough to supply our 
own cousnmptlou. ' Hurely as as the 
United States Is concerned there Is no 
great ganger of lacking a nutrlpt for all 
the sugar we may produce. 
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The purpote of thi* journal it to record accU~ 
faiely, simply, and interetiingly, the worlds 
progreti in tcientific knowledge and induttrial 
achetiemenf. 


Railway Speed and Safety 

T HK Piilillc Sertloo ( 'omralHHlon, aftpr InvestlgHt- 
IriK tho recent wivck of the Twentieth t^ntury 
I.luilted, founil tlml tho accident wuh due to the 
breakliiR of a rail, and that, thouRh the rail waa a 
fiilrli Rood one. It waa not wjunl to the atraln to which 
It wMK (othjected under the hlRh apeed of thin famoua 
train. According to the report, the faateet exprcaa 
tralna are running on “acheduleH too faat for aafetyj” 
and the commlwtlon recominenda that the apeed Hhonld 
be reduced with a view to eoNlng up the bunleti which 
la now InipoHed uiion the tracka. In other worda. in- 
atead of bringing the ralla up to the H|ieed, It la sug- 
geated that the aiteed tie brought down to the rallM. 

Now, thia meiinN that the rail manufacturerM are to 
be put In control of the whole altuatlon; the.v are to 
manufacture the kind of rail which Hulta their par- 
ticular whim, and then the ajieed la to tie adjuated to 
whatever kind of product they care to turn out. Put 
In plain worda, that la the exact altuatlou ; and If ever 
there waa a cnae of deliberate retrogreaHlon. It la to 
be found In Ihla proiwaal to reduce aiieed We are not 
for a moment dlaiiutlng the broad wladom of the aug- 
geatloii made by the commiaalon. On the contrary, we 
believe that the cumiulaalon la correi't In Ita Ntatemeut 
that the preaent ajieeda are too high for the kind of 
ralla over which It la being made, l iitll an abaolutely 
reliable rail la prialuced, it would certainly t>e dealrable 
to eaae up on the heavy strain to which the preaent 
rails are e.x|Ki.sed, when the enonnona englnea which 
haul our fHHtcKt trains run at siieeds of from sixty 
to eighty miles un liour 

lu the ciiolce hetween high speed and goisl rails, 
however. It Is assuming too much to supiaise that It Is 
impossible to prislu<-e a rail whlcb will stand up uud<>r 
heavy, hlgh-s|iee(l triilhc. On the contrary, II Is well 
understood by engineers that II is possible to prisluce 
auch rails, and that the failure to secure them is en- 
tirely due to the rail makers. Mon- than once, tho 
SciENTiPio American has gone deeply Into this (piea- 
tlon, and wo have shown that the deterioration In steel 
rails Is due entirely to the reluctance of the rail mills 
to discard a sutflclont iiermmtage of the steel Ingot, and 
to put Into the rolling of the rail In the mills that 
time, cure and paHeiiec, which an- necessary to secure 
an alisolniely reliable iiroOuct Wlieii the st(*el lias 
lss*n cast lalo an ingot, jiceimnitory to rolling It down 
Into rails, a largi- iierceiitage of the steel Is defective, 
ronscleniloiis maniifucture demands that the whole of 
ttds defective )iurtlon be cut away, and onlv the sound 
portion bo sent on for heating and rolling The engj- 
m-ers of the rullrunds, anxious to secure rails free 
from ‘‘rdiies" t bidden, incipient fractures nii the rails) 
demand a large iiercentngc of “discard" as it Is ealbsl, 
asking sometlmiw for as miieh as twenty-five per cent; 
but the manufacturers, aiming at economy of time and 
labor, a cheap product, and large outpul, have always 
contested this demand of the engineers, and have made 
the discards Just as small us the.v possibly dare to do 
So tiowcrful has been the Influence of Ihe lumiufiie- 
turors, many of whom are directly Interested In. and 
more or less control, the rallroudh. that they hil^e eoti- 
tliined to send out an Inferior rail, and the result has 
laeii shown In the largi- number of aecldeiits lu the past 
few years, that are nltrlhutable to rails which have 
broken because of incipient pipes or fractures, hidden 
within the ralln 
# 
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The I’ubUo Herrtcfi Gammlaalon la In ftivor of high 
Mia-ed under proiier ciimUtlons ; hut It bogina to UaHi. 
us though It renlltiea honn/ tttt.jwwwfnl la the |oAq«»o4. 
at the manufactarew, and, tlMireftjre, deapoltiing <lf * 
sufflcleuily good mil, the oommlnwloh has taken the 
only eourse «iien to aoonre safe ftavel, and ha^ recomr 
mended that speed he mdooed, 

Hut high spaed, undef proper condlttona. ta one of 
the ear-marks of irrogtess; and It Is too early la the 
day to uekuowledge defeat and accept whatever the 
manufacturers are pleased to offer. A redesigning of 
the rati section, a better diatribntluu of the metal In 
the various iwrts of the rail— head, wel* or baae— a 
twenty to twenty-five per cent discard of the Ingot, and 
a showing down of the mil mills to a sissed which 
would insure a high Quality In the steel, would give to 
the country a rail over which fast trains conld run at 
high Sliced, without danger of derailment, 


First Fruiti of the “Tilwilc** 

T he White Ntar Company, Is to be commended 
for the promptitude with whlcb It is putting into 
practice the lessons taught by the ‘Tltaule’' 
dlsKsier. According to cable dispatches, tho company 
Is making radical etungee in the underwater constnic- 
tlon of Its two largest vessels, the "Ctgantlc’' and the 
“Olympic.” The extensive and costly nature of this 
work may be Judged ft-om the fiict that the total ex- 
pense Is given as approximately n million and a half 
dollars. The outlay Is large ; bat we believe that It will 
he more than compensated by the lucroiased confidence 
of the tmbllc-^ confidence which was rudely shaken by 
the sudden loss of the latest and finest of the ships that 
fly the White Htar flag. For the past fifty years the 
White Htar ships have been regarded (and very Justly 
so) as among the most substantially constracted and 
best ofltcered of the trans-Atlantic liners. The recent 
disaster wss chargeable more (o the system under 
which modern ships have been built aud operated than 
lo any partlenlar delliiQuency on the fMrt of the com- 
pany, whose vessel hapitened by the laws of chance to 
be (be one selected to demonstrate how faulty that 
system was. 

Therefore, tlie prompt action of this famous line In 
takljig steps to render its ships pnsif against such an 
accident as befell the "Titanic," Is certain to restore 
confidence In the White Star line and lead the way 
lu a return to those principles of safe construction from 
which the art of shipbuilding bad ao widely deiiarted. 

The changes lo the "Olgantic,” a slight^ larger ves- 
sel than the "Titanic,” were foreshadowed by Mr. 
Ismny in bis testimony before the Senate Investigating 
Committee. The “Gigantic" la now under construction 
at the Belfast yards, and the Improvements will con- 
sist in extending the Inner plating of the double bottom 
up (be sldos of the ship, to a point well above the deep- 
load water line. We are not In imssesslou of the de- 
tails ; hut lu all probablUty this plating will he riveted 
u)Km the Inner flanges of the heavy web frames, nearly 
three feet in depth, which extend throughout the great- 
er imrt of the ship's length. In his lestlmony before 
the Lord Mersey Investigation In I/Oiidon, Mr. Wilding, 
the chief naval architect of Messrs. Harlaud A Wolff, 
staled that there w-as an objection against such an 
Inner skin, on the gnmnd that It would tie dtllicult to 
InstsK-t the inner surfaces of the plallng, and serious 
nistlug might occur. The objection would be valid If 
the space tietween the skins were too narrow to admit - 
a force of {laliiteni. But a width of three feet would 
give the necessary cleanuice, and It would be tjulte 
possible to provide manholes, of suitable sloe, through 
which a gang of men could enter to inspect and repaint 
the Interior surfaces. 

The changes to be made In the “Olymiilc" will be 
even more extensive anil costly. They w,lll Involve an 
entire reconstnictlon of the boiler roOins. The pres- 
ent transverse bunkers will be removed, and new coal 
hunkers will be built along the sides of the vessel, the 
coimtructlon lielng similar to that of the "Mauretania” 
and other ships of her class. This will Involve an en- 
tire re-arrangement of the hollers, which at present are 
placed five abreast, each bettery extending entirely 
across tho ship. Probably the boilers will noW be 
plu(-ed three abreast, wldcb would leave sulRdent rooin 
for longitudinal coal bimkers. The Inner walls of the 
bmikers will form prawlcally an Inner skin lo the Ship, 
ami any rupture of the outer skin would Involve the 
flooding of merely the relatively small bunker com- 
partments In the neighborhood of the Injury, 

The fac-t that this work has been undertaken by the 
triilie star Company In advance of any legishttluh 
making it mandatory, Is very signlflcaht; and It oa|i- 
iiot full (o exert a powerful Influence In hastening the 
forthcoming reforms In the cousttuifflon of passenger 
shliis. If the changes In the "Olympic’' and the' 
•‘Olgantic" are tp he made, la association with a water- 
tight steel deck, at of near the water line, It Is nut too 
mndh to say that the fine yessfils wfljl )w practioaUy 
uHsltlbable by any conceivable disaiitgr df the sea. 
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'gary to owlilthlh 
, ‘hhech up the work' of tb» 

' ilppolfitlneDt- > ' 

The Fore Food and Brttgi 
legisiatioh aw Ooqgnss eVoir 'enweihM, is 
rtuualn Ihefoctl^ becaw the helld di 
Cbemlatry is eltJier unable wttttHhiir to -ffktih 
tlflc evidence of frauds and to present tiufit eoiOinto Ig 
legal form, It is highly proli«bl« that the 
tlsts in the bureau, the ncit who fagwe etUMetoMplT 
endeavored by rlguronsly eouduOted egpeclagebto 4^ 
certain the actual and not the wiiBi;iOs«l effeote of df^ 
and preservatives in foods and Myet(i|ee* will itoUllV 
leaving behind them a heterogOnew toUKMtkni of ah- 
legto aiMlywto and of nwNtoO-Oheito^ Mot until faOoiinB 
imtant offletols now in poaUdons of Autiwrity hhto 
relegaiwd to piaoea whkdi they ant teally ablu to i|li 
aud are prevMited from ^further loterfisfing with ttie 
effective administration of the Fnre Food and Khnw 
Act wUl the Bnrean of Cbenitotty be in a toto W oC 
redeeming its Shnttered sdenttilc guputatlen, It ia 
astonishing to us that the prase throughout the oohntry 
has fhUed to raalhw how farcical It is to h9ve a Bureau 
of Chtoaistry and a Beferoe Board engaged in axnctly 
the same woife, the «hie vehemently proclntittlng It* 
guardlauahlp of the public stomach, the Other ciitlCgUy 
examlulug the tacts by the rigorous methods of sclieu- 
tlflc reasoning and experiment. In »o other biuflch of 
the Oovemment service, certainly In no branch lu 
which scientific work is conducted, is this anomaly to 
be found. The Bureau of Chemistry has the oaenvlablo 
disthietlon of ragulring wupcrvlslon from an axtraueous 
body of oxperta. Like the sophomore chuw at college, 
it needs the conioctioo of a faculty; and, as might be 
expected, oonducts Itself In a eopbomorlc way. 

The sltaatlon must; be intolerable to every of 
real scltmtlflc instincts. Men who have conscientiously 
endeardted to asoertalD whether or not certain In- 
gredients in foods and drags gold to the pubUc are 
harmful or not, and who have been bold euouidi to 
voice their convictions In rofwrtH ncommendlng that 
maunfacturers be permitted to use these Ingredleats 
because of thdr harmless effect, have been treated aa 
rascals. Men With little or no laboratory experience, 
who have prepared what may bo called cooked-up ed- 
deuce of fraud and toxicity hare been praised and 
ndranoed, even though the courts have ultimately d»- 
cMod against them. 

The dally press has hailed with enthusiasm the ap- 
gmlutment as bead of the Bureau of Chemlatry of a 
man whose past career bolds out no promise for future 
reform in the methods of admlnlsteriug the Pore- 
Food and Drugs Act A graduate of an agricultural 
college In tlie Middle West he has never pubilsbed any 
HCtentlSc work of Imisirtance; nor has be pursued any 
graduate studies, lihe relation of physiology to the 
Pure Food Law Is a sealed book to him. Far better 
would it have been if an lutelllitmit dvlllau with an 
open mind were appointed. 

Alas, for the Pure Food Law! Manufacturers who 
have immey enough to fight in the courta and to engage 
experts at high market prioee will continue to toy ivlth 
It and the poor public will centlnue to lllevlate tbe 
pains of ludlgestlou, contracted because of the Bureau's 
liietBltude, with medicines wbuee sate the Bureau ought 
to prevent. If “muck-raking" worn stUl Journalistically 
fusbionable what a sensation the exposure of the coudL- 
tlons in the Huraau of Obemlstry would create! 

The fatormtlWBWl iMNffrte wf A|*tealtanN-~M. Louis 
l>op, the FrenqH ddegate to the Jutomational instltutw 
of AgrtouHura in Jtoaie, ,«nd viee-prasideat of the 
IneUtule, MSftubUshad a paatpUrt wviewiiig the 
hish^ id tto* Mtoarkahie body, and pradietihg t;|e 
lines of Hs ftfitorW devstopmsot. Fifty oouatriss; twir 
adhere to thw ototmntJoa ^ «Dd eofitrliKite * total 
of ^ yato to the mstotongiMe of the iRk^tuto; 

whhs the lOn* Italy, trgm his pHimte meam. wato 
ttihutoa has givaa thw iMtitute a gAtoudld. , 

hidMtofr to Beddes toe Wbrtdwuriito 

imk •tou lms|^ dntotoadt toaWto/ul 

woito4tol^tottoad'Uut w a.Y^^ 

of' toe itm ItoMtttott U toe u/ai f ™ 

*rf irvm i 

' i |MW |y 

, 


SdSNTinCAMEISCAN 


160 



; im im 

MpP# It^ukittni l»in{M for tlw 

'UiM. TIm iM 'luap poiti m« 
i» mih» «• «iMtt«o imp. over 
TdniMm laatpa m 'to "be laaUUed. 
'Wiltor.">Aii AoitMlim hw invented 
M indtw %1|0telt Md veOtHuarOte, operoted by 
tlM p»pv«rea»(*d «l)faiatid^ A wooden frme hold- 
ini' pt tnenu eovd to Attod wltii pudi bOittons oppodte 
•Op 'itOm, tmA ^'pNutot the batton" tinge * beU In the 
hilttp $ad dktiM 9 $ the order oad the toble number. 
IThiiltltalwn ivpmtui ntoo piinti o chmk the original of 
iripAwoDM to the ouetomw, with » duplioote on on end- 
lMa''tpe. I'hto deviee hat been in lueoewful uae in New 

tueomi iitoenhW Bntr o erdhiory*— A meohine oom- 
biniat two modem inventione, the eleotiio oar and the 
vaecuun ideaning apparatua, hae been applied in Straas- 
bwf to olean ^ tramway traoke of that oity. In the 
operation of thw maohiae the roadbed to eprayed with 
water, then the dirt to loosened by a eoratoher and drawn 
up into the ear by the luetion apparatus. With this 
niaohtoe one man ean clean 36 x^es of track a day, 
mplaoiag the labor of 17 men worldng in the ordinary 
way. 

Btoetrieal Traasmtonhui of SmaU Watar Powara.— 
The proeent day to one of very large hydro-eleotno trans- 
mtoston sehemea, but in Franoe small water powers have 
been saoeesSfully utilised. X typieal rural hydro-eleo- 
trle soheme is that of Ootentin, on the banks of the river 
Saire. In this installation the energy in the fall, only 
16 to 30 horse-power, to transmitted ovePa maximum 
distance of miles. During the day the output of the 
generating plant to utilised to’run dairy machinery, and 
at night the current to switched on to Ughtmg oirouiu, 
naihtag Sign for Antotraek.— The large number of 
electrically propdled truoln nowin use has suggested the 
idea of equipping these trucks with eieetrio flashing signs. 
This has been tried out and has proved very effective. 
An automatic flasher is used which wAl change the color 
of the sign with each flash. The name or trade-mark 
to outlined with eieetrio lamps and the sign is flashed 
out at frequent intervals in red, pink, white and 
green lights. The effect is very pleasing making the 
advertisement correspondingly valuable. 

Impreved Method of UfUng Pig Iron with e Magnet.— 
It to quite a common practice to use lifting magnets for 
handling furnace pig iron. Usually the pigs are stacked 
horiaOntaUy and not many of them can he lifted at a time 
beoaqne a relatively s^l number can be brought into 
contact with the magnet. Someone has recently bit 
upon the idea of staoking the pigs vertically, no that the 
face of the magnet will touch a greater number of pigs. 
It has been found that by this method, the lifting capacity 
of a magnet which heretofore was aUe to raise only 1,000 
pounds of pig iron was inoreaasd to 2,000 pounds. 

toefleetlng Power of Wall Papers.— The surface bright- 
ness of walls or ceilings lighted by daylight or ortiflcial 
light to now determined directly by an improved portable 
apparatua for measuring illumination and known as the 
“holophaae lumetor." Tests of various wall papers in 
rooms lit by tungsten lamps showed that a surface 
brightness of 0.3 foot-candles to usually necessary to give 
the room a oheerful appearanoe. Light blue, dark red, 
deep green, and very blue wall papers showed sur- 
face brightness varying from 0.3 foot-candlcs for the 
first mentionad to 0.06 foot-candlcs for the last men- 
tioned, with corrmponding reflecting powers varying 
from M per cent to 4.5 per cent. 

Bhorthaal BIcetrIc Tnek Sarvfce.— An excellent illue- 


Sewnee 

Cap# Deehaef.— The extreme nortbeeatem oomer of 
Asia is stiU called “East Cape” in many atlases and other 
geographical works. The Bulletin of the Amerioan 
Qeographical Society calls attention to the fact that the 
name of this point was ebanged to “Cape Deshnef” in 
1808 by command of the Emperor of Russia, in honor of 
the explorer who discovered it. 

Surveying with the Camera.— The first extensive use 
of the panoramic camera to supplement the plane-table 
in surveying to said to have been that made by Mr. J. W. 
Bagicy, of the U. S. Geological Survey, in mapping an 
area'of 160 square miles oiound Valdez, Alaska, during 
the season of 1011. This method promises to become 
a regular feature of the Survey’s work in Alaska. 

The Twelfth lutemationsJ Congrecs of Geologists 
met at Toronto, Canada this week. Among the spe. 
oial subjects for disouasion were the world's uoal 
supply, and interglaoial periods. Twelve exoursions 
of from one to twelve days took place belore the 
meeting, and ten of from four to twenty-three days 
after it; some of the latter extending to the Pacific 
Ocean and the Klondike. 

Fixing Atmospheric Nitrogen In Iceland. — Thorlak- 
havn, the best natural harbor on the south coast of Ice- 
land, has been acquired by a French company, along 
with neighboring waterfalls yielding about 200,000 
horse-power, and a plant will be erected at this place 
for manufacturing artificial saltpeter by the utilization 
of atmcapheric nitrogen, according to tbo Bu-keland- 
Byde process. 

Nnmbcring Afreet Car Lines. — The names of street 
oar lines are usually a source of perplexity to new 
arrivals in a city, and the oonfusion is often increased 
rather than mitigated by the signs on the oars. A 
oonsulat r^mrt from Amsterdam tells us that in that 
dty the eonvenlent plan has been adopted of giving 
each oar line a number. This number is suspended 
between the arms of the trolley pole on each oar and 
to visible several hundred yards away. The numbers 
are always referred to in directing inquirers. Moat 
Oermau cities have a similar system, which works 
very successfully. 

A Bhiae Museum to soon to be founded at Koblenz, 
if present plans are carried out. It will include a large 
eoUection of charts, pictures, models and diagrams 
aiusttating the physical conditions, past and present, 
of the famous river, and a complete exposition o( its 
economic histoiy. Some of the unique features will 
be; Models of the various tjqics of vessel used on the 
Rhine from early times to the piesent; models of past 
and present bridges; illustrations of the methods and 
apparatus used in nmintaining and improving the 
navigability of the river. A fine series of geological 
models is contemplated. The city of Koblenz has 
already given a site for the building. 

Spitobargen as a Scientific Preserve. — Diplomatio 
negotiations regarding Spitzbergon, now in progress, 
contemplate the unique plan of setting aside this far 
northern archipelago as a sort of happy hunting ground 
for Bcientiflo men. Acoordmg to this plan, no land 
can hereafter be acquired in ^tzbergen except for 
purely scientific or humanitarian purposes, and the 
further exploitation of land already in the possession 
of commcioial organisations (mines, fisheries, etc.} will 
be placed under such restriotioas as will ensure the 
precervation of the flora and fauna. The hunting of 
fox, polar bear, walrus and reindeer will be prohibited 
from May 1st to September l&th. The bunting of 
eider-duck will be prohibited entirely, as also the use 
of poisons and exf^ives in fishing. 


tratlan of the value of the sMotric truck for short haul is <ni» Plttabergh Smefcc InvesttfaUcii.— The Depart- 
cited by toe BUcMeal Sniev and Wenitm EtoeMcton. inaut of Industrial Research at the University of Pitts- 
In a certain large mill a boilsr plant to located about a burgh has pubUahed the flwt of a series of bulletins on 
hundred yards from the eoal storage yard. The fuel the investigation of the “smoke numanoe,’’ for which 
used to be handled by wheelbarrows, httt an electric funds were provided on a munifliwnt scale by a Pitts- 
trnok SBlestnan leanth^r of this wtfrk, made an investiga- burgh buriness mao. The investigation is being osrried 
tion of its cost and ea»e t^ the conclusion it ootdd be on by a staff of twenty-five speciabsts. six of whom 
dona more eccAmaiealiy by the nse of a motor-drivon give their entire time to the work, while the others 
tnuik. A Stonge batosly tr^ was porahased end it have been intcuStod with the preparation of reports 
soon, proved its eoarKfittF. A sinfile nmn was nqaited to on spe^ idiaass of the subject. The topics discussed 
opefr^toe-towfiCthtoltorijjiMbding tlwlOSi^ briefly in the initial bulletin are: Bmoko and the 

as tb* dtoetksiis ef llto tnsMr. 4 Weatoar; How to Vegetotion Affected by Smoke and 

- O ltoiw^r <m Tdagnphy,- Soot; The OherUistry of Smoke and Boot; The Physical 

The WMl fisaUs UlMil Oofps has lliavel^ied a new Pirobleais of Smoke; Deterioration of Buildings and 

Bidldlag Matorb^! Smoke and Disease; What the 
rotor of Smote llTntolUtoV Costs; Who Makes the Smoke; 
A^gHttitable gsai^ Uws; stel ^riUtenoes Concerning Smoke; General 
aa.Ihito tfro men may Bapentoatetsj Work; Smoke Means Waste and InefiB- 
baii iTneeeasaryld^ ek^; Tte idtieation of the Public; The Question 
sij A; ha>l4iA Alowand uf tsfali Itagubfilon. It is stated that the smoke uul- 
^ toWteM i6,000.000, Cineiiiimti $8iO0S,f»O. 

sliiqkil tg fulls behrsr A #4 a year, and toe whole country 

at n ‘ damage done to meMhaiidtos, 
lll&ttAnteAtooftum.., bnililtngs, tarnishing of metods, injury 

to to , ' toteMM'aatf^iitoit hfr, increased cost of hottsekecpiiig, 
•SAUtotiag set has a tod ksses to mtouftoturers due to imperfect com- 


Automobiles 

$80,000,000 Invested In Electric Vehicles.— According 
to statistics collected by T. t'. Marlin, chuirnian of the 
committee on progress to the National Kleclric Liglit 
Convention at Seattle, recently, tbtfre are at present in- 
vested no less tlian $80,(XX),(XX) in electric vehicles, of 
which sum about $25,000,000 represents the outlay for 
trucks and delivery vehicles, and f5f),()00,000 the value 
of pleasure oars. 

Huge Racing Car Coming.- A specially built, 300 
horse-power Benz racing oar soon will make its appear- 
ance m America. The oar is said to have been purchased 
by a well-known race promoter and will probably be 
driven by Robert Burman, holder of the world’s record 
for straight-away speeding, in au endeavor to lower bis 
own record of 25 seconds for the mile. The oar is re- 
ported to have made a mile m 21 seconds, or almost three 
miles a minute. 

Yellowstone Park and Automobiles.— Representative 
Rucker has iietitioued the United States Governmeni U) 
open Yellowstone Park to automobiles. This famous 
park is still closed to motorists, and it is claimed that there 
is no valid reason why it should remain so. The present- 
day automobile is a different thing from the unreliable 
noisy contraption which was excluded from tJie park 
years ago. There appears to be a growing disposition 
on the part of those rcsponhilile to ojien the park to, tour- 
ists and tboir motor cars. 

Motorist Poisons Fish by Carbide. — An American 
tourist had a peculiar experience recently in Kmilhern 
Bavana. Passing by a small stream, after a long trip, he 
stopped his car to empty the old carbide from his acety- 
lene generator and refill it. A few days later he received 
a note from Uic sujiervisor of the county, notifying him 
of^a suit fur damages entered against h m for poisoning 
the fish in the nver with carbide. It seimis that the part 
of the nver had just been stocked with baas, and many 
had been killed by the gases developed by (he carltide 
residue 

London Introduces "Reversible Omnibus." — Breause 
of the narrow streets in sev'eral parts of the city of I m- 
doD it has been found mpossible to use the ordinary 
motor omnibus on account of its comparative length and 
the attending diffioulties of turning the bus around at the 
end of a trip. Some of the rouU's laid out for the motor 
buses are circular, thereby obviating the necessity for 
making complete turns. On some occasions it has been 
found impossible to map out circular routes, and a new 
type of bus is being tried out, which is reversible, the 
same as a trolley car. It can be steered from either end, 
conductor and driver simply changing places. 

University Establishes Automobile Science Course.— 
The first university in this country to recognize the im- 
portance of the motor car and to place it on an equal foot- 
ing with the building of bridges, railroads and tunnels, 
with chemistry and other soiencc's, is the University of 
Southern California. The new course is for the benefit 
of automobile mechanics, engineers and designers, and 
the first professor of automobile science is Stanley Smith, 
C.E., who has just been appointed to the chair While 
he will deliver lectures on thi' various subjects properly 
belonging to automobile science, he will specialize on 
motors and their efficiency, sliding, jioppet and rotary 
valve types, ete. 

Military Exemption for French Motorists.— Fur the 
purpose of facilitating the transportation of the gi neral 
staff In case of war, the French military authorities have 
deolded to give those who own cars of medium horse- 
power, and who are able to prove their ability of driving 
them and taking eare of them as far as tires and ordinary 
road repairs are concerned, a sjieclal opportunity to dis- 
obarge their military duties in an agreeable irunner. . 
Instead of being coinjielled to drill with the other con- 
scripts, such owners must sign an agreenicnt with the 
authonties that they will turn over to the government 
immediately following mobilization the vehicles de- 
scribed m their application for this sort of service At 
all maneuvers the oar must be at the service of the military 
authorities, to be driven by tlie owner himself under 
orders from the officers. 

Myeterlous Fire from Odd Cause — A German mulor- 
iat the other day'discovered the most extraordinary l ause 
of a fire starting m the carbureter of his automobile that 
has ever been brought to public notice. Noticing a leak 
in his carbureter connections, he stopped the car in a 
eompletely deserted road in full sunlight There was no 
apark, fire, match, broken insulation, or any other thing 
^t could possibly have caused Uie gasoline to eateh fire; 
yet in a few moments the carbureter was ablaze Luckily 
the motorist was something of a scientist and he started 
on an investigation of the "why and wherefore"- after 
he bad mana^ to extinguish the fln>. To his surprise 
he diaoovered that the oatoh on the convex front lens of 
toe headlight had become unfastened and the lens had 
awtiBg around in such a manner that the sun's rays be- 
eatne focused directly on tbe leaky connection at the 
earburetor; a highly effective burning glass leing thus 
tesponaible for the .“inexplicable’’ blaze. 





SClENTtnCAMElBCAN 


The Aeroplane in the 
Military Maneuvers 

Tlie War Operations in Connecticut Clearly Point 
to the Necessity of Having a Large Well 
Trained Corps of Aerial Scouts in Our 
Army, Equipped With Machines 
Capable of Rising from Unfav- 
orable Ground With Two* 
or More Occupants 



I'he Hurgou-Wnght off o 


N (i (l(Jiil)l till' imokI liM|iorfan( feahirt' of fho jnimlo 
will 111 till' IiIIIh Ilf (’iiiiiu'ollrut lian Ihf ncout- 
liiK of tiu- ii\latloii aquadroM. Tlila la tho drat tliiia 
I lull iicroiilaiios liavc playwl un luuKirtaut part la auy 
iiilliliir.v uiuiiouvon. lii tlilw oouiitry, and tholr wwk haa 
U'l'ii f*xc<‘i'dliiKl> Kriitlfylng After tho region In wliioli 
l! waa doeldod to hold the miinouvor had hoen aelw-lod. 
It waa gone o' or very cnrofnllj to find a aiiltalile Held 


aultliiB diaaatrniialy With Ideut MllUng waa the light- 
est ineinliei of tho aviation aquad. lAeut Golger. Tho 
wind behind the aeroplane drove the umehlne along ho 
rapidly that It reached the end of the Held before It 
Could lift Itself more thiin a few feet off tho ground. 
Itoth occuiwnta of the ninchliie thought that they were 
doomed, hut they aiicceeiled In Juat clearing the three- 
foot alone wall h\ a few Inches. They also narrowly 


The other regular army machine la a BurgeateWrlght. 
Although furnlMhed with an engine of but SO boRH- 
puwer, and capable of making but forty mile* per hour, 
this machine had no difficulty In Fining from the field. 
Rut Itlot Lieut B. D. Fouloia had equipped it with u 
wtroleas telegraph apporatua, the weight and dlapool- 
tUm of which made It Imposalble to carry a paaeenger. 
Two other maohlnea which were to have been on band 


from which the nio'eiiientN of the troops could he 
dliect«Hl and wlieie the acrophine sipiadrou could have 
Its heudnuHi'tevs In tins entire terrltorj of 240 square 
miles, onl) one siioi was found where there was 
u slieteli of thns' hundred yards prac- 


escaiMSl collision wtih the woods at the end of the next 
field So luirrow was (heir escaim that It was decided 
to make no further attempt at carrying a pussengcr 
uiilll wing exteitHliaiM could be aocured. 


for the maneuvers were Injured on their way to the 
field. One of theite, a hydro-aeropinne, waa wrecked 
In I'lytDouUt Harbor. This was very unfortunate be- 
cause there would have been a good opportunity to 
launch a machine from any desired point 


llcall.v level and uiillmlsu'ed Here the 
hendquu net’s was estalillstied and the 
field was prepared to permit of launching 
neropUnies. The engineering corps worked 
for a day dynamiting Ihe rocks and suc- 
ceoded In clearing one hundred and fifty 
yards near the soutlieni end of the field. 
To the Houtli of the field was a heavily 
wooded tract, while Ihe north end was 
closed Ijy a low Btoiie wall The field 
was HO narrow that the aviators were 
comitelled to start always toward the 
Jiorth regardless of the direction of tlie 
wind 'rills wade U parllculurly dlttlcuU 
iHVuuse (he prevailing winds were at the 
hack of Ihe aviators Owing to (hose con- 
dlttoUM II wns next to Impossible to launch 
a machine vvllli l"o passengers. In the 
aviation squad, there were two machines 
helonglug to the regulars and one machltie 
of the Aew York Matlonal Guards The 
latter wits a ('urllss niuchine, piloted by 
I’rl'nte 11 Havens It was e<jnippe<l with 
a 7n horse imwer engine, hut Its wing 
spread was not great enougli to permit 
of launching the a<>roplune under the un- 
fat onilile conditions with a laissenger. 
Oonsisiucntly, the pilot had to go aloft 
alone and make his own observations. 
Not being a trained scout, he found great 
dlfilcnlt.v In tibservlng the armies, and 
could not distinguish ladwt-eii the various 
iKKlIes. q'he Curtiss machine of the 
t'nited .siaicH Ariuv was piloted by First 
Lieut. T, IteW Milling of the Fifteenth 
Cavalry. Tills niaelilnc was also found 
to have loo niiihII a wing spread to lift 
two men off (he ground from Hie field at 
I'aradlse Grei’ii. The utlempt was made 
at one time and It came very near to re- 



on tho Housatonlc Itlver against the wind, 
regardless of the direction In which It 
waH blowing, and with a passenger, the 
observations made would undoubtedly 
have been much more complete than waa 
poMHlble with the pilot flying alone. 

During tho first half of the maneuvers 
the aeroplane aquadron waa neutral, and 
was required to roiHirt the poaltlou and 
movements of trinips on both aides. A 
problem would be assigned to the aviation 
(siuadron reciulritig It to make a recon- 
naissance us soon after dawn on the next 
day us pructlealde, covering a fixed terrl< 
lory usually a triangle, the points of 
which were given. The iustniotlons 
were made somewhat ambiguous, so 
as to test the lutelllgeuce of tho 
men. For Instauce, on August 12th 
the order was glveu that “the tri- 
angle, Rtratfurd, Derby, and Long Hill, 
be examined for the location, composition, 
and strength of the military forces cov- 
ered therein, results tielng reported at 
headquarters, as soon as practicable. " 
On up to midnight the squadron pored 
over the map, studying carefully the ter- 
ritory and trying to make mental pic- 
tures of It It was found that there were 
two Ijong Hills, but one of them waa 
eliminated, because It lay practically in a 
line with the other two imtnts. It was as- 
sumed, therefore, that the other Long Hill 
must be the one referred to, even though 
It was not BO prominent oh the map. Their 
reasoning proved correct 

The aviation regulations tei|utred that 
they carry registering barographs and 
wrist aneroids. They were required to fly 

(OinliiMMS M poft m.) 







Teaching the Farmer How to Use Electricity 


A Circus Tent Display of Farm Apparatus by a Central Station Company 


By Thomas Commerford Martin 


F or Home years iwst the mnobiiitsfs and electrical 
manufacturers of the country have been (folug 
through an elaborate proceoa of adai»lluK the machine 
tool and the electric motor to each other, whether for 
belt or for direct drive; and the develo[imeut In this 
Imitortant field of Industry may at last be regarded 
aa fairly complete; for thero U literally no art Itito 
which electric iiower baa not now made Ita way. In- 
deed, in many branchea of production It la already 
the leading source of etierg}'. Thta chapter of elec- 
trical history succeeded that of the trolley, which in 
turn devolved from the electric lighting period; and 
the roaulta of all these ei>ocha are to-day cunvorglug 
upon the eftorta that electricity la making to win for 
Itself one of the oldest domains of humon endeavor — 
agriculture. Thanks to the ever-progresslve policy of 
this journal, the readers of the HoiaNTirir Amebicak 
have been made aware ot the remarkable advances 
elfecteil lately in rural districts by electric light, heat, 
power, and Iracllon, and will also have noted that 
after all the work has but liarely Ijoguii. leaving si 111 
ail Infinite opiH)rl unity for the engineer, the Inventor 
and the farmer, it la certainly slgrdflcant of coming 
changes that this year the subject has l>een formally 


presented to the United Btales Department of Agricul- 
ture for study; tliat the T.'nlted Statea TIureiiu of the 
Census is seriously considering making It u sik'cIuI 
lairt of the electrical census of 1012; and tliut Isah 
the American Institute of* Electrical Engineers and the 
National Electric Light Assoctutlon are making It the 
topic of frequent papers and committee rejairts 
All this new Interest, stimulated of course by the 
high coat of Ilviog, the “back to the farm" sentiment, 
and the greater wealth of rural communltlea. has been 
due largely to the tact that the new {imver trans- 
mlsalon aystems, looking for a market for their current, 
are themselves unavoidably throwing n network of 
circulla over vaat agricultural regloiis, so that in real- 
ity the market sought lies Immediatel.v aronml them 
Relatively few farmers can affonl lo imt in generating 
plants of their own, but when the aerial tracks for 
lighting supply run right by thoir doors, it Is cusv and 
cheni» to tap them for even a very siiiull local con- 
sumption. This la what Is now going on over large 
areas iiartlcularly In the West and on the rucllic 
Coast, hut there Is another extremely Interi'stlng ns 
Itcct of the mntler lo which tho present article draws 
attention The city central station systems once 


lliulttsl to sniull urban districts hare expanded Into 
the outlvlng regions to such a degrei* that where thej 
formerly servwl but a few stiuare miles of territory 
llioj now embrace hundreds Thus (he North Shore 
lines forming an outer ring to the Chicago system with 
which the> arc “tlwl In," arc already supplying elec- 
tricity In a region of 1,2»MI square miles with seveiitj- 
one towns and villages, and the old Hostoii Edison 
('ompan,v, not long ago centerwl tightly around the 
famous Ten Wharf, oi>(>rn(es actively in a principality 
not far short of 7 p() sijimre miles This district, while 
very populous, Is also decldedlv nnnl, with heaven 
alone knows how many farms and market gardens In 
It. and hence we find the comiHin.v, In a highly orig- 
inal way. making a strong play for the fanner's patron 
age. Within Boston It ha.s been siamdiiig user glOO.OOO 
a year in piibllcllv to e.\pIoll the electric ^ chicle, and 
now with protean versatility, It is sismdlng prolinhiy 
an e<|iml sum In trying (o elt'Clrlfy the countryside. 
Such eiilerprJs<‘ and Ingenuity ns are being dlspluye<l 
would seem likely lo enjoy a rich reward; al any rate 
it Is only In this manner that the thing can lie given 
a real test 

One of the great problems, of course, in introducing 




Hm wood oplittor In operation. 






(•U><'lrlcul farm apparatus Is that of rcmclitm: llif i>ros- 
liwilv«' customer, rather I'ciuote from fiietorles aud 
M(()rcH and hard to convince l).v even the cleverest adver- 
tlsliiK aud literature The "proaiiect” has (pit to ho 
shown tliat It Is to his tsMieflt to adopt the innovation, 
and even then will Is* loathe to Invest. In one or two 
sis-tlons of the count ry the elwtrle (siwer couiiJauy 
has alined to meet the Question by buyin(c a farm In 
the heart of a llkelv district and oiieratliift It on an 
electrical Imsls, so that the nelKhborlng folk can see 
for Ihenisehes how It works out. This Is a slow 
method, aial, Is-sldes, ver.v often a farmer d(M<s not 
want. 01 nwd. to elK*trlf.v his whole farm, hut prefers 
to t'ei .*)oiiie s|sH*lal appliance of a (lartlcular make. 
The Ilian of the lloston I'Mlson rompany has, thore- 
foie, Is-eii to liiiade Us rural territories with a live 
deinonsiratlon. and to move the show from place to 
(ilace. MO that the whole jiopulation within the belt — 
saj TfHt.OtKi lasiple — ean la* convinced, the old farmers 
eoiiierted, and lots of cltlsiens hunary for farm life 
shouii that It Is fensihle for them, shorn of Its wonted 
di iidjterj. 

It Is thus a trnvelhiR circus that tlie company has 
In oiKTatloii, and the novelty of that feature alone 
hel|iM to attraet Usltors The numlier of iiractlcally 
Interested |H*ojile iiisiiectliiR It has averaged about 100 
a da^ rlRhl alouR, to saj nothiug of any numlier of 
lier><ous and ehlldren lured by mere curhislt} : but 
e^eu they are not to be despised With on (HKashmal 
hand of musle and the regulur pink lemonade con- 
eomllaids, Ihe "t’lrcns Farm," when In full operation 
Is n fair rlvul of the sawdust ring as an amuseiueiit, 
altogether aside from the fact that It Is giving lu- 
Htnictloii, uiid has already set the wits working <if 
many u shrewd aud Inveidlve observer, wh<i sees at 
onet* that here nre new Ideas and phenomena In the 
shoplug of which he tua.\ play a jiart, as applieil to 
the greateat and oldest Industries The Circus Farm 
is a big ciiuvus tent, (1(1 li,v UK) feet, under which Is 
houHt*d a grouping of some forty large pieces of appa- 
ratua and farming ttsils, supidemcuted by thirty or 
forty ordinary and smaller nppllanccH. All the appa- 
latUB Is ready for use, and runs, and demonstrates Its 
economic service on the farm. Each appliauce Is 
idainly marked wltli Its name, the manufacturer. Its 
price, and the cost of o|H*ration. The price Is retail 
and Includes the muelitiie, Its motor and everything 
reatJ,v for actual service on the farm. Home machines 
and tools have been omitted from the exhibition lie- 
cause they have lic*t>u n*gurde<l as unpractlcalile — at 
least for use In New England territorj. Others are 
not shown tiecause It has not lieen isissltile to “stand- 
ardise" them, tliat Is, furnish them to the purchaser 
with “everything all on" ready for oiiemtlon. 

For the Orst five weeks the farm was located on 
the Old Middlesos Hunth Fair Urounds In suburban 
South Framingham, easily reached by the electric car 
lines The main (leles of the tent arc surmounted 
with iieiiiiants. and In front of the main entrance have 
been placed three large canvas display signs In strik- 
ing i-olors to add some of the “drawing" oftect of a 
hlgh^*lass circus. The scheme has (iroved effective. 
A broad, ranln passageway extends down the center of 
the tent from end to end On either side are the work- 
ing exhlhliH jirotected from the visiting throng by 
rulllugs. The tent is brilliantly lighted at night with 
fiOP watt iiicaiulescent lamiis, and the outside grounds 
are made lirillhint with liimitious arcs. 

Two ehs-trk- trucks, one of two-ton capacity aud an- 
other of TbO-pouud cHimclty, are used In connection 
with the fnnii for hauling material to and fro. A spe- 
cial feature of the truck service has been In demoustra- 
tloiiH to the neighboring farmers. Wherever the farm- 
ers have shown nu Interest In the truck proposition, 
the vehicle suited to the service has Iteeii sent out to 
haul toads around on Ihe farm. From time to time 
uiaterial bus been curried from farms Into town, or v.'cr 
tvrio The lesult bus lie(*n that many of the farmers 
blue now luiielk-iil knowledge of the Working ettlcloiicy 
<if all eli*<-trk' truck on the I'urni, mid nre considering 
Its adoption 

The fitriii Is «julpii«l with a mtitor on a portable 
truck, which cun be moved from tilace lo place and cou- 
nected up with uii.i |iks.*(* of iipiiaratus This shows, 
of course, the iirnctkablllt.i of (lortable electric power 
on the farm. 

The milking tests (irove very attractive to the pi'ople, 
and there la alwnys u crowd at the evening milking 
time. I'ractleal milking demonstrations have lieeu 
glvM at large nearby dulrj' farms, to the great satls- 
faetton of dairymen. The farm Is resulting In ex«*i- 
leut business, and mau.i of the pur(*huses of electric 
appliances are traceable dlrectl.v to (he Insjilratlon aud 
lufurmatlon gained there. 

Obviously, there were many incidental dtmcultles 
In carrying out this Ingenious scheme, hut with a siui- 
ply of power always at hand from Us own oireults, the 
comiiany has been able to meet them Like all circuses 
moving from point to point, the (loestiou of transpor- 
tation has to be dealt with, but here tbe electric truck 
baa e great ebanup to prove Itself under genuine coun- 


try oondltkiiM. Ju order to keep the circus going 
steadily, the company has two teuts, so that the next 
site cun lie selected and one tent set np before tbe 
existing circus Is moved on and the other tent taken 
down. Hence, the apparatoe haa Its Itome awalttog It, 
1 m protected from undue exposure, and can at once hltoh 
to the waiting circuits. 

In addition to this “Ctreas" or “County Fair” of Ite 
own, the Boston Edison Company hue worked out a 
kindred idea In Its “Edison House," wlilidi alms to 
sliow the farmer or the snburtiaulte how electricity can 
also lie utilised indoors as well as out This model 
dwelling Is portable, and Is moved from village to 
village, being set up In each place with appropriate 
and pretty floral surroundings. It is always put in 
charge of some local woman of Intelligence, and all the 
women’s sewing liees and local clubs can make nse of 
It — which they do freely. Kitchen, living room, cellar, 
dining room, bedroom, porch, woodshed, are all 
(iQulpiied thoroughly, and It la difficult to think of any 
domestic otieratlon that Is not here shown under full 
electrical conditions. It la Inevitable that such mis- 
sionary w'ork shoald tell In the long run, and that in 
this way, with the aid of electricity, the fanner’s life 
wdll he made more endurable, more Inviting, more 
prufltuble. Edison has said that hoeing corn Is, from 
his extierletice, one reason why large cities exist. Here 
are reasons why people will not go back to the farm, 
IsM-iiuse they will never leave It. 

A Forest Seiriee Cireolar on Quebracho 
Wood 

I N response to frequent requests received by tbe United 
States Forest Servtoe for information relative to quo- 
braoho wood, its uses and substitutes, a short uiroular 
has been prepared. Quebracho, an Argentine wood, is 
very important for the tannin it contains and a need'U 
keenly felt for fuller information regarding it, based 
upon a soientiito study of its struotuial charaotero. In 
general appearance tbe wood is scarcely distinguishable 
from two other Argentine woods called white quebraoho 
and red quebracho, which yield tannin in a much smaller 
quantity. A study of the ehkf distinguishing oharacters 
of true quebracho and these two possible substitutes 
will prove very helpful in deteoting tbe inferior kinds 
when they are mixed in with tbe genuine. 

The indisariminate use of the name quebraoho has 
resulted in much confusion, which called for a disoussion 
in order to clear up the nomenclature of the different 
woods referred to under this vernacular name. The oir- 
oular is not a treatise deooriptlve of the many speoiM of 
tropical and subtropical woods now known as quebracho, 
but it is devoted chieily to a disoussion of tbe distribu* 
tion, supply, uses, and importation of true quebraoho 
into the United States. Perhaps the most valuable pon* 
tion of the oiroolar is a clear detailed statement as to how 
the true quebracho can be distinguished from its substi> 
tutes. In a discussion of this kind so many unfamiliar 
terms are generally employed that tbe lay rmuler will not 
be attracted. The aim tbe authors has been to ■ubsti> 
tute the simplest terms in the disoussion of those parts of 
the wood and its uses which are most likely to be of 
interest and importanoo to tbe general reader and the 
user of quebraoho wood. In this the authors have been 
sueoesaful and the subject is treated in an unteohnieal 
and popular, yet accurate, manner. 

This study on tho structural oharaoten of true que- 
bracho and the spurious kinds, affords an interesting 
illustration as to how ^parently similar woods may be 
easily distinguished by means of a simple pocket magni- 
fler or a compound microscope. selected photo> 

graphs of magnified transverse and longitudinal aeetiona 
have been included for the purpose of illustrating more 
clearly in what respects these woods differ. 

Uses for UwleM Metab 

A n Immen.se fortune, according to economic geolo- 
glstH, awaits tbe man who cun Invent a use for 
tellurium. This mlueral ia one ot the by-products of 
copper refineries and of plants working up gold tellur- 
ide ores. At present It Is all tbrown away, as It Is abso- 
lutely no good to anybody. Only a few years «go 
tungsten was in very much tbe same poeltloa as tel- ' 
lurlum is now. Then it was found to be highly useful 
In the manufacture of incandesorat lamps aud tool 
steel, till to-day It would wem probable that wltb a 
cheaper supply It will become one ot our most kn- 
portant minor metals. Selenium la onotber oalwtonee 
a-hlcb iias Just come Into its own. Up to a yetur or 
two ago no commercially Important use for setentum 
was known, although for some three or four years It 
WHS one of the Ingredients entering Into a kecret process 
In tho glass Industry. It Is now wOU known among 
sdentlsts that seienlum Is an ageat In coloring glass 
red, and In decolorising glass by the use of small 
amounts to ueutrallM the gz«an oT tondOs iron. A 
French scientist has also utilised It In ap ItttsnUon by 
which pictures ^y bn transmlttoi by 'llrfto. 
tellurium, selenium la a by-product datived from tbe 
refining of copper. Apparently aboat twenty tons a 
year are now ntlliaed commeittally. 
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letter twice over. The finger reoelVM dn dMNW to 
touch a certain key, twd rfopbade wlXb ^WAoe IIm 
aervtce colled for; like the ^tol converser dC 4glinm 
Emereon foeoke, who, when ha baa told a good thing, 
straightway oaya It over ogdln. 

A modification of the aame ooUen Is that of fonhw- 
Ing a capital with the correapondtag amaH tetfov, no 
Otork, Xrome. Qo* wondera If Aaron, Llford and ,i^r 
like might bare originated In an enalofoue way. 

Again, when a double letter catted for, the order 
often seema to have been mlauadeniteod. nad the 
wrong letter la doubled, aa lokk for look, or fool for 
fall. 


Still more lingular la the tendency to anticipate In 
one word a letter belonging In the next, as losb weeh 
(or last weak. 

The moat aurprleliig and amusing effecta ot all w 
those produced with mochtnee having "shltt-keye" for 
capitals and figures, when one pushes the wrong lever, 
and having rattled off what he believed to be the word 
EDUCATION, eaee In tte place SITfAfifo, or, Intending 
to date a letter 1910, reads QOQP. 

In all these blunders except the last it la easy to 
detect the principle of the time-element in volition. 
The operator ueually foresees tbs mistake before It 
Is made, but Is unable to prevent it. He knows that 
he boa directed the finger toward tbe wrong key; but 
he ia unable to recall the order and laaue the correct 
one In ita place In time to prevent the reeult The 
finger peraista In its course In defiance of Its owner’s 
will, finds the key to which he hod originally directed 
It, and prints the obnoxious letter In spite of him. 
Tills Is one ot the commonest and most surpiislug of 
bis experiences. It Is also one of the most Interesting 
from a psychological point ot view. 

But the psychological result Is not the only one 
accruing from this procese. The verbal product Is 
also striking and significant. Along wltb all this ir- 
regular and seemingly haphasard mental action, there 
embrges an original vocabulary, aurprlalagly copious 
and Interesting. The tyi>ewrltor Is a prolific creator 
of new words. Besides tbe frequent substitutiou of 
one regular dictionary word for another, and the pro- 
duction of confused combinations that are not words 
at all, It turns out a multitude of words that are well 
formed, pronounceable, and even eupboneoua, but 
which no lexicographer ever heard of 

Tbe writer hae for many yeara been In the hsblt of 
setting down these machine-made words, as they 
spelled themeelvea out under his eyes, until there has 
accumulated a vocabulary large enough to furnish 
some new-born nation with the nucleus of a language. 
From between two and three hundred that have been 
preserved, not one of them Intentionally produced, 
the following one hundred will eerve aa examples; 


«bIo 

dera 

het 

neen 


aoUoe 

dinf 

huse 

newa 

■pom 

af 

efaf 

ir 

nive 

snry 

egarm 

epon 

id 

ond 

stang 

ang 

ew 

ite 

ot 

■toot 

aming 

ferly 

impuse 

ovet 

ausa 

agico 

fing 

inti 

parton 

tme 

aaps 

flrat 

jud 

petsol 

thar 

attan 

flrd 

kint 

poan 

teem 

bale 

firt 

kep 

privare 

trait 

begil 

foing 

leaoe 

»4 

ud 

bereen 

fot 

libarm 

repor 

urd 

bome 

fron 

(tlokk 

tile 

vety 

eanee 

‘goQen 


rutw 

Wllg 

oire 

gaom 

maaf 

aavnof 

worn 

eonso 

tfnm 

mete 

. oeidm 

waw 

an 

fotoe ■ 

miaf 

sevoiid 

whid 

deal 

hold 

momr 

se^ 

whlx 

dnwne 

hovn 

<ma 

simy 

ydat 

detiture 

M$ 

nod 

-'•me 

yoy 
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pnoioMmn for Ohstbuite Collar Button 

IMitw of tbA SoiBNTinc Akbhioan: 
in n odBar tMtonlnc*. tbo prewttt ooIUr button 
WOfhli pnftatly w<bU tf the bnok of the buttonhole ia 
Ribl^ jmnMm. A pin, too, if rubbed with para- 
fllae, pMMfl throua^i staroW Iin«i “like greased Ught- 
nimt tboogli a ba^ny bush.” W. S. B. 

CNmmo, N. T. 


A Caid Trick 

To the Editor of the SotxNTirio Amsrioan: 

Ttda is an old favorite this side. It was taught me 
by an old oavaliTman more than fifty years ago. His 
formula was: “Eight kings threatened to save nine 
fair queens for one siok knave.” This, in my experienee, 
rather more mystifies the beholders than that of “Regu- 
lar Reader,” on page fifty-five of your issue of July 20th. 
Ismdon, W. C. E. J. Kibvanvitk, 

Editor Englith Mechanic. 


An Enviaemr'a View of tihe Patent Bills 

To the Editor of the BciUNTinc Ambrioan; 

Flaase allow me to thank you, as an inventor, for 
the tplendid article in issue of August 3rd, 1012, regard- 
ing Oldfield Patent Bill. If you only knew how 
many inventors need a ofaampion like y^u I am euro 
you would feel well repaid. The plain words you use 
should appeal even to a Congreseman. The Qovern- 
ment is a plain swindler when it grants us the exclusive 
right to make, use and vend our inventions, after taking 
our money, as it does not attempt to make its word 
good. CiiAnoE L. Haoem. 

San Franoisoo, CaL 


TIm Automstk Stop on Railroads 

To the Editor of the SciEimrio American: 

The reoent disastrous wreok on the Lsokawanna at 
Oibaon seems to be only anothm- of the already many 
and grewnome orgumraite in favor of the adoption of 
•ome form of autofflatie atop in oonaeotion with the 
Uoek signala. Under present Qooditions the mere fact 
that a signal does its work properly is no guarantee that 
the dan^ will be avoided, tinoe so ntuoh is left to the 
“human element.” Rain, aleat, snow and fog are 
taeton to be ooaaldered and have time and again proved 
the inadeqnaoy of even the most perfect block system. 
The automaUo stop is not new, having been tried and 
found suoaessful under certain oonditions of eity traffio, 
and its general adoption for main line railroiwl work 
would not only be an added safeguard to passengers, 
but moreover would undoubtedly pay for itsrif in 
reducing such oostly aecidents as the reoent Fourth 
of July wreck. 

This letter is written in the hope that you will take 
up in your editorials the question of automatio stops, 
a measure which seems to be only too urgently needed 
undM* the present conditions of fast passenger service. 

Sskogerfleld, N. Y, William Cast Sanoeb, Jb. 

tTbis matter formed the subjeot of an editorial in 
our issue of July 20th.— B wtob 1 


Hw Nut Problem 

To the Editor of the SciENTirir Ambbtcan : 

General solution for any number of meu, n, and any 
number of monkeys, m, less than m. 

Let « a number of nuts in last quotient 
gasi number of nuts originally. 

It la evident that we can pass from e to g by multi- 
plying e by n, and then performing, n times lii suoces- 
Sion, a cycle of oiieraiious couslstlng of multiplying by 



Expanding the tiarentheeis. n divides formally every 
term except the last two, whlrb, when n la odd, are 


The least value for a In (his case la e = »». (7) 

When n is even, the last* two terms are —z — m. 


This expression cannot lie seru, and must, therefore, 
contalu H at least once, numerically. 

Therefore, 


--1 (8) 


which Is the least value for a when » Is oven. 
Hubstltutlng from (7) and (U) In (3) : 

— m (a — 1) =»»(»• — n-fl) (10> 

when M la odd, 

and g = n" (It — «) — m (n- 1) (11) 

when a Is even. 

(10) and (11) give the least solutloiis. 

In order to tuclude other solutions, we must evldoutl} 
add a term of the form pa**', whore p may have any 
positive Integral value, including Eero. 

Therefore, the general solution is: 

g«rpa«'-|-a»(a- — a + 1) (12) 

when ft Is odd, 

and g = pa*“-t-a" (a — TO) — w (ft— 1) (l.'t) 

when a Is even. 

Illuntrationii 

In (12) let P = 0: a =-.3; and to = ]. 
then 5 * _ 3 _ 1 =:. .1.121, th«* least value, 
which Is the answer to tb(> urlgluul prolilein. 

Let pa= 1 

3,121 
S' -« 15,026 


IK, 740. the ne-Kt value, etc 
For 4 men aud .1 monkeys 
In (1.1) letp=^0: a = 4. TO - .1 

4* X 1 — 3 X 3 247, least tulue 


1 4 

subtract 




For 10 men and 1 monkey 

In ( 1.1) let p 0 , a = lo ; m v= i. 

10« X 0 — 9 «» 80,0l»,»m»,ttl>l, least value. 

Siibscbibeb 


CmiMiryation of the Atmosphere. 

To the Editor of tbe Scientific American : 

A reoent article In tbe Scientific American attracted 
Borne attention on the subject of an exhausted ntmos- 
phere, or rather, the depletion of the oxygen from the 
atmosphere. After rending it, tbe writer asked a col- 
lege professor if be believed there was a real danger 
of exhausting the oxygen In the air. 

lie replied that bo guessed that it would lost as long 
as he did 

But this reply will not satisfy the scientist, who Is 
weighing things in scales that wolgli a hair, n<ir the 
philosopher, who reasons long over trifles light as air. 
This marvelous atmosphere of ours is not a eliemlcal 
compound, but a mechanical mixture of two gases, 
oxygen and nitrogen. In tbe proportions of 20 and KO 
jjer cent, respectively. 

The oxygeu being the active element, and the nitro- 
gen the diluent or retalcle for the other gas. the normal 
atmostibere exists In a balanced state, I e., the loss 
of oxygen la eiintlnually replaced by the plant life, 
Avblcb has tbe power. In the presence of sunshine, of 
decomposing the carbonic acid gas produced by resplru- 
tlou of the DDlmal life into Its elements, when the 
green leaves of tbe plants absorb the carlmn for tbeir 
own tlssuM, and reetore tbo oxygen to tbe atmosphere 
in Its original purity. 

Carbonic acid is oontlnually added to the air In 
the various processes of nature, as resjUratlon, combus- 
tion, oxidation, fproientatlon, putrefaction, and so ou. 
Between the processes Just mentioned on tbe one hand, 
and the absorbent power of plant life on the other, in 
tbe normal state a balanced a(nios|ibere is maintained. 

In the wisdom of the Creator this action was to be 
ledprocaliy maintained until the end of time, but man 
has dtoturbed this beautiful balance by introducing 
new methods and processes ultra-natural 

Ergo, new problems are Introduced, which must be 
oonsidered, ^ow long will this equation stand snb- 
tractloB on ttafi one side without comiiensation on the 
other aide? The constant loss of oxygen must be felt, 
and sea ifialm that the grave Incroase of genu dls- 
ehaea, aud their fatal recurrence, the lack of yltalisiug 
power in the air,' tbe marked climatic changes, the 
dreughta, anil fitiottiatlons of temporatnre, and other 
rarlattOBB from nature, are results of a steady con- 


sumption of the life-giving properties of the air. Of 
course, this change would lie noticed first by trained 
observorB, then more apparent, and finally ls> obvious 
to all. The feverish activity of this cumiuerclal age Is 
rapidly consuming stores of coal, Iron, and tlmlter, that 
might last for ages 

The Intense Industrial age In which we live Is pro- 
ducing an ovcr-halauced condition of the atmosphere, 
that must surely read In danger, disease, disaster, and 
death. But what Is the reuiwly 1 

Suppose there he none! .Inst siipjiose that this necel- 
eratlon go on, what will It culminate In? For example, 
the ocean speed craxe; the Intense rivalry that has 
existed lictweeu the three great lines of trans-Atlautlc 
stoainers, C'lmard, Oerman, and White Star 

We know to oiir sorrow how that has culminated, in 
the loss of the mighty "Tltanl<-,” ramming an Icels-rg 
at midnight, under n siH*ed of 21 knots with the awful 
Iicnalty of l.tkH) lives But who pays the rs'ualty? 
The American iM*opIe Take the motor cor speed mania 
Paster and faster, sixty, seventy, a hundred miles an 
hour. But who pays the iwnalty? The American peo- 
ple 

Aviation Is tbe same ; be fiew', be fell, he dhsl The 
same story all around. Aeceleratlou beyond the limit 
of safety Sad, Is It not? 

1 reiieal, the jieople ore unbalanced, and so Is the 
atmosphere In which they live. Let someone disprove 
It. If he can. 

But to return to our problem of the air we breathe 
sixteen times a minute How sliall the atmosphere be 
conserved ? 

Tbe air In which we live exerts a normal pressure 
at sen level of 14 73 pounds to the stjuare Inch, which 
Is produced by tbe super-incumbent atmosphere ex- 
tending up for posslbh a hundred miles. Our life Is 
dependent uiwn the state of this air. It Is capable of 
t( certain amount of saturation, expansion, depletion, 
Infi'ctlon, compression, exhaustion, and restoration. 

I,et us notice briefly some of the ways In which the 
air Is vitiated. 

First, is)Hltlvely, by combuBtlon, Vast tracts of forest 
tlmlter have burneil down annually, and every acre 
bunied must not only be added to the positive side of 
the eiiuntton In the products of combustion, but also 
be snbtracUsl from the side that furnishes the jsiwer 
of restoration Bui to the loss of vi*getatlon, by which 
tbe carbon dioxide Is separatetl, there Is an additional 
loss of moisture-producing medium to furnish aiiueous 
vapor Where Is this loss compensated? 

Second, negatively, by loss of aqiMstus vHi>or This 
is essential to health, ns the electrlclt.i In tbe body Is 
rapidly dissipated under certain conditions. And dis- 
ease Is Induced Saturation beyond a certain imlnt 
reacts toward depression. Natural Italance Is main- 
tained by tbe sun and wind, and evaiioratloD ; the air 
taking up all the moisture it Is recejitlve of. aud con- 
veying It over wide areas 

Third, absolutely, by depletion or exhaustion, and by 
infection The cities are filled with alr-depIeting plants, 
that exhaust the natural restorative proiierties of the 
atmos{>here Hundreds of power plants, foundrlea and 
furnaces exhaust the oxygen and electric proriortles of 
tbe air, while loading it with tbe suffocating products 
of combustion. Smelters consume the vital, and add the 
lethal. 

By Infection the air takes up Iwcterla In dust, and 
distributes them widely along city strei'ts, and in 
crowded stores and olflces, on trains and otherwise 
The system dopleU-d of vitality cannot resist these 
unseen Invaders, and easily succumbs to disease Of 
course, the total amount of oxygen In exlsteiMV Is not 
lessened, but Is rendered Inotieratlvo. 

The final question to la* met Is regarding conserva- 
tion and restoration of the atinoaphere How to con- 
serve and how to restore? If natural law could pre- 
vail, a balanced atmosphere would be maintained, but 
It Is a serious question Indeed. 

Closely allied to this are tbe problems of forest con- 
seiwatlon and water storage, which wo hope to take 
up In H future article 

We resiiecttolly submit that there are ci'rtaln Inalien- 
able rights declared In Uie immortal document and 
secured under the Constitution as being common to all 
men. Among these are life, Hb«>rty, and the pursuit of 
happiness The right to live and to be free and hnpi)y 

Necessary to life and enjoyment of It Is health, and 
this cannot long he maintained under the adverse con- 
ditions of Impure water and Infected nlr Mneh 1ms 
been done to secure a sujqdy of imre water In our cities, 
but the air U Just as much a comtnon meimce as ever. 
There are times when the only hren thing places arc 
the parks, the river front, and the shore ; hut how many 
of the (Hior never see them. 

Air Is the universal m(>dliim of life, and as such 
should be proiMjrly conserved, like any other universal 
privilege. 

“All cxperlems* has shoviii that mankind will suffer, 
while evils are suflernblo, rather than to alter or aM- 
iab the evils to which tliey have become accustomed.” 

Sebroon Lake, N. Y William Mabsh, 






The Harbors of the Pacific Coast 


Terminal Facilities for the Panama Canal Trade 


Hy Wm. Hosea Ballou Sc.D. 


T he (VMIHt lltK' of flip I'JIPlflP COIIKf of 
tlip I'nlU'd Stiitps iH ilffliipd li> flip 
I'nltPll MJdc-n CoiiHl ilIKl (icndoflp Slirir'.A 
BH I.SW mill's liiiiK from li(‘iidliiiid to lieiui- 
liaml. mid s.ihh) ndli". Iouk mUIi IikIpiiUi- 
tloas Oilplimlh Hi imliMiil liiiiliors miij 
lie siild III loi\o Is-i'ii coidljied lo Siili Kiiiii- 
clseo, Sun l<li'».'o, llioM* on 1'intt‘t Sound 
nnd till' I'liinnililii KIm'I As istinilulloiis 
lucro.ised In ( ‘ullfornlii. ( lU'Kon nnd Wusli 
UiKton. tin'll' wiiH .1 niiiespoiidim; Kiowlh 
In water-liorni' iiiithc, nnd ( 'iiuui'ess, from 
time to llnii', iniide n|i|no|ii'liitloiis f'oi' 
tile iinjiroi I mcnf of rheis niid Imrlinih 
Ori'Kon Inis iis'i-iied llii' KreHtest Hiiin. 
>J1 riiHi.lHHi . rnlifornlii's iiii|iri)iii liitloim 
ii.iM' tolnli'd lll!l,:ilHMttK», uiul \ViiHhln«lon 
lni8 lipi'ii >:i nail'd $U).17.\tHHi. 

To llie nliove shinild lie added tlie Im- 
lueusu outliiy for railway tcrunnnl 
wharvea, iniiiilcUml winiif s.ihteiuM, and 
the esiieiidlmrea by conainitlims and ludt- 
vldimla, lirliiglug the n in mix I inn te totui 
up to prolmldy over $liKM>(KM)(H.i 
State of Oregon. 

I'OHTLANri Hakiiou -Poitliind Is liioaled 
on the Wllliunette Uhor. 12 miles alime Its 
entiaiici' Into the Coluudda Uimm', uldeli 
Is 110 miles from the moulU of the lat- 
ter, and at piesent la the head of deep 
water iiavlgntlon J,lgh(-drufl liuats inii) 
ttseeiid the Willamette IfiO miles lly us 
lug the State portage road lielweeii t’e- 
lllo ntid Hlg Eddy, they may iisi'eiid the 
Columhln and Suiihe rivers during litgliei 
BtagiM? for HU addltloiml fillT miles, this 
liiet Htreteh being the greatest of Amerk'iiii 
lugging luid rafting wuteiwuys laigs from 
20 to 00 mlh'H Inliiiid are tioiiteil over tilbii 
tarlos to anw and shingle uiilla uisiu Its 
banka. Ilafta of logs and piling tluihers, 
of »UKK),(K)0 fwt eiu'h, are towed o\ei ll 
(luring the season, and tlieiiee by oe«<iiii to 
Callfarulit porta The aiiiuial eomiiieree 
amonuts to eight uillliou tuns, valued at 
$70,<X'KI,IKK», of which u little over one half 
la Hcu-golng 

Oongress la asked to appropriate fl,- 
k44,0d0 addltloiml for use this yisir In con- 
tinuing the jetty work at (lie mouth of 
the Columbia Itlver, bringing up the tuliil 
exiieiiditure to date of $ll,4SH,()(a). More 
than as many inlllloiia will he reipitred 
iMiforc this important entrance Is under 
IsTiuiiueiit t'oidrol, and It is doubtful If 
its tiiiiiunl imiliiteiiaiiee for dredging, etc, 
will ever be less than at present, about 
$l().’-,,(H)0. (If the piojected Heveii-mlle Jetty 
(the longest, by fur, ever cuiicelved) , only 
about fi-et were eompleted on the 

lirsi of June, lein lug some IS.IKKI to lie con- 
Htriicted on the oeeiiii end, in at least 40 
feet of water When It Is finished, there 
will be Him till- iioilb Ji'lli III biilld-lwo 
llilidsuslong, amliiseo.snv A( llie presenl 
rate of eoustructlon, It will r»s|ulre twelve 
years to eomiileto the jireseiil smitb Jelly 
and slxteou years to build tbe miilh Jelly 
’I'lms, n toliil of Iweiiti -I'lglil M'Mis imiNl 
ellipse liefoie |•olllam^ ran Ihuh. fm a 
lo-fiMit I'baiiiii'l sneb ns nilmlts sbipping lo 
New Yoik Imrboi Of Us vast llllllU 
and Iieci'sstu, bowi'ier, Ibere enn be iio 
doubi Tbe month of llu Coliinibla Itlver, 
wlilcll It Is to eimilol will'll emiilileted. Is 
S.ISKI feel wide Tbe mnigiible elmnnel 
within ll swings like the miMins eoll.s of 
a snake, imnliig ils posilloii 2..'iOO fis-l aii- 
tiiiiilly. lirst one way and tben bnek iigiiln 
The newKsIty of Jetties on botli sides, to 
pompol tbe channel to reiiinln In one iiliiee. 
Is thus shown, so that b\ the use of 
dredges. It may Is' kept at the requited 
depth. 

(Vk)h Hay — Coos Itay Is the seeond Ore- 
gon harbor In size, and It presents no es|s>- 
olul natural dllflculttes to overcona> Ves- 
sels drawing 22 feet of water may now 
cross the bur at high tide, euabliug the 



Liake Washington canal, Seattle, ahowtag the cofferdam and lock<pit. 



Veeeela of the Pacifle grain fleet in Portland, Oregon, harbor. 



Filling in the ehallowa nt Lot Angelee harbor. 



Typical shipping scene at Long Wlisrf, Oakland, CaL 


port ot Sfarehfleld to handle, laat year, 
a()0,(X)0 tons of freight and 2&,0U0 paaeea- 
gers, between It, Han Francisco and Port- 
land. The harbor is IHO tnllea south ot 
the mouth of the Columbia River, and it 
Is the principal ocean port of Oregon, being 
located In tbe center of or adjacent to the 
viiHtest forest region and the most fertile 
valleys. 

The Coos Jetty has a history far more In- 
viting than that of any other on the Pa- 
cltlc Coast. When Its construction was 
commenced In 1870, there were only 10 
feet of water on the bar. The tot project 
called for 1,700 feet of Jetty, wht^ was 
speedily built, at a cost of only |21H,700. 
As the channel still Continued movable, 
tortuous and unstable, Congress in 1800 
ordered tbe north Jetty continued to a 
length of 0.600 feet and the construction 
of a sonth Jetty 4,200 f«^t long. The ex- 
tension of tbe north jetty was completed 
In twelve years, at a cost of only 1721,720, 
of which $100,721 w'liM for maintenance. 
The channel deepened naturally and be- 
came stable, so that It was not necea- 
sary to construct the sonth Jetty. Deduct- 
ing maintenance, it will bo seen that tbe 
actual cost of this Jetty was only $77 per 
foot. After a lapse of ttm years, tbe con- 
dition of tbe Jetty Js practically normal, 
its eurockment has only slightly subsided. 
Its tramway and receiving wharf only 
have been destroyed, the result of the 
work of tbe teredo and consequent de- 
cay. 

State of Washington. 

Tacoua IlARDUB.~Tncumu has one of 
the deejiest harbors e.xtant, ranging from 
. 2b0 to 600 feet in depth- At tbe south 
end of the harbor are extensive tidal 
flats, Imre nt low water Hie city water 
front Is along tbe southwestern shore and 
tbe harbor lines have lieen established 
around tbe south end of the bay and along 
its western side. Heveral waterways ex- 
tending Into the flats have lasen projected, 
of which the most Imisirtant, the City 
W’atorway, has been completed at a cost oi 
$162,480. Its depth varies from 26 feet 
to 16 feet at Its south end. Tacoma’s 
great harlior problem romains unsolved, 
and has langnbibed for throe years. This 
project called for the deeis*nlug to 28 feet 
of the Puyallup waterway fur a wldUi of 
600 feet and a length of »,tk'i0 feet Whim 
one half of tbe work was completed, at a 
cost of $160,686, freahets tiruught down 
such large depualts In November, lOOO, 
that the 1,811,600 cubic yards dredged wore 
replaced by more than 1,(KH>,(KK) cubic 
yards of debris. All work was then 
stopped and the channel has since re- 
filled. A Imard of government engineers 
decided, after a surve.r, that the only so- 
lution of tbe problem was to divert the 
tied Of tbe Puyallup River and have It 
empty elsewhere than into tbe waterway 
of that name. As such diversion Is not 
comprehended In the scope of Govern- 
ment operations, It will never be done 
uulees private, city or Hlate Interests do 
It. '’Meantime, Tacoma ts going ahead with 
Ita wharf terminals on an extensive scale, 
leo'’lng tbe Puyallup for later oungldera- 
tlon. 

Qbatb Habbob. — Grays Rarbor ts the 
name of a top-shaiied bay fourteen by sev- , 
enteeu miles in area, forming tbe mouth of 
tbe Chehalfs River. On It are located the 
thriving eawrotll dtUrn of Alwrdeen, Ho- 
qulem, Cosmopolls and others, which oon- 
tribute about 800,000 tona annually, mostly 
of lumber products, to commerce. Here 
the usual Jetty problem was emmuntgred 
at the outset, a convox bar having pH- 
mevally formed two miles out at Mw, 
across a channel «bout 100 feet d«sf>, dl* 
mlnlabfai; landwards to 30 feet The two 



ijilltitiiliiii 


SCIENTIFIC AMERICAN 


ttacough the bar had 13 to IS feet of water, commerce. A belt line railway la bclnK bnllt alone 


IwtfjtMSleilly ahlfting. In 1896 Oongrem autborinMl a 
aentit jotty three aud a baU mUea long to control the 
eorrenta etletlng between two aandy peninauioa, 
13;0OO feet dtatant ftom each other. In 1902, when the 
$l/)OOfiOO autborhsed for the work had been expended 
a»S 18,T84 feet of mbble'Stone Jetty completed, fur- 
ther work on It waa abandoned. In 1907 dongreaa 
authorlaed a north Jetty of Bi,000 feet length, and, in 
1910, Ita eztenalon to 10,000 feet, to bring up Its outer 
eud opposite of tbe end of the south Jetty. Locjil 
Interests contributed the land for tbe trestle approach 
and operating plant. ’ The Jetty trestle Is at present 
12,784 feet long aud the enrockment flnlabed up to 
6JI76 feet, S feet wide at tbe crest, to tbe mid-tide 
leveL Nature offers no such tremendous opposition 
and dtacultles here as at the mouth of tbe Columbia 
Hirer ; but, for that matter. It Is doubtful If tbe latter 
has any riral extant for battering and destructive 
powers. 

SXArruc’s engineering problems do not call for much 
comment The harbor works concern two fresh-water 
lakes, Union, within the city, and Washington, on Its 
Itordera. A navigable connection with Puget Sound 
Is proposed for tbe former, and the improvement of 
tbe Black and Duwamlah rivers forming tbe connec- 
tion of the latter. A channel baa been drcMlged, 50 
feet wide and 10 feet deep, between the Sound and 
the wharves at Ballard, In Salmon Bay, a distance 
of 2,000 feet, with a turning basin 175 to 500 feet wide 
A cut has been excavatt-d between I^ako TTnlon and 
Salmon Bay to control the water level of the former 
Prom Ballard to the lock site the channel Ih 75 foot 
wide and Ifl feet deep In June, 1010, ('ongress nii- 
(liorlxed the cimatruotlon of double locka to Ih> located 


the entire water front to facilitate the movement of 
freight 

Los AnoBuca — law Angeles harbor was created by 
the annexation of Hau Pedro’s outer and Wilmington's 
Inner harbors. Originally San Pedro Bay was an open 
roadstead, protected on the west by a bluff known as 
Point Fermin, but exitosed from other directions. In 
1807 Congress made arallalile FAOOO.OOO to biitld a 
breakwater from Point Fcruiln 8.500 feet out Into the 
Pacific Ocean. The fund was sufliclent to extend tbe 
breakwater 0,260 feet from Lieadumn's Tsland, to 
terminate in 40 foct of water This portion of the 
work consists of two straight arms, connected by a 
curve 1,800 feet long, haring a radius of 1,010 feet 
The westerly arm Is 3,000 feet long, the eaaterly arm 
4,4fi0 feet long. Iteadman's Tsland has lieen «-oimccted 
with the mainland by continuing tbe breakwater to 
11.275 feet In length. Tbe breakwater is 122 to 104 
feet wide at the base, HH feet wide at low water and 20 
feet wide on top, 14 feet above low water. This lireuk- 
water can only be described as one of the greatest 
extant, creating, as It does, a magnificent roadatead 
out In the ocean. To construct It 2,563,777 long tons 
of rock were used, with rocks weighing three tons 
each aud upward. 

On Invitation, Mr. Irving T. Kusli, projector of the 
Bush Terminals of Brooklyn, lias Inspected I.om \ii 
geles’ harbors with a view of suggesting how tiie.v 
can be made to anticipate the f\irtber Increase of trade 
Ui result from the oiwniiig of the Paiiiuua t’anal lie 
iwommeuda the wnatrin-tlon t»f a wharf thPctMiuurters 
of a mile long. Kneli a wharf would be 2,lNto feet 
longer than any now extont Tbe city bus now- t\\eut.>- 
two ndles of lni|iroved wiit<‘r front 


elm) The harbor is essentially the .Sao Anto)ili) 
estuary, an ami of San Francisco Buy. Tbe proJt>ct 
of 1874 resulted In the coiisl ruction of two higb-tide 
training walls at the entrance, a thlal canal ojie and 
a half miles long and 400 fi-et wide, eoiinecrlng with 
San l^andro Hay. a tldni basin with a chunpel to 
Hau Francisco Bay and three steel bridges aeross tUo 
tidal canal Next, a number of channels were caca- 
vated into Oakland and the jetty was extended ."lOO 
feet Since then oanals and waterways have lieeii 
deepened, the main channel to 30 feet and the widen 
lug prtKVsses lime heeii eontlnued iiji to !VK» fis't To- 
day the tidal canal has heeii extended to four and 
(hree ijuarter miles In length, the cliunnel around the 
tidal hosln to two and Ihret- eighth miles and lhi> chan- 
nel 111 the tidal canal to two and one (iiinilei miles 
Congress has authorized further Improveinents to the 
extent of an additional $70.5,482, and has appropriated 
$150,000 of It to 1)0 spent this year 

City Planning Congress at Duesseldorf, 
Germany, 1912. 

D T:K.8SKM)()ltK, the most heiiutltill and modern 
eltj In W'estern tiermiiny, ktiow-n ns the ‘ I’ltrk 
CKj" and the center of the Industrial ei))piie with Its 
exlriiordluary coiiimerehil and polllleni deielopmenls. 
l>iolmhly without a rival Ihroiighoiil Furope, is at 
piesfsil holding an exhlhltioii on city phiniiiiig. city 
o|N‘rafion ami city administration fiinethms 

The exhlhltioii will last from .lime 21Mh to October 
.’list, while the International Coiigiess will ho from 
the 2:hl lo the 2K|h of .Septenihei 

The (Irsl groiiii of exhlhitioiis eonslsls of geni>riil 
grouinl plans, Iriiflic systems, such ns nillwiDs, liK’al 



The Pacific aquadron aaaembled in Ban Diego harbor. 


at tbe entraure to Kalmoii Bay, and an unbroken ctian- 
nol-wny therefrom, through Salmon Bay and Ijike 
I'ulon to Ijake Washington The channel, or canal. Is 
to lower laike Washington to the level of 1-ake Uuloti. 
The coat estimate waa $3,5.55, (XX), of which Congress ap- 
propriated $2,f)00,0(X), for the locks and accessories only, 
Beattie agreeing to pay for the ebauuel work and to se- 
cure tbe government from all damakos for lowering 
Lake Washington or ralalng the level of Salmon Bay. 

Califcniia. 

Ban D0»o.— H on Dlego’a bar waa originally cut by 
a natural channel 500 feet wide and 21 feet deep at 
mean low water. In 1876 Congress appropriated 
160,000, with which a dike was thrown across the 
mouth of the San Diego Elver for the purpose of pre- 
venting lt»» depoaita from Injuring the harbor. In 
1890 Oongrem authorlaed the construction of a 7.600- 
foot Jetty on Zunlnga Shoal, at the harbor entrance, 
and the maintenance of a channel 24 feet deep. When 
thle project waa -completed, the channel first deepened 
from 36 to 28 feet, then aulMlded to 24 feet. Foil- 
tinued dredging Increaabd the maximum depth to 27 
feat. The average tide here la 4.8 feet, as against 18 
fMt in the Pacific Nor^west In 1910. Oongress au- 
thorlaed a channal 30 feet deep at the outer bttr and 
600 feet wide, ao aa to admit the Pacific squadron and 
otable the warships to coal at La Playa. This work 
adU be completed by the time of the opening of the 
Patuuna Oanal and the ^nama-Galifornla Exposition 
at Ban Diego In 1915. The harbor has an area of 
twentT-’two square inllea, ceded to the city by tbe 
BtBfe, Tbe city haa appropriated fl, 000,000 for a 
toOdam wharf ayatom. wtth wharves 1,000 feet In 
length aaiih and an addltloaal tea wall 26,000 feet long. 
tKlMfe 6N atm 1.1100 agree Whlcfa can be utlliaed for 


Ban FBANcrsro — Ban Francisco has the great ad- 
vantage that It is a practlcnlly natural harbor Tlic 
(lovernment has never had to concern Itself In Us Ik-- 
lislf, except to remove rocks, which mostly proleotiHl 
above water, where they could always Im sisai and 
avoided. This natural harimr Is forty miles long 
and from three to ten miles wide, with thlrty-slx 
sfiuare miles of anchorage area, ranging from 40 lo 
90 feet In dei)U). Us main entrance, Doulta Otuinnel, 
bus a iiormanent, nnshtftlng depth of 4S fwt, whirb 
never has aud probably never will rotulre u dredge 
It has other ehaimel entrances also, none of which 
have less tlian 30 feet of depth. The only liupcdl- 
meuU to navigation wore the rocks mentioned, marked 
with buo.Ta or lighthouses. t)f these. Blossom, Arch 
and Bbag rocks N«>8. 1 and 2 have tiecn removed to a 
depth of 30 feet, and also Noonday rock, thirty-three 
miles west of the entrance Work was stopped on 
Rincon rock at a depth of 24 feet, when the citj' took 
the base over for a wharf and Included It In the pier- 
head line. In 1910 Congress authorlWKl a depth of 40 
feet of water to replace Ceiitlsalmn rock, lu Bonita 
Channel, and 36 feet of water In the place of two 
rocks near Mall Dock. In this work $.516,928 have 
been spent and $250,000 more have been authorlaed 
It la evident that Ban Francisco barlior must remain 
the only one on the Pacific Coast, for many years, 
that can admit the largest of the world’s vessels. 

OAKijtND.^-Oaklaud commenced harbor building In 
1874, and work has been done Intermittently ever since. 
It Is now a greater barlmr than It has commerce for, 
and speculation Is rife as to what benefits will accrue 
from Its future enlargement. As It Is, 64 j)er cent of 
Its tonnage goes on ferry transfers across the bay, 
(ft overland freight cunsigued to Ban Fran- 


and evpirsM riKilllles. ol(‘\at(‘d, siihwii.), siispeiisloii and 
street nillwa.vs, aviation stations, elt.s euils’lllhliiuenl. 
bridges, (bK-ks, parks, lawns, forests and teal eslal** 
politics. 

Fiider city ors'i-allon are groniM'd ; (las w’orks, wafer 
works, electiie central slallous, sewage s} stems, street 
eteuiiing. refuse disposal, cemeteries and crematories 
I’nder the third groop, adujlnlstratlve funetloiis, are 
e.xUlblted plans and models of hospitals, resoie bomes, 
IMior bouses, lodging hou.ses, or))hnn as.vlums, homes 
for widows and the aged and Infirm, schools, eliurehes, 
mnseuiiis, art galleries, libraries, coneeil halls, etc 
II will 1)0 noticed from the foregoing items llial Ihl-s 
exhlhltioii Is plauiKsl with Hie widl-knnw n (iermaii 
thoroughness so that hardly an.v sul)j«s-t Is oinllti-d that 
U of liuporlaiiee In ctl.) {ilanniiig, city oiH-ration and 
tulmlnist ration 

The addresses and pniiers will tie read In I In- prln- 
cliMiI languagos, (iei-man, Kfiglisb, French, etc, 

Lieat. Scott Wins the Bomb Prize. 

T niQ trials for tllo $r).(HKl Michelln pil/,c fm bomb 
dropping from an aeroplane at n hclglil of 2, KKi 
feet ended at ('hilloiis on .\ugus1 lllh In an .\iiierlcan 
)lelor.\, siihUrl to eonfirmnlion h,\ the l''ieneh .lero 
Oluh The winner was Blent .‘^coH of the t'nlted 
.States Aran .Scott dropped the bombs ihreo at a 
lime. The first Ihris- fell outside the target, which 
was a ns'iiiagular space 17i) h> 40 IVid Siilistsiuently 
.Scott sueewsUsl la dropping eight piojeellles within 
the targi't. Headers ot the .Scn-Niim Amkkiian will 
doulillesH re<-all u ver> Interesting arllele Ihiil Lieut 
Soott wrote foi us ahoat a jeai ago on his method of 
drupiilug bombs. 





New York'i Doubk Deek Car 


txtenait'e ^cbume foreaU of cedar {JutUpemt prooem) 


L AS'r HprltiK llii'rt* 
New Voik H iieeii 


* liitrodticed tn the etreete of In German Eaat Africa are beins exploltM). Tbeae for* 


tlon. Tbeae 

body the rewUa.oC mm 


y Hfree< car, which Kalned eatH are said to fnmlab a wood eqaal in duality to cable aspeeiUMiitkCi Iflok 


'HttM'li'KH" cur for Iho reason tha( U was hune very 
low, and hence rtnitilred no Htep l)etwe(>n the street 
level and the tl(K»r of tho car. This result was ob- 


• the the averaao arades of the American cedara and euffl- atrifebiiriy iow wrtidit and 


When It was found Ihul the low steidess cur was a 
success. It was only loalcal for the next Iniproveuieiit 
to consist of an upper slorv placed over tho low car. 
Hy nil liiKenloiis dlsimsltloii of the various jiurts a 
double dei’K ear has ls»en evolved whleli Is only seveu- 
tei'n liiehes lilulier thou the ordinary car that runs up 
and down Uroadway At each end of the car are the 
stairways that lead to 
I lie nli|H‘r di'Ck Here 


IS hune very dent In tjuantlty to aatia^ the oeeda of the German coidlngly hilow thb bhater tb |0iln 
'll the street factories for a good many yeara to come. an extreme eaaa, Whllo in .oifdllMtty 

suit was ob- The German government bad an Investigation made to turn his back to the ditoet^ Of toOtlOB, wnbaf 
le end of the of these forests with a view to developing them and Ing has the addltloiWl adriUttage of gatowldi (fltoi IWe 

• entrance to to render the timber supply available for use. It did to be tuimed torwnrdl ao tlwt tlw i«to,oh •pwi||l| Of 

not lose an opportunity to make known this large sup- the erect poattton can awoep ftoely OXftet a wMo m- 

SM cur was ii ply of cedar wood, and a concession has recently been panee of water, A further admutiage oC UlO mw 

Iniproveijieiit granted to a company for the explolUUon of this valu- skates, which on account of their lOW widiAt «(« fjUMi 

able timber. Tlie company has constructed a cable' ily traneportable, le the iMaalMlity Of foUUnt thtda 'UIP , 

tram line at a coat of uoarly fiOO.OUO, for the purpose Into a email and mctrmnely haniy bundle, after dUbUlw 

of bringing the Inge to the mllla It is the steepest Ing the compressed air to eacape frM> the floats (Oteii- 

cable-tram Hue In the world, and la said to be a maste^ slsUng of pointed caoutchouc CyUilden and tttbbdV’ 


piece of euglDeerlng aklll. The lino la n 
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coated sall-ctotb oovere). Thagr app pnn^ up aflSln 
and. mounted for nto 
with the same rapialt^ 


sciigcrs, and tlici 
slandiiig room for i 
Ml more The sei 


Hlairway to upper deck. 


the slioil ones, 5(1 While (he long closed car will 
sent hill .'1(1 iilid the short ones hul 2.s The puy-as-jou- 
eiilei-eiii hits nsmi for 41 lo 47 seated, and the single 
diKik stepless ear hus seals for 51 
While the double dwk car Is ii decided innovation In 


New York’s new double-deck car. Only 17 Inches higher than the wdinary ear. 


eessfolly o]H>riite(l, and the cedar logs are converted 
Into lumlier and transported by rail to the port of 


At the underside of 
the ^ter-ekatee are 
attached movable Am 
which by opeoinit at 
every move, enable the 
skater to elide on with 
the utmost faeliity. An- 
other poastunty wbleh 
affords additional va- 
riety la to use alter- 
nately or aimnltaneons- 
ly with the work of the 
legs, n light paddle On- 
Inchae higher than the eedinary ear. tbe akator with 

a mobility attained by 
no water craft IDvery- 
converit'd where, even on the must frequented waters, will the 

( port of skater be able swiftly lo make bis way through the 


mlmra. From here it Is shlptied by the crowd of ships and boats. 


steamers of the Hast African Line to Hamburg— the 
prtnciiHil dlHtrllmtliig imint. 


Wster-skatlng In this new form seems to be any- 
thing but a dangerona sport. The feeling of absolute 


Willie the double dwk car Is ii decided Innovation in Maii.t governnieiit oUloers have tested the lead ihuicUh safety which Is experienced by the users of watev- 
Is eouutr.\, It has long lieeri In use In Euroric. How- made from this African cedar and have approved skates Is based In their very conatructlan : The keel 
er, the design Is dwldedly dlirerent ; In our car tho them; the Prasslan ministries of finance and of the ru nnin g iwiAnman tti the wster- eif to (and tied iu> to the 


stalrwn.VH are placed iil the side and are entirely on- 
clos(>d, NO that llie passengers need exiierlence no timid' 
lt> about ellnildtig from one di-ck to the other In 
uioiiiitliig from the lower lo the upper deck the iMts- 
seiigi-rs have to rise less Ihuii two feet more than they 
would In Ixairdliig an ordinary cur. The upiier deck of 
the ear Is roofeil lii, hill the sides are open, except for 
a protective uetlliig Iii the uluter time this will be 
replaced with solid panels and windows. The car Is 
now Is'liig lesled to determine whether it can be un- 
loaded mid loaded rapidly enough, particularly from 
the iipiier deek As the only exit and enlraiice to the 


there may he some dlfll- 
eulty from congestion 
at this tsdiit If Jr Is 
found that the car may 
Ik* readily unloaded and 


id are entirely on- Interior Imth have recommended that peiiells made latter) Inanres a very sufficient atablllty, excluding Hay 

xiierlence no timid- from Hast African «tlar should be given preferetice. risk of tumbling. In fact, uo tall or other aeotdent has 

to the other In Practically all the leading German lead jiencll factories so far occurred on any one »f the numerous trips made 

iper deck the ims- are now using some African w.wd, and the pencils made oo water-skates nor In connection with the exerdses of 

*et more than they from U are pronounced to be e<iual to those made from begHiners sren lo rough water. However, provi s io n 

The upiier deck of the American cedar. has been made even for tho remote poeslblUty of an ac- 

cident In order not to be hindered la swimming the 

Water^katiiiir ^ 

*"• feet from the wator-skstea. The only back moUon of 

A ttempts have often been made to design wane the Jixiklng lever reijulred in thle connection to effected 
means for enabling man to walk on the surface of without difficulty and with on absolute safety In any 


water, and especially during the last few yeara a num 


whatever. A safety devlos pirevents any 
involuntary deteetunent. 


East African Cedar 
for Lead Pencils 

T IIKKK III-,' about 
l\\ciil.\ lead pencil 
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Gffnun and Fpendi 
Ainh^ Riralry 


Water-skates folded up for easy transport. 


I'll SUlipl.\ of IH'IK'll 

Which liichides the northern red eislar {.funipriux vir- the pr^pMU - 
liiniatiu) and the southern red eislnr {Juntitciux bar- anything but p 
hutlenniM) . .Sultiilde woods from other soiirrvs have However, un 
been sought for a iiumlier of years, but none haw ever Prussian Prtiv 

Ikm>ii found that were so siitlsfaelory. or that up- with surprisln; 

prouched In quuutlty and ijuallty tho cedars of the mice In great i 

eastern and southeastern United States It has re- rigid water ski 

conlly lieen iimiouuced, however, that this dei>endonce lauf^huh-Werl 
on the American product Is almost at uu end, since the the drawbacks 


d the Berlin papers 
stated that Germany 
now bad as many as 27 
balloon abeds for air- 
ships, led the Parts 
dally Lc Matin to re- 
sume the question of 
relative strength of 
these rival countries. 
Gennaiiy Is laying great 
strcMs on the airship 
questlmi and appears to 
prefer the uirghlp as be- 
ing best suited to the 
national character. The 
27 airship hangars ap- 
{tear to He mostly on 
the frontiers of tb« 

. country, beaded by the 
great Frledrlduiialen 
hangar which takes two 

naport. Glidlag on tlw water may be aasisted by a ti gfcs aaddlA Keppellna, then come 

Hamburg, Frankfort, 

. , Meta, aud others. Mow 

f "waier-skafcH" huVe beeu Invented for the pur- hangsni are vhtotwd at WlUwUiwbafsn tor largp toariUo 

However, all these designs showed the drawback almbllta wagtog eutHe yards, H la difficiilt to 

HscNHlng H weight much too high, their dimeiMioos say Just bow nutoy mUttery airships Oermshy ww- 

Uh> great and transport too inconvenient and dlffl- senses, tor these afe often transfatmed and their Vm i l 

Tver land to allow any pleasurable sport In fact, ohangsd, bUt ibpto are pr^i^ly net note thnn ton or 

irospocta of this fascinating water pastime were a doaes fit tor ttmi; Ftmnee has nearly the same mw: 

ling but promising. ber at ja r e s sn t, *nd Ibore will stMn he three nww 


of piwHPHslng H weight much too high, their dimensioos 
\',ere too great and transport too Inconvenient and dlffl- 
ciill over land to allow any pleasurable sport In fact, 
the prospects of this fascinating water pastime were 
anything but promising. 


However, on the I,ake of Oross-WueterwltB, in the ships flitlalMd,> fg ^ the hangars, there are 8 n« thn 

Prussian Province of Saxony, water vkaten movhtg oast toontler an^l many lOtbmt la the Paris rugflini (w 

with surprising aglHty have now made their appear- elaeWhem wbbffi tnake about S» to all. Tbe pogltlm of 

mice 111 great mimbera. They use a nov« typo of non- the two ooliatMtel la nhout wi»ys l gs to thn waim dt 

rigid water skate coustcucted by the Hentsefae Wasser-' alndtlpswnd Gonaany to meadfag liMnattBin 

iHuf^hub-Werke. which may be said to eUmlnate all u. fhi y -df into tl m - and to net ttm T*t .rit fn ii r n i iiiis ' P rt 
the drawbacks so tor Inbsreat la this mode of locomo- the bl fliven to rnitnfiliiiKu ^ 







'll iir^«rM»>lN<lBa 

aiwitMir expetlawitar xtaftv to ImUO- 
’ wW ttw aotta, th« wtwOliv of tiM wliO ««i«rall)' loolu 
HMb 4 finlot task to 1dm; and ro I t m wlUtR tb« wire to 
be wmwd la maaH and handreda of feet are to be 
kanrnimd tbat tbe waltee waa mtereeted 
to ^ maiclmr of a laiwi oaooe deaerator whleh bad to 
be AlddMil id a wry abort tbne. The secondary was 
to «ott|lat of KVWO feot of Na 40 onameled wire. How 
to wt^ tbo wire in a abort ttae wttboat breakioc It or 
baTlnfC aay tape in tbe I^dltif Wba the problem. 

Tba idtS^ meebanlam of an dd model Bdlaon 


pfaottodmpb ima bronsbt into noe, and made to guide 
tbe i#lxe and at tbe aame time to keep It taut This 
waa dmie in the following manner! A tension waa 
foateafd to toe bridge toat carries the needle. The 



Wlr»>wltider made oat of a phoMcraph. 


maeblne wae placed ao that the tenaton waa about three 
inebaa from ttae core, which had been put between 
centera as oiiown In the accompanying flgure. The 
opeed of toe machine waa then alowed down ao that 
tbe core tould be turned about aeren timefi while the 
tenatoD moved to the rtdlt a dlatance of one fiftieth 
of an Inch, L e., while ttae record cylinder made one 
revolution. In tbla way the wire was wound on the 
core, which waa three Inchea In diameter, In one after- 
noon, A magnifying glaaa waa naed aa shown In the 
figure to aaalat In watching for uaf Idnka In tbe wire. 

It waa anrprlalnf to find how well the work could 
be acoompUshed when one person turned ttae core and 
another regulated the apeed of tbe machine and watched 
for any trouble In ttae winding. With this arrangement, 
as warn as anything went wrong, the one turning the 
core would Immediately atop, and the other iMnon would 
drop a little paraffin on the wire on the core to itrevent 
It from becoming loose. A part of tbe wire could then 
be uuwound and the trouble fixed with no fear that 
the raet of the winding would be loosened. It waa alao 
found oeceaaary to have the dlatance between ttae core 
and wire reel aa abort as possible. The aborter tbla 
distanae tbe less danger there la of tbe wlre’a break- 
ing. This last applies especially to the winding of the 
finer wires. Two other factors are to be taken Into 
coDstderatlon. Tbsae are that tbe reel must tom very 
smoothly and easily, and that the winding must be 
done evenly and not by Jerks. 


A Simide Microphone nnd Reprodueer 

By C. C KipUngsr 

H erewith llluatmted la a almple microphone and 
also a rather unnanal application of this Interest- 
ing instrument It coraprlses two abort lengths of 
K-lnch eloctrtc light carbon. These are Inserted In 
oacb end of a bit of %'liich rubber tubing. 

The enda of Uie curlKui roda within the tulw should 
In* about VI Inch njmri This aiwoe la hNiaely filled with 
granular carbon free from dust, obtained by cruohing 
nre-llght carbons In n mortar. The grunples shonld 
not be more than one thirty-second Inch in diameter 
Tbe preasoro on the itartlclea may be varied by shift- 
ing (me of tbe rods. 

Copper wires are twiated tightly about each rod to 


fha imknpiiMH r k putow iii ue. 


servs As eeoaectoto. If the cferi>ons ore ooppei^plated 
toe shbntfi b<a «o<Mrirea to toe platliig. 

htatouiaart fa ContMotofi la aeries with A tele- 
uWd g |Mtt«ry of a half doaen cells. 
«» towpeiriy fitljwited, a very 
'«f m tmtoova win CRWae a corre- 



wondlsg movement of the carbon granules, and the re- 
alstanee offered to the currmit wlU change. This causes 
a sound in too receiver. A cigar box provides a good 
aoumUnf board for the apparatus. 

With a slight modification, this device becomea a first- 
class reprodooer for a gramaphone. Tha sound waves 
engraved on toe record may produce electrical vibra- 
tions, which In turn, are reconverted by the telepboue 
receiver into sound waves In air. A loud-speaking 
receiver will make these audible to a large andieuce. 

A small slit Is cut In toe (outer of one aide of ttae 
rubber connector. A short piece of three atxteentbs 
Inch brass tubing is flattened for a part of Its length 
by hammering, and the flattened end passed through 
the silt BO that it Just clean toe opposite aide of the 
cavity. Tbe flat aurfacea of ttae tube should be parallel 
to the ends of the carbons. A small cork and needle 
are attached to ttae other end of the tube, aa shown 
in toe aketoh. 

The photograph shows the apparatus In working 
order. It la supported by a stand, a heavy wire, and 
a oouaterbalance of some sort Ttae connecting wires 
ahould be very flludblA so as to offer Uttle restatance 
to tbe motion of the microphone The sound waves 
inscribed on the record are transmitted to tbe carbon 
granules by the needle and brass tube. Tbe receiver 



Dstolls of the reproducer. 


may be at a dlatance from toe reproducing microphone. 

Very interesting results are obtained by changing 
toe angle of the needle with reference to the disk, so 
tbat the record may be run In toe oppoedte direction 
The vibrations are reversed la order, os are tbe vocal 
Inflections, producing in many Instances extremely 
ludicrous effects. 

Etching Ghus With Hydrofluoric Acid 

By Nerown Barden 

I T Is sonietluiea desired to etch a small design In a 
piece of glass or a laltel on a bottle. To do this on 
araall tilecea of glaaa, not larger tban twelve Inches 
square, does not require a great deal of expensive ma- 
terial if done In the following manner: Tbe glass 
piece to be etched la first covered with a thin layer of 
jtaraffiu wax or tieeawux. Tbe design to l*e etclied In 
drawn ou a piece of glaaed pai>er with a soft pencil. 
The drawing la now placed against the wax coating 
and Is rulilied all over the back with some blunt in- 
atrument. On removing tbe drawing, the design will 
lie clearly seen on toe wax surface. Tbe design Is 
now cut In toe wax, L e., wherever tbe gJaHs is to l>e 
etched, It la cut free from wax Now. as t<» the etcli- 
Ing, tola con be done in two waya. Tbe first method 
to Ik* descrllied is very convenient for etching small 
designs aiul graduation raarltN, as on toermometera and 
siKiclal graduates. A tuft of cotton Is fastened to tbe 
end of a piece of copper wire. With tols, li>drofluorlc 
acid la swabbed over the design until It la etched tbe 
proiwr depth. The operation must l*e carried out In 
a well-ventUated place or In a slight draft. The fumes 
of toe acid should never bo br(»atoed, and toe add 
Itself produces severe burns If It touches the skin 
ConuueroUl hydipfluorlc acid la obUlned in paraffin- 
lined bottles, and must be kept In toeae containera 
or In gutto-perdha flasks. For tlie larger pl(sces of 
glass to be atebed, It wUl be fonud best to do them 
in tbe following manner: Finely cruabod calcium 
fluoride or fioorspar is sprinkled, over toe lN)ttoni of a 
shallow lead trky. A tdod tray can be easily made 
from sheet iMd by beuding the (Hlges u|) to form Uio 
' tray sidao. Over the finorspar la pour(*d concentralMl 
sulphuric odd. The spar dooH not have to be entirely 
covered by tbe Acid. After the (Uwlgu has l)een pre- 
IMred the gloss plate is laid, face down, on the load 
tray. It is best to have both sld(‘8 of the plats cov- 
ered wttih toe wax when tbe etohing la done, lu the 
folhwrtog manner; To etch the glaaa, apply gentle 
hept to the pan. Tkla may l)e done with a aplrit lamp 
or the Bhihiett flame. This operatloa aliould be car- 
ried opt. In thei-ttpen or under a hood In connection 
wlBi a chlmncg or an exhaust fan. The etching In 
tola loot .ehse Is done by the hydrofluoric arid vapors 
that arias(,Xr(>m the heaM fluorniNir and sulphuric arid. 
The (MW great oauttou In etching glass is not to Inhale 
oniy of tile arid fumes and never let toe least bit of tbe 
arid oeme in (iahtaet with tbo skin. 


A Home-made Hyirrometer 

By C. S. Meeker 

T he accompanying engraving llluHtnileH a home- 
made hygrometer constructed by the writer more 
than thirty years ago The Instrnment workeil well 
for twenty-five years when it was ueeldentally broken 
The Instrument (^msists of a baseboard u|K)u which 
la monntcid a pointer cut from slnxst metal The iwlnter 
Is ten inchea long and Is provided with a lateral arm 



Hygromater with wooden expanaion member. 

at the idvot end one Inch In length. The end of the 
IHiliiter passes over a scale at the bottom of the base- 
board. graduated In tenths of Inches. The short arm 
of the pointer is fastened to a piece of clear soft pine, 
% Inch square, cut with the grain running crosswise 
The lower end of this pine stick Is fastened to a stud 
whlph pusses through a slot In the baseboard ond Is 
adjustable therein to bring the pointer to the zero mark 
on the scale. The pine stick was dried In n kiln and 
after lielug taken out was allowed to cool, when it was 
set at such an adjustment as to bring the jHilntcr to 
zero on tbe scale. An expansion of one 0 01 inch In 
the wood would cause the (loliiter to move 0.1 Inch. 
The Instrument was placed In a shed whert* neither 
rain nor sun could reach It. On several uccnMloiis the 
tK>lnter stood at zero and at one time II reached us 
high as two and two-lenth Inches, showing, therefore, 
an actual variation In the length of the stick of over a 
fifth of HU Inch l>etween the dry aud damp weather 
Tlie device was not made ns a hjgromottM-, but was con- 
structed primarily with a view to ascertaining the ex- 
iwnslon and eonlractioii of timber. 



may be started and It will take care of itself to com- 
pletion, thus enabling one to filter the various precipi- 
tated reagents, etc., while conducting a session or en- 
joying a meah 




Inventions New and Interesting 

Simple Patent Law ; Patent Office News ; Notes on Trademarks 


Self-starter Device for Automobile 
Ensrines 

Uy Theodore M R. von Kdler 

T JIK (liflicultv (if Hlurtiw ft powerful 
iiiitditiohilc I'atrine oil a '-old day by 
iiii'iiiiii ol an ordinary hand crank has been 
bronirhf, home with nonsiderabic force to 
those owners or drivers of high-pnworod 
cars will) oiieraUid their cars before the 
arrival of the vanous systems of self- 
si, art ers winch now are on llto market. 
And even now, despite (.he jiresence of 
several systems ol starliilB devices, the 
(lilTicnIlv IS bv iio means fully solved, for 
even the mnsi perfe-t iffriitinn, piston pros- 
siirc or elect nc device made, will balk 
oceasiomdly Anv invention, therefore, 
which promises to do away with at leasl, 
some of the troublesome difficulties en- 
eounlorivd, deserves earoful investigation. 

UiiToring railically from every other 
motor starting device so far brought on 
the market, the Air Starti'r contains fea- 
tures which never before have lieon brought 
to a praotieal test, hut whlcJi appear so 
logically eorreet (hat one cannot refuse 
them du(' consideration. The device, 
which IS maniilftcturud by a Detroit com- 
pany. recently was exhibited in New York 
city streets, attached to a sixty horse- 
power, four-cvlindur touring car. In 
several hundred demonstrations the a|)- 
paratiis worked without a hitch. 


The device consists of a small two- 
pyhnder opposed air compressor, a com- 
pressed air tank and the air crank. This 
last named part ol the invention is the 
most radical dep.arturo from ai-ceptcd de- 
signs of ciinipressed air starters. Instead 
of forcing conijiressed air or exhaust gas 
into the tops of the cylinders themselves, 
and forcing the pistons down by (Ins 
means, the air crank simply refil.aces the 
human arm on the crauJv handle and turns 
the crank bv means of a mechamcal arm. 
How tills IS acciimplistied is clearly visible 
in the accompanying diagram 

The air oraiik consisls of a semi-eirciilar 
evbnder in which a pislon is free lo move 
in an arc of about Ilk) degrees. The piston 
IS firmly attached to the erarikshaft by 
means of a iTanking arm filled with a 
rachet, (levies When compressed air from 
the tank is admilled into the eylimler — 
wliiflli IS aeeomplialuMl bv simply pressing 
a button on the fool board —(he piston is 
pushod around with great spisvd and power 
until the cranking arm liils the bumper, 
wlueb movement is equal to turning the 
engine over two or three eompressions As 
soon as the hiimfier is touched the rachet 
device is disengaged and the long helienl 
spring returns the cranking arm and piston 
to theiruriginal positions. In ooeti of a bsck 
fire before the arm has reached the end 
of its turn, the ratchet is also diseiigogod 


I liy contact with a tripping pin aoting im 
lull automatic release, and the orank arm 
returns to its nornml position. 

In addition to cranking the motor the 
compressed air tank is arranged ho as to 


accomplish other work aruimd tho car. 
A hose valve on the dash, and a length 
of flexible lioso with a tiro gage for flUing 
the tires, dusting tho ear, etc., are pro- 
vided. An air signal can bo connoctod, 
powerful emergency air brakes attached, 
constant pressure supplied for the gasoline 
tank, etc. By simply press- 
ing a foot button when tho 
oar is running, tho driver 
can connect the compressor 
at will It is claimed that 
operating the compressor 
for aliout five minutes two 
or IhriHi times a week is 
suffloiont to maintom a 
pressure of 2S0 pounds in 
tho storage tank. An air 
gage on the dash indioatos 
tho pressure. 

A Tractor Steering 
Device 

growing use of trao- 
* tors and the scarcity of 
reliable trained help has 
led to the invention of a| 
substantial deviee that 
automatically guides a trac- 
tor in (ilowing or in break- 
ing and does it even better 
than the average man can do it. At the 
same lime it makes it {Kissible for one man 
to openile both engine and plows. The 
tractionocr eaii give the proper attention 
to the motor of his tractor while traveling 
forward or in supenntendinK the work of 


his plows, as the oooasioa requirfs, and the 
tractor equipped with such a guide turns 
straight furrows of equal width. 

The guide is made of high oarbon ehan- 
net steel securely braced and bolted to- 


gether The principal factors are two 
Ji-moh X 5>^-inoh X 4-inoh channel steel 
beams, 1.1 and 14 feet long, respectively, 
bolted to each other by brace of the 
same sixe material, so as to form a triangu- 
lar frame 

At the front end of this triangular frame 
is a single wheel and a long steel shoe The 
wheel runs in the previously turned furrow 
— hugging the "landside” — and by the 
leverage it exerts on the axle, keeps the 
front wheels in line. The distance- from 
the tractor to the furrow is easily regulated 
by a simple adjustment of two arms on the 
angular frame 

The shoe at the front end of the frame 
affords protection against any accident to 
the guide should the wheel drop in a bole or 
strike an obstruction. It also keeps the 
device free from weeds and other trash. If 
the guide should strike a hummock, there 
is no chance of it doubling up, because the 
shiK* will assume the burden and hold it 
until tile wheel once more has smooth fool,- 
mg. The R’ont wheels are held Arm, that 
is, kept from see-sawing. 

This device does not interfere with the 
backing of the engine, and in turning, it de- 
scribes a circle only four feet greater in 
radius than the front wheels. In attaching 
the guide to the engine, the steering chains 
are detached from the front axle and con- 
nected up with the cables on the steering 
device, which, in turn, are held in align- 
ment by two cable guides. The guide 
wheel may be offset any desired distance, 
the amount depending upon the number of 


When the end of the field is reaebed the 
turning is done in the usual way by the 
steering wheel of the tmotor. 

Fluff Cock With Remowtlilu Stem 

A PLUG oook or fauoet is mueb more 
■^desirable than e oompreasioB oook or 
screw faucet because it is cheaper to pro- 
duce and ie quick acting; for a quarter 
turn or lees of the lever of the plug oook 
will wholly shut off the flow, or open it to 
fuU flow, whereas with a oompreasion 
oock, several turns ore neceaeary. How- 
ever, the objection to a plug oook is that 
they are not durable and ore apt to leak. 
Furthermore, the repair oi a plug eoek 
is rather expensive. Trouble usually mani- 
fests itself in wear of the edges of the 
ports and the only way of repairing the 
damage is to replace the worn off plug 
with a new one. In order to reduce this 
item of expense and provide a reedy means 
of repairing a worn off plug cock on in^ 
ventor has remmily designed a nook hav- 
ing a removable slocvc on the plug. When 
the ports through this sleeve become 
bodly worn it is a simple matter to remove 
the plug from tho cock and replace the 
worn slouvu with a new one. The details 
of the invention are shown in the ao- 
oomponying out. A key on the body of 
the plug fits a keyway in the sleeve and 
iusurea proper register of the ports in the 
sleeve with those in the plug. The plug 
is held in place on the oock by means of 



a nut bearing against a split-ring washer, 
not shown in our engraving. 

An Improved Ship Conetniction 

O N June 11th, 1912, there was issued a 
patent, No. 1,029,546, to Joseph Wil- 
liam Isberwood of Middlesbrough, Eng- 
land, which, it IS claimed, will revolution- 
ise the building of vessels. The invention 
relates largely to the framework of tiie ves- 
sel and seeks to so distribute tbe metiU of 
the framework of a ship as to cause the 
skin and deck plating of the ship to form 
an essential part of the braeing structure, 
making this said plating do work or resist 
strains whioh ordinarily would be resisted 
by the framework only. 

From tills, it is assortod that ooneidering 
ships of equal strength and seaworthiness, 
'St say three hundred feet long, it Is found 
ther ciui be built with about five hun- 
dred tons less metal than under the ordi- 
nu-y oonstruction, effecting a saving in cost 
of say thirty thousand dollars. The par- 
ticular method of construction eoneists in 
making the ^transverse fmmes and beanie a 
idurality of times stronger and spaeing them 
a plurality of times farther apart iheit has 
heretofore been customary in the fs- we type 
of veesel, end also in making said ftanm 
and beams of a less total weight in metol 
than has heretofore lieen oustomary. The 
particular feature upon which patontahtt- 
ity rests seems to consist in tbe dlecovery 
that the complex twisting, raoking eiid 
brea^ag stiaine to which a ship is sole- 
jeoted in a seaway, and wbieb defy cetoallt- 


pluws Olid the size of the bottoms used. 



The steering wheel eg the tractor Is la front of 
•the frame end rune In a previottsly tamed farrow. 



The positiun of the eir starter 
supported on the springs in front. 



Diagram of installation of air starter device, ehowlng eonnae- 
tions between eir crank at the right end eir teak pueh button. 
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lyiiiilr ««m(ition and aavinc ot m«tal. 

AUhongfa it luw only been, eay, about 
ttumn yean or a Uttle over alnoe the flnt 
tbMtl mat to eea under thie lyetom, yet 
fcHdwy It ie daimed there have been bnllt or 
ate now buUding over two hundred large 
veewda liitoe the method, aggregatinc in 
ooet upward of ^ty milUone of dollars. 
Ah» tint a very large number of vessels 
has been built or are now being built in 
tin United States under this system and 
that only reoently the navy has had oom- 
pleted two odlieta oonatruoted aooording 
to this invention. 

llw IMtonnaric u a BrainaM AMct 

By W. B. Woodward 

Ocr),<,km>U,li],MnuSO,. 

rfT^BE wrvrage butinw man Aat only the 
L * Mipwst notion of Ae value a trade- 
marh. He does not rsofiee that it it very 
often the oonnecli?vy link between the pro- 
dueer and the uUimale eoneumer; that tl to 
a eymbol of yood will, a tanyible aseel wUh 
a determinable money value; that xl mutt 
be ehoeen and applied not in a haphatard 
tray but with a due regard for lU peyehologv- 
eal eSeet upon publxc. Nor does he 
realite the importance of complying with 
the etatutory regutremenia which secure to 
h*m a property right ta a trade-mark covt- 
parabie vrith the property right that an 
inventor aeguires by taking out a patent. 

The following is iha seventh of a serxts 
artielet, written by a man who te at once 
a trade-mark, an advertieing, and a busp- 
neae expert, a man who has a first hand 
knowledge of the value of trade-marks and 
of the eorreet methods of trade-mark exploxta- 
(ton. The series, which will be eventually 
published in book form, will include dts- 
eussions, written in busirxess English, of 
the Federal trade-mark law, analyses of the 
requirements for regxslration, the elements of 
a good trade-mark, and trade-mark pro- 
tection. — ^Boitob.] 

The EloBMBta of a Good Trade Mark— VIL 

(CbnMnora/nim race I«. Augusl VIh, I»H ) 

The reader who has perused the pre- 
ceding articles devoted to a dlscussiuii of 
what a trade-mark cannot be, boKlns tu 
wonder, perhaps, what iwrt of the lan- 
guage Is left unrestricted. If is true that 
the number of restrictions Imposed by the 
law and the courts Is considerable, but 
the language Is virtually Inexhaustible, 
with Its intlulte possible combination of 
letters and words. And to these iHisslblll- 
tles of construction must be ndde<l the 
limitless varieties of designs and symbols 
which are registrable and valid under the 
law. 

A trade-mark may be : 

A coined word, like (’alow, Coca-Cola, 
Omo, Jap-a-Lac, Crisco, Pebeco, Celluloid, 
Phim (a trade-mark for suspenders; also 
for a toilet preparation) , Sapolio, Cravon- 
ette, Jtitt-O, Kodak, Vneeda, Pro-phy-pact- 
tic. Crest, and Quiwo; a symlxil (like the 
Baker chocolate girl), the Prudential in- 
surance (lomiwny’s trade-mark (which 
consists of a picture of the Bock of 
Gibraltar), the Merrimack duckling, the 
apear of Spearmint chewing gum, tho 
Puritan painter (used on Bay State brick 
and cement coating), the Ford automobile 
mark (consisting of a winged pyramid), 
or the representation of u mask or dom- 
ino (need on packages of Crystal Domino 
sugar), or the painter boy of the National 
Lrad Company; a combination of word 
or words and a symbol (like Thomas A. 
Bdlaon’s portrait and slfnatnr^ used in 
conneotton with phonograph), a picture of 
a black cat and the words ‘*Black Cat'* 
used as a hosiery trade-mark) , the trade- 
mark of the Vacuum OM Company (con- 
stating of a picture «f a gargoyle, in con- 
neotloa with the word '‘Gargoyle*’), or a 
ratweamtatlon of a swan, accompanied by 
the word "Bwan" (used on fountain 
pens) ; a portrait (like Mennen’s Talcum 
Poirdar mark, which la a picture of Gtor- 
hgrd Heanein), or the portrait of Bobert 
Suras fused on cigars) ; a wenrd, or words 
used tn a fhnclfa], non-dee«riptive aehse 
<lik» 'lOst's'Paw,*' a trade-mark for rob- 


ber hedU), “Bachelor's ITrlend'’ (a sug- 
gestive trade-mark for hosiery), the word 
"Ribbon’’ (a mark for a tooth-paste), 
“Bepubllo’’ (used on automobile tires), 
“Velvet” (a trade-mark for smoking to- 
bacco), “Onyx" (tho trade-mark of a well- 
known brand of hosiery), “Ivory” (which 
stands for a famous brand of soap), “Dia- 
mond” (a name for tires), “Arrow” (used 
on collars), “Blue Jay” (a trade-mark 
for a corn plaster), “Big Ben” (used on 
alarm clocks), “Lifebuoy” (the name of 
a soap), or "Occident” (the name of a 
flour) ; an historical or a mytluilogtcul 
character like Juno, King William, 
Stonewall Jackson, Cupid, Venus (a lead- 
pencil trade-mark), Samson (applied sug- 
gestively to a brand of rot>e), or Apollo 
(tbe name of a piano-player) ; Initials or 
arbitrary uumbers (like the “G. K.” trade- 
mark of the General Electric Company), 
the number “4711” (applied to perfumery 
and toilet articles), “fll" (a floor var- 
nish), “O. K.” (the name of a clip to bold 
papers together), “B. V. D.” (the trade- 
mark of a well-known line of under- 
wear), or the big “H” toclosed In a dla- 
moiid-sliaped design (used os a trade- 
mark on Heiaey’a glassware) ; the busi- 
ness name, of person. Arm or corporation 
when written, printed, impressed, or wov- 
en In a distinctive manner, or In assocla- 
tiun with a jtortralt, or In an autographic 
form, as, for example, tbe name “Gil- 
lette,” Inclosed lu a diamond and crossed 
by an arrow. 

Marks that may be technically defective 
are registrable under the ten years' clause 
If they have been In exclusive use by tbe 
applicant for ten years preceding 190t> 
Tbe word "Faultless." registered by E 
Hosenfeld & Co., of Baltimore, as a trade- 
mark for garments, belongs to this class. 
"Fttultless" Is, of course, descriptive, but 
it Is nevertheless registrable under the ten 
years' clause. Another mark of the same 
kind consists of the word "Coward” — 
trade-mark for shoes. CViward is the pro- 
prietor, and under the act of 1905 his 
name has no eligibilit} as a trade-mark 
unless It la written or printed In a dis- 
tinctive manner. But his name has been 
used as a trade-mark since 1W18, and. con- 
sequently, falls within the prorlsioiis of 
the ten years' clsuse. 

It Is easy enough to devlae u trade- 
mark that will comply with tho letter and 
the spirit of the law. But a trade-mark 
should lie something more than morelj 
registrable and protectable. Think of the 
immense advertising and selling effort 
that must be brought to bear to overcome 
the inertia of a meaningless or unsuitable 
trade-mark. 

A pru]iosed tnide-uuirk sbottld nut be 
adopted until every one of tho following 
questions can be ausworod affirmatively 
In regard to It; 

1. Is It easy to sjieukV 

2. Is It easy to rememberV 

8. Is It easy to siiell'/ 

4. Is it aliuple lu design? 

5. Is it attractive In sound and appear- 
ance? 

6. la It Huggeative of the good qualitlea 
of the merchandise? 

7. Is It different from other trade- 
marks of tbe same class? 

8. Can It be affixed to tbe goods with 
which it la to lie used? 

0. Is it reglslrable and protectable? 

OomlHiteut trade-mark experts never 
submit a proisised trade-mark until It has 
passed this rigorous examination success- 
fully. Few trade-marks in commercial 
use can stand these tests because most 
marks have been designed without any 
clear perstiecdve of the part they were 
to play In busluess. 

As a matter of intenat and InstrucUoa, 
let us take several weU-kuown trade- 
marks, at random, and put them through 
the list bf test queettone. 

Opening a current magaslae, the first 
trade-mark we see is "Postam,” the name 
of a substitute tor eoSee. PoetUm le easy 
to say and remember and spell. It is sim- 
ple, hut not imrtleularly attractive In 
sound. It has no auggeetlTeness, except 
the arttOoiAl lUggeatlve&eaB ot tamtlUr- 


Ity. It is distinctive, regUtrable and Is 
virtually Infrlngemerit-proot If tbe fig- 
ure 100 should be sot dowu as denoting 
a perfect trade-mark, then Postnm should 
be graded at about 80. It wholly lacks 
suggestlveness, and It Is neither attractive 
nor displeasing. 

The next mark that attracts our atten- 
tion lu this magazine is “Slwelclo," a 
Coined word, applied to a fliishliig device 
used lu connection with bathroom toilets. 
Hlwolclo Is not easy to pronounce; it Is 
not euphoiiiouN; It Is not easy to remem- 
ber or to spell. It Is the reverse of at- 
tractive In sound, and it carries no sug- 
gestlveuess. It Is registrable and pro- 
tectable. 

The next trade-mark Is "O. K.,” applied 
to paper fasteners. This murk possesses 
every good feattire. It Is suggestive In 
the sense that “O. K.” moans. In ordinary 
H|)«ech, “all right,” “satisfactory,” “good,” 
These fasteners are used in offices. The 
syuilsil “O. K." has a distinct meaning in 
commercial language. We are of the «ipln- 
lon that “O. K.” used as u trade-mark for 
oflloe supplies, should lie graded Ilk). 

"Cat's Paw,” a trade-mark for rubber 
heels. Is the next. It Is an example of a 
word that Is simgestlvo In the wrong way. 
"Cut’s Paw” suggests the soft quiet tread 
of a cal— and of rubber heels At first 
glance it would seem that "Cat’s Paw" is 
an Ideal name. But those who sell rub- 
lK>r heels say that tbe noiseless tread (or 
“sneaky walk” ns one shoemaker stalwl 
it) Is the greatest of all drawliucks to the 
sale of rublier heels In short, the name 
Is HUggrative, but suggests a defect. 

Next we come to “llalloc,'' which is the 
trade-mark of a collar retainer. The 
word la obviously tho word "Collar” 
spelled liaekward. It Is not euphonious 
or attractive, or distinctive In any wo^ 
This mark Is an example of u large class 
of trade-marks wliicb bear iiisin them tbe 
evidences of only one purpose — and that 
Is, to produce something which will not 
be rejecteil by tbe Patent Office, 

“Crex” Is an excellent trade-mark. It 
Is ail adaptation of the word “Carex," 
the iMitunical name of u Hedg<>-llke grass 
wlilch may tie woven Into a falirtc. Droii 
ping tbe “a” we have "Crex.” This name 
sticks ill the memory; It Is easy to sfiell, 
easy to say. uud Is quite distinctive. It 
lucks inberent suggestlveness, but It Is 
the kind of w'ord that may be rcadll.v 
iMipnlaiized b.v advert Islng 

There is n toilet iirepiirntion widely od- 
vertlseil and sold under the name “Hem- 
pre Gloviiie," meunlng "always young ” 
This trade-mark must Ik> a tremendous 
draw'back to the success of the artiiie 
with which It is UHsoclated. It cannot 
be pronounced properly except by those 
who have taken lessons; and It is difficult 
to rememlier. To an Engllsh-siieaklng 
IKirson It Conveys no suggestion Foreign 
vvonls should be avoided In devising 
trade-marks. People do not like to ask 
for tilings by names which they cannot 
pronounce. 

The trade-mark afilxed tu tbe linens 
sold by McCutcheoii, of New York, a store 
famous for the quality of Its fabrics, con- 
sists of tho picture of an old-fashloiusl 
spinning wheel, without wording. This 
Is a very good trade-mark. It brings nii 
a mental picture of the slowly-wrought 
hand-woven linens of our grandmothers’ 
time, fabrics that looked good and wore 
well. 

There are trade-marks so admirably 
adapted to their purpose that they seem 
to be the work of a genius. “IJneedu” - 
applied to crackers tn a sealed package, 
is such a trade-mark. “Rainbow,” a 
trade-mark for dyes la another happy in- 
H[ilratlnii. This name makes one think 
of tbe flue colors and delicate tones of ii 
rainbow. It stimulates tbe idea that 
these dyes emulate a rainbow In beaut.v 
“Kkldoo”~a trade-mark used in connec- 
tion with a small gasoline engine for 
launches— la another trade-mark that 
toiichea the top notch of merit. It sug- 
gests agility and lightness, and tbe ability 
to get In motion and scurry away. 

(To be oonMnwoti.) 
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Notes for Inventors 

Shortening a Moving Picture Flim. — 

Patent No. 1,032,172 to KrncsUi Zollinger 
of Turin, Italy, diselosos an unprovement 
in producing and projciiling moving pic- 
tures wherein ho deforms Uie picture on 
the film by reducing one of its dimensions 
to a fraction thereof and then projects tho 
deformed picture throiigli ti deformor to 
reconstruct tho projection to its normal 
proportions. Thus he can shorten up the 
pioture m producing it and when ho comes 
to project the picture on the sen'on he onn 
lengthen it by suitable means to bnng it 
book into condition to properly represent 
tho subject ho seeks to produce 

A Man Who Throws Ball to Himself.— 
Fred H Wood of Elgin, N D., has pat- 
ented No. 1,(XK),558, a ball returnmg device 
which includes a curved tubular casing 
into the lower end of which a ball may he 
thrown, the upper end of tho casing being 
returned slightly and a deflector plate being 
adjustably disjioiied with roferenoe to the 
upper discharge end of the chute so its posi- 
tion oan be varied in order to regulate the 
angle at which the ball is projected from 
the disohargo ujiiening. 

A Domestic Dough Knoader.— Tn our 
issue of July 13th we published a brief note 
to the effect that somebody ought to invent 
a domestic dough kneader. A subscrihor 
informs us tliat such an apjiorat.iis is 
already on the market. It consists of a 
twenty-quart pail having a beanng for a 
crank mounlcil on its top ami a depending 
mixer attached to the crank. This mixer 
IS a pointed Auger, curved about one half 
of an arch, its lower end being about one 
half an inch from the bottom of the pail. 
We are assured that such kneoders nan be 
obtained in almost any hardware dealer’s 
store. 

A Home-made Fly Cstcher. — In one of 
our markets the small wholesaloni have 
pnivideil home-made fly cafe her* on a largo 
seale. On a base board is mounted a length 
of fly screen-win' soeiired at its ('uds and 
sides to the board and elevated at the mid- 
dle so the bait, usuall.v flsh heads, can he 
placed below the elevated portion At one 
end the base wire inclines upwardly form- 
ing an ontranee platform and a cover wire 
overlies (he base oni', and forms with it. a 
chamber in which tho trapped flics' aceumu- 
late. The trap is simplo and yet offenlive 
and attracts considerable atlenlion in view 
of the campaign against the fly nuisance. 

Brick Laying by Machine.- In a recent 
patent there is firovided a maehino for 
building up walls fnira suporiiosed courses 
of bnok with the iiitorposition of mortar or 
cement between the bnoks of liu> courses os 
well as between the eoiirses Th<> muohinc 
has a rotatable brick earner u|>on which the 
hrieks are automaticall.v griiijjcil during a 
jHirtion of tho revolution of llu' i>arrier and 
from which the hrieks are released when the 
earner has conveyed tho bnek to its final 
position. The paUuit, No 1,033,9.54, has 
been granted to Max Oeorge Shindler and 
Linus Paul Shindlor of Hamburg, Germany. 

Reducing the Noise on Street Curves.- — 
Reoentl.v in Washington city a lady 
cured a judgment against a stnsil. railroad 
company for damage to her dress hj tho 
heavy oil used to lubricate a track curve to 
reduce wear and eliminate the seream-like 
noise when a oar rounded the curve. As a 
result, the company stopped oiling the 
curve and the noise at times is almost in- 
tolerable Some means, jxvssibl.v meehani- 
col, may l>e devised 1,0 overaonie the fric- 
tion between the wheel flange and curved 
rail and thus dispose of the noise nuisance 
and also avoid the excessive wear of wheel 
and rail. 

A Mechanical Bow for .Stringed Instru- 
ments. — A patent, No l,();i4,2t)3, has been 
granted to .losepli von I’eiclil of Vienna, 
Austria, for a mechanieal bowing deviw in 
which tihcrc' is a movable earner providwi 
with rollers and a bow band traverses tho 
tho rollers and foniis, with the earner, a 
complete bow Pedals are arranged for 
shifting the Ikiw transversely of the strings 
as well as for contnilling the presaure of the 
bow band upon the stnngs in order to se- 
cure the desired results. 
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RECENTLY PATENTED INVENTIONS 

Tliesp (-otumo* mrr opi'ti to all patenteea. The 
Doticee ari> Inaarted hjf spoctal arraitfement 
with tho inventora Torma on applloatlon to the 
Advertlelnit Department of tho SctBNTiric 
AurniraN 


PertalnliiB to Alipwral. 

HIIlllT -II NAi.Tr.MAN, or. Jerome Ave, 
Hrooklyii, N 1 Thla Improvement 1« In ahlrte 
proud. il with a plurality of liipele attached 
to th. Iiodj ndjaecnl tlii- walat line thereof, 
I.I I iiaM.' the ahlrt to Im' attached to the troua- 
cr» and Hupporl llicni, thus allowlnit the wear- 
ei to iIlKpi iiH. with auapciidciH The ahlrt la 
mod. ■.Ir.mK tlirouKhout bo that It will not 


Perlalulns to Aviation. 

KI.riNti M.U’IIINK — U I. IlKBNAai), Moun- 
tain View 1 al Thla Invention comblnea the 
main features of an aeroplane and a hellcop 
ter wheri'lit certain advanUnei are attained 
III respect to alarllntt and allghtlnit, direction 
of flight. polBing, malnteiiante of .'quIUl.rluin 
ri.Rulallon of siieed, and general safeti It le 
ai.pllcalih' to both monoplanes and l.lplanea 

Klectrlcal nevlcea. 

KI.Kt'TRlC MOTOR K H. WaTMoag. Col 
l.ge Hprlnga, loan The motor devised by this 

magnet and armaturi , pan Is on the armature 
engage the ratchet teeth which are part of 
the circuit, and the relative mnvementa of the 
parts tnako and break the ilrciilt 

KMOCTUODYTIC (TOLL —A Tommahini, 
341H ludepi'nduDcc A>e Kannua City, Mo 
Tho ohjeel In view la to piovlde an arrange 
inent of moans for passing a current of eleo- 
trlelty through a solution loutalnlng water 
In euch a manner thnt the hydrogen bubbles 
I rested thorelij will be directed to one point 
of discharge, nnd the ogtgen bubbles will be 
directed to nnntbor point of discharge. 

or Inlorral to Farmer*. 

POKTAni.M (tnCIIAUD IIEATBR— M II 
Fma. Minneapolis, Kan This Invention gen. 
eratea steam and dlsehargea the same along 
with hot atr and heated products of eomliua 
tlon for any desired purpose , hut It la par 
tieularly adapted for use ns on orchard heater, 
that U to say, for preventing Injury h> low 
temperature to fridi and other trees, also to 
plants and vegetables 

BINDER TRUCK —It .T DllAOth, R. R , No 
1, Drlando, Okla This truck Is for sttachmoot 
to a grain hinder, for drawing the latter over 
the field or for trausporllng the binder from 
place to place. For tills purpose the truck 
frame la arranged at Its rear end for pivotal 
connection with the hinder, and on the front 
end la pivoted a longue and an evener, and In 
the rear of the front end is arranged a 

swiveled supporting wheel to support the truck 

Of Oeneral Intereat, 

ILLUMINATED ENAMELED METAL BAB- 
BEH'R POLE— F D* Pai.ma, 238 I'cntral 
Ave, Brooklyn. N V Thla Invention pro- 
vides a strueture the parts whereof are read- 
ily comhlned and quickly renewed l provides 
for aecurlng the structure In position , pro 
vldes means for preventing wear or waste In 
cldent to employment showing on the structure 
to impair the appearance thereof . and pro- 


APPARATUS FOE DISTlUsATION.— P, J, 
MATTiNoni. T. J. Hiitaa, and J. J. BMiilUJi, 
care of J Bellgman, Kenyon BM«., Lonigvtile, 
Ky This InvenUoD liAS for an objeet to RM. 
curn a more refined dlattllnte by raaovlAf 
from the product all congenera which «n 
low grade and which are volatile only «t hjcb- 
er temperaturea, thereby producing * Ao(f 
refined prtMiuct, 

PRUl'KBB OB IdlTIIOD OF MANVPAC* 
TURING ENVELOPS OR BAOB.— A. WAS- 
MiiH, 18 Wolebonka, Ifoicow, BuiiU. The nab- 
jeet matter of thla Invention la A procaaa 00 
method of manufacturtng envelops or hAgg, 
particularly those having tbreada for open- 
ing them, which conalata In the fiapa being 
folded eround a tightly tensioned thread aorv< 
lug as an abutment 

NDN-REFILLABLB BOTTLE. E. J. Bnt, 
Carteret. N J The purpose here la to provide 
a non-refl liable bottle with a member iMtvlag 
an annular groove In which le dlapoeed a to- 
sllliint catch, the terminals of which eiteod 
Into a recess In the neck of the bottle, to pM* 
vent the removal of the member after the 
number has been pushed Into poaltloB. 

WAGON GATE. — W Hama, JeKaraoii, 
Iowa. This Invention refers particulnrly to 
gates for wagons which are uaed for bnnUag 
and storing grain Their bodlee often have to 
he holated to deliver the load of grain carried 
thereby Into bins and other compartmenta 
formed Inside structures where grain la stored ; 
and thla Invention comprises meana for rmdilr 
ii|)eratlng these wagon gates after the aaiM 
have been lifted to permit grain to be dl*. 
charged therefrom 

HorAwaro and Toola. 

HWIVEL JOINT— F. G. HatbS, 81 Ohio 
Nt . Sharon, Pa Thla Joint la for use on de- 
vices where It la desired to revolve the device 
or a portion thereof, the said revolving move- 
ment being aubatantlally controlled by the 
operator To obtain this, use is made of a 
body provided with a cap, and means on tho 
body for revolving the same 

NUNPKNDING DEVICE FOR STORM WIN- 
DOWS AND LIKE STBUCTURBB.— J. M. 
IIJBBMHTAD, Red Wing, Minn This Invention 
Ih Intended more particularly for ose In con- 
nectloD with storm windows, acreena, etc., tneh 
as are removably swung by their upper enda 
BO MS to admit of being fastened in vertical 
position In a window or door opening, or 
swung on tnelr supporting means to a posi- 
tion Inclining to the opening. 

Hoatlng aud Elghttnc. 

DRIER— J, C. CnoBtTaw, Marietta, Ga Mr. 
Coghurn't Invention rolatos in general to a 
drier, and more particularly to that claaa of 
driers known as “hot air driere " The Invan- 
tioti auppUee a continuous currant of hot air 

directly to separate drying compartmenta; 

withdraws saturated atr from each compart- 

ment by meana of a fan attachment, and regn- 
latoa the admtaslon of unaaturated air to the 

INCINERATOR FOR GABBAGB. BTC.—L. 
MATTHawa, Parii, Tenn A aeriea of compart- 

ments Is adopted to receive pans holding ma- 
terial to be Incinerated aud with a aeriea of 
grates corresponding with the compartmenta, 

one or all of which may be need at a time, 
the arrangemente being aoch that fames from 
the material Iwlng Incinerated and the prod- 
ucts of combustion from the fire-boaee aro 
directed Into a common eatt flue 



II.I.UMINATKD ENVMItt.EIl MKTAI, BABUEB'N 
POLE 

tides access ti. th.' Inl.-rl.ir ..f (he pole Wh. ii 

lllustrntrnn as a sidewalk sign tin- base uli.it. 
the sidewalk Is raised and the suni.- Is lifted 
sway from the corroding liilliieii.i- ..f watei 
held on the sidewalk 

WOVEN FAIiniC. Wii.i.iAM O Tbait 
TBTraa, I*al.Ts.>n, N J The Intention pro 
rides a fabric hating Interwoven bias .tr dlag 
anal threads to reinforce the fahrl. nnd r.'ii 
der It strong, durable and capable ..f with 
atondlng atralna In nn.v direction For this 
result the fabric Is formed of Interwoven 
ground warp threads Mas warp threads and 
weft threads, of which the Mas warp threads 
extend diagonally across the fabric from one j 
selvage to tho other. I 


JHBChlaea mttd Jlfockanlewl Devleoa. 

AUTOMATIC HIlUTtlFF CONDUIT— IBA. 
BELhA Gillen, Roekaway Beach, New Xofk, 
N Y This Invention la an automatic ohut- 
oir for eiindults. such as gas and water plpei, 
and la designed to operate a valve to elote 
said pipe In caao of fire, to prevent the con- 
tenta of the pipe or conduit from eecaplng In 
ease the pipes Inside of the house or building 
I'oniinunlrallng with the conduit ebould bo 
broken or damaged. 

MUSIC leaf turner -C. H Babnbtt, 
■■are of Rice ft Abbott, Lincoln, Neb Mr. 
Barnett's Invention relates to mnslc leaf turn- 
ers. and baa for Its object to provide a alra- 
l>le, cheap and efllclent device adapted to be 
used In connection with planoe, organs, etc.. 



boo— Qod 

MUBK' LEAF TUBBEB. 

f.)r readllv nnd quickly turning either for- 
ward nr backward the leaves of sheet mUlle OF 
i.iUHle iMsiks The entlr^ device ean be pMtwd 
In a sninll spare , Indeed, the shelf may b* 
.'iitlrrlv remnveil from the atandatd oiiA ttia 
.•ntlre devlie put In a ret-eptacle large «BOI^ 
slinplv to receive the base. The MlnatratlOn 
pictures a front elevation of the derico. 


PAPM.PB KBCHANHM FOR TWMMUL— 
W. a win*, Charlaa Bt. Ava., Konawood. 


ikiiliaalBiii for piag wl ato In atoUaw 

Mwa far nvaWIMt,. rnUm . 
the qparatiaa «Cy(lM puMlw «f tiM 


ptag the maehtMry) a«4 pnvUaa a i 
lor pravaattag the taflaw et waMt M 
«he Jolats of the paddle baa- 


: WATER LIFT.— B. T. BmAmn, 1.-4L F. 
D.. VletM. Moat. ThU lavoattioa la aspadaHy 
adapted for elevatlag water to the oplaada 
for brigatloB and othar assfnl parpooea. It 
proridaa a mechanlam tor Hfttag water eon- , 
tlBBOBsly from a lower level to a higher oae j 
eopeclally adapted tor uee la Irrlgatloa. Thai 
fluBia or ditch may be of any desired eonatrae- 
ttba, the alae and length dependlag on the 


eoaatry la which the ontflt le nsod. Tho opar- 
attOB of the ear sad the pnaher may b« eon- 
tlaned for say dealrod length of time, and as 
maay cars may be employod as eaa be taken 
oare of, the operation aflordiag a ooattaaona 
anpply of water to the nppor level, flie ea- 
graring ehowa a leetloBal side view of the 
water source and moani of elevation to dla- 
trlbntlon polnti. 

mallivays aad TRaIr Aaaaaaaitea. 

BAIL JOINT.— C. W. Tanaimv, 8SS W. WU- 
Uam Bt., Bprlngfield, tlF Thle Invention re 
lates generally to a rail and more partlenlarly 
to a fish plate, adapted for nae on steam, elec- 
tric and elevated roads, or In miaea or qnar- 
rlea, or any place whore a conitrnetlon U re- 
quired to hold raila together tor tractive ser- 



iah. joint. 


rice. The Invention provide! means for hold- 
ing adjacent ends of meeting rails, arranged so 
that bolts or equivalent devices are net aeces- 
aary. Further, a etraeture la provided wUeb j 
by reason of the arrangement of the ptarts la 
well adapted to bold the meeting enda of 

adjacent rails In position and Insulated from 

the roadbed, thereby fadUtating openttea and 

nialntenance of al^al eyatemi. which make 

OBo of the rails ea parts of the drcolt- A 
side view of the invention In oporative peal 
tten le herewith shown. 

PNBOMATIU POWER PAINTING MA- 
CHINE.— F. DtKBH and D. B. Wbllb, HIIII- 
ken. N. Y Thla band-guided, power-rotated 

brush delivers and spreads paint upon a pre- 

pared surface : It controls the supply of paint ; 
and spreads the paint In the delivery thereof 
to the Korfacp to avoid lumping or streaking 
of tho finished product. Controlling devices 
tor the brush manually control the quantity 
of paint and the spread thereof. 

CONVERTER VALVE,- P. B. GaNNUM, P. O. 
Box 04, Jerome, Aria. This invention relates 
to valves utilised In rounerttoa with the Wind 
boxes of convertops, particularly copper oou- 
vertera, which aro adapted to permit of the 
InaertloD of a riMl tberotbrongh, such rod be- 
ing extended through the tuyere for the pur- 
pose of preventing the latter from clogging 
while Impurltlos are being blown out of the 
copper 

ADDING HArtllNE.-^. W. WiTBBU., S7-S0 
Hayoea Bt., Charleston, B. C In this Inetones 
the Invontlon la an Improvement In adding 
macblnee, and has for Its object the provision 
of a simple and easily operated device of the 
character specified, of a alse whltdi permits It 
to be plaeed eonvenlently on the desk near the 
user, and which baa few paTta to get ont of 
order. 

WELL PACKING.— N. O. BoiriWa, Bt. Mar- 
ttovlllc. l-a., rare of Hennett OU Co„ OpelonBaa, 
La. This Invention Is an ImpbovoinoBt In 
packings, and has for ita object the ppovMon 
of a device eepeclally adapted tor d«^ walla, 
doelgned to be operated by a cable or Km 
like, and adapted also to act at a seal tor tho 
well when required. 

ATTACHMENT FOR SEWING MACmNSR. 
— H. U Lams, 1400 Tromo'nt Bt, NttlirUie. 
Tenn. The object here la to ptovUlle means 
adapted to be attached to the atabbtag devtee 
eC baraem sewing mnehlnea. tor cbMHMRag 
the leatoer In advance of the sfltehlng meehan- 
Inm, to provide a tdMnnel or groove for reeelv- 
teg and hiding the thread or stitch. 



PNBUMATte WBBHIL.— A. R. SKini, Top- 
ton. Pa. TM parte of tote device bstai aw 
sembted and toe qnianiar cntolon betag -In- 
•nted, toe weiiht of toe axie and parta eito 
tied toentor Mstn dboeOy wpoa toe Ruht ato- 



euehloa can nndergo. The eaaMon la .hot a 
tire la toe true aenie of the woed, and aa it 
la protected ea all aldw It eaa ba mada araeb 
thinner than tirM are veaally made. The 
engraving repreaente a croee eectioa of one 
halt of toe wheeL 

tOR BBRAXSB.— J. L. Opt, FineknaFrUla, 
UL Thla invention ralatw to deviaea tor 
brMkIag lee from a cake, ae as to aorva a 
pleee Of aay dealrod etae and eanaa It to ahUt 
on it nahetandally atralght Rae. It la farOcn- 
larly adaptad tor emboiOmant to ah attato- 
mant tor lee wngona, but may be employed ta 
conaeetioB with any miltnble sapportUg frame 
at an tee plant, or tot Itke. 

TamCLB WBMSIL.— C. W. lUaMtCT, MS 
Martin Are., Ban Joae, Cal. The Invention 
refers to wheels 'tor nae with antemoUles and 
other pnrponee, and baa referoaee miwe pois 
Beularly to a wheal eomprieing a hab, a pmn- 
matic cnehlon eorronadlag the hnb, a felly, 
apohea eonneetlag the cushion and toe felly, 
and a aoUd euthlon member within the paen- 

▼EBICLB WHEEL.— A. McKlUOP, AUO- 
ghonr, Cal. The inventor prorldee a reOlUeat 
wheel which has the benefite of the ordinary 
paenmatle wheel, but la which the pneumatte 
member la not axpoied to the wear of the ordi- 
nary pneumatic tire. The wheel hen a eertee 
of pMunatlc cuahtona disposed about toe hub 
la such a manner ae to teke up ehoeha 

BPBINQ WHEEL.— A. W. DaUMMOND, Ap’t. 
fiS, Barker Block, Berkley, Cat The rim to 
resUlaatly monatod with reepeet to epokee and 
hnb, toe objeet being to eliminate Jarring and 
Jolting of the vehicle on which the wheel to 
mounted when the last le In moUon. The 



InventloB eomprieee a bub having a plurality 
of tubular epokee in wblch eprtng-aoUiatod 
ptangere are manated, toe plungere being 
pivotally connected at tbeli outer ends etch 
to a leaf spring connected at one end to the 
rim of toe wheri and at the other end to the 
body of a spohe adjacent the epoke at which 
each plunger to mounted. A aide elevatton of 
the wheel to shown herewith partly la aeetlon. 


Kom— Coplee of aay of these patents wUl 
be fnrnUhed by the BaiauTinc AunnicAa for 
ten cents etch. Fleaee state the name of toe 
patentee, title ef the invention, and date of 
tola paper. 


Wi wUh to call attenileu to toe fact that 
we are In a position to rengor eompetent eer- 
vtoeg'Rn every brkBe)> of patent or trade-mark 
Fork,'' Onr staff to immposed of mecbantml, 
elactrloal aud ehamteal experts tborongbly 
trained to prepare aud proesento all patent 
aypHeattono, irreepoqtlve of the complex aatnre 
of the anbjeet matter Involved, or of toe qpe- 


^ F Btreet, N. W., 





a^fflKTtFIC.AMERICAN 



y* fcwiw. To ^ isto this nutter tMlBff IwBeIr nude up of ardetee provlouely a<lvlw or r 
1 y WM we limit of a letter, and pubUebed In jnaMlnee. but uch chapter to a »uminai 

f y Totlld iwdg mt that you ^ the ae d efano e of eompiete atory In Itself, charmingly written In little btwki 
I !!!_ obsinrir at the suUon In your the author's ityie have iosi r 

fr Mv n.„ p. ,n„™ Hv a„h.^ 


wiMiripPR «te. iSlii 

ffflv j#Wir tiiffiliw 

tJ 2 *CS 


•• WMthM obMTMr M the nation In your 
«ttr- ’l%e Btmau In WailitaictaQ ha« pubtMMd 
MMob Mluabto advlM <w tba lanaUing of i%ht- 
iitafro4i.aiidtl»qrwtU tie able to place tide at 
poor t i lipceal at a vaty moderate con. Portu- 
Bately, tiMreare reiatfrelr few tataUtlMto homan 


ut. while the actual plaoH offered may 
Izeil In all words However, bad the 
been limited to easontlaU, we ihould 
any pageH of dry humor and sensible 
then, too, It Is probable that, written 


NEW BOOKS, ETC. 

PaTBIOQR^T FOR HlOB SOHOOLS. Bv 

^bert L. Any, C.E., Frank L Biyant, 
B.8., WiUiRin W. Cl«iideniii. M.S.i 


mont (Lieut. J. Conneau). MoBridge, 
Nast & Co., New York: 16fl pp.; 
iliuatrated. 

Ueutenant 3. Oosmeau. who asaumed the name 
of Beaumont for aviation purpoaea. and won fame 
aa a reault of his remarkable performanoea In the 
now historic races, "Paris to Romo," the "Buro- 
poan Olroult." and the “Brltlah Circuit," has 
wilttsn a mon resMlable and entertaining book 

mon aviators, la a man of adentillc training and 


fllMTS) O. A. B. Mka: If one pour* Mjt., and W illiam T. Momy, A.M. edmlrably qualiaed to guide a machine 

turtW^^ggiMltoltealMMda Ne» York; D. C. Heath*^., 19W. lInqueaUonabty his success Is 

^ag^taitteglMafliMltaeMnHdemlieaak. Svo.; 460 pp.; iIluatr*tod. Price. $1.26. Pf»ly t"i>« ‘t^buted to his skill in navigating, d, 

s:^K!ti«s.“vw..s.sS5 

s 

What la the sdeptiae ptlncMeT A. The rs^ ^ ‘'ST" «"“«*» '■««> »' ‘“e dlfflculUe. 

SSilcSiSv that must bo coped with in handlhw a monoplane. “ 


ALLaKMKINIil VKKISHBl1Noel.KHRK. Voil 
Prof. Dr. Valentin Haeeker, Zweite 
Vormehrte Aullagu. Mit einem Titel- 
bilde, 133 Figuron im Text und 4 far- 
bigeii Tafeln. XII, 406 H. gr, 8 vo. 
1912 M-10-, in Leinenbaud MU.-. 
Braunschweig : Verlag von Freidr. Vie- 
weg & Sohn. 


M, to that the woon eervM m a oeRdiMtar 


. InTKHnaL CoMBUHTION BnoINE Manual. oWect of Um eugenlst s study, he devotes much 

Of the haat, aod m the gliM doee no* reoelve m That deemed advlMbte of from a flr«- F- W. Sterling, Lieutenant U. 8. ‘ho appUcatlon of n'ccnt aiscovorleo to 

■evereaaheek from the beat it would ottaarwlae. y«r eoame la eo Indioated by hafiig s« In amaUo' Navy. Annapolis, Maryland ; School of hutnanity. to animal breeding, and to plant breod- 

BUrer it the beet oowdurtor of hmt known, and type. Teohnloal terme are ttalidaed whn Bret Marine Engineering, U. S. Naval Aoad- Tlds is the second edition of tlio work, a fact 
tlwNfOM takee heat more quloUy than any other used, eo that they may be the more readily eray, 1911. 8vo.; 146 pp.; iUuetrated which epoaks eloquently for the favor with wblph 

matarW. ^ defltied by the etudent. The The manual U Intended as a textbook for the “ ^ 

(13073) 8. G. aaya: 1. Why ia P«r- w»«kins foUawlng each diapter require Uie ueo use of mldahlpmen, but there Is no reason why Handbuch rCu Hkkk unp Fldttk. En- 

pitaal amikM impoMlblaT A. Perpetual mokon ” , ™a m asoning powers and the drawing of other etudmits should not profit by the well-ar- zykloplldio dor EriegswigHenechaften und 

la tihiwixhltt beoauae of the eqnaUty of canaa rakisr than a mare patrotrmamory ranged data here offered. Fuel being the funds- verwandter Qehietu. Horausgogebon 

and MmH. Tha eUact la naver greatur than im <« *“ ohapter material mootal that controls design and operation, this von Cleorg von Alton, Generalleutnant z. 

eauat. Tfema la no f ri c t loolaw maoMiM. and SaNroRo'a Manual of Col(‘R. By John ■uhject la first presented After constdering fuel, D. Unter Mitwirkung von mehr ale 200 
foRW la aiiiaya raqolred to ovareonu laartla m Sanford. Now York: Mn. J. I. icottion. oooUng, and lubrication in their relation dor bedoutondetcn FachautoriUlten. 

a «"*">««■« triwae parta have any weight. Thla Sanford, 160 Fifth Avmiua. 8vo.; 33 the engine, theeu tour operatUins are ihowu VoUatandig m 108 Lioferungenreiohillue- 
belRg tha eaae, aoeae of the po w er Imparted to pp.; illuitmted. Prioe, #1, cmnblnod in some of the lateet and most approved tnurUin llixtoe mil farblgen Beilagen, 

a muat ba UMd In Imparting motfon Rightly h-»vi < n g thaw the y of ootor engine The producer plant is given a Karten, Pjanen, Gefoehteskizzon uaw. 

to tkemaelilna itaelf, and In kaaping U ia aMtkm. should ba reixwnlaad as quite as important to I**®'! ■<> ’bort a course, the sub- I^eipzig : Richard Bong & Co., 1912. 

Itw NM of the powM appean In uartid weric. «b. .ye aa baemony of aound la to the ear. Mr J«* bas been treated In a very sensible and satis- 41 to 44 of the Handbook for 

~ "* * ’**““■ **'" aovernlng mannw subject from Maxi- 

*«>*!*** *® Wo BiacbM can. color and eomblnathms of eofair. a primer that Studim in Tbbhebtrial Maonetibm. By „,iUan I to NapoUm I Among the articles that 

1*^ *" adwtsge not by arlMs and C. Ch^, M.A„ F.R.8. N^ York should 1» ,mrtlcularly mentioned are those on the 
totttrnlWritanddoo^^. Ueannote^ oilarista alone, but by all who desire to drees The MncmilUn Company, 1912. Svo.; extra-Kiiropean rolonlal Ware (l.soo to 16481. the 
gmmta pywtr rf^yyb to Itself to motion tastefully and to have thrir home surroundlngi 201 pp. Prioe, $1.60 net. ware of the Swodm, Pruarians. and Poles for the 

WmtlWUri y. 1. ly y « •2™y harimmloua and ple aai ng . It la true that tha The "Btudlee" present Prof. Ohree s original poaseaalon of the Baltic provlncre, and the Thirty 

"WydT " ”*"■ «• “ reBnquIsh that magla word researches In certain branchea of terrestrial mag- Years' War This last aubjecl U discussed on the 

gravity M MMt in ragara to P T«wM mo< ^ eo lavtahly made tme of by the school neilsm. and the work makes no claim to being a basis of entirely new InvtsUgatlons Moat Inter- 

« %wmtr y««« mo. for ooinpiot« t«Kt>book of tu subject, or % raimnary (Mtlng to Dr Koscr's emay on the 'Wars of Kred- 
yyy* « to M diluted purple and tadlfo to of extotlng knowledge A.inong other papers of crick the Groat General Count SchUelTen has 

“*** • oomhinatioii of btaok and intOTost may be mentioned thoae on aeoular and dtocuased admirably the Napoleonic campaign of 
MyM fMOtod CtoM^t Of ^y^gtmmyT ^ a^ haooe Impoatobie of tnolutoon amoeg non^cyoUc changes, on diurnal inequ«UUea. on IHOO-IHOT There are twenty-flvo oacoUent war 
A. AAfOBO Mr fl«r fW’mr a a a M M unuiatki colors. But the dastrucUoo of a Antaretio magnetic results, and on oompartot)nji maiw on wlUch may Im* found every geographical 

J?" *"■ ***««» b««fs Should not bund US to of AreUc and Antaretlc dUturbanore It Is sug- name mentioned In the*. InstaUmenu 


B Engintwring, U. B. Naval Aoad- *“« Tlils is the second edition of tlie work, a fact 
911. Svo. : 148 pp. ; illustrated ***11* speaks eloquently for the favor with wblph 
nual Is Intended aa a textbook for the ** Oormany. 

lahipmen, but there Is no reason why Handbuch f6k Ukkk und Flotte. En- 
ents should not profit by the weU-ar- zyklopkdio dor EriogswigHenschaften und 
:a here offered. Fuel being the funds- verwandter Qel.ietu. Horausgogebon 

tt controls design and operation, this von Cleorg von Alton, Cleneralleutnant z. 

irat presented After conndiTlng fuel, D. Unter Mitwirkung von mehr ale 200 

>oUng, and lubrication In their relation dor bedontondaten FaehautoriUlten. 

dne, these tour uperatbjus are shown VoUatandig in 108 Lioferungen reio^lua- 
n some of the latest and most approved tnorUin Tiixtea mit farblgen Beilagen, 
uglne The producer plant is given a Karten, Planen, Gefeohtaakizzon uaw. 

Itself Fur so abort a courae, the tub- Ijoipzig: Richard Bong & Co., 1912. 

^ted In a very senrible and Mtia- 41 to 44 of the Handbook for 

„ « « _ Army and Navy treat the subject from Maxi~ 

N Tbbrebtr^L MaONRTISI^ By mi/fan J to NapoUm I Among the artlclcM that 


“«* «a to of Arctic and Antarctic dUturbanoet It ia aug- name mentioned In theae InataUmenu 

rih^ a la^ m da^ irevltr Avlattai 1. a the merit, qf Um Uttte primer, which glv« within g«tod that more rapid prog««« might bo made If The Fv,.. Awiw., TwTVT.mrwns. 

gread dsRanes M giwrity. But If you nwao thlity-tfarae pagea a wealth of sound Instructloo educational Institutions, equipped with the neoea- Animal Intellimnck. 

that a mm. MoaU rtfa wttboitt puttlnc forth and dmnoimbreUon. Two color charto aerve to ^dTepmwto In a g^ 

any wwf^. and WaMlo polawl wl^ tup- mM oIom tlm rulei and definlUona. toe "hexagon plan of systematic observaUons. The Invention ,, * <-0'. 296 pp. 

^ s?“*A.y*** ^ ^ *”“** IPwto.*' showing in * parttcutorly rimpto of s more socurgte and effidont mAgnotograph. In this book the reikler will nod summariMni In 

^ ^ of primary, sooondary, tarUary. fr«o from "drift." U greatly to be desired The a very popular and IntvruitlnK way the main re- 

ysaomm d Mw Mwann M pa rwram^of MtM and mlarmadUte oolars auUior bdievm that it may become possible to sulu of recent psychological and chemical study 

^ . ?^”** "*^ jr MW t 00 Mngod Bong Cbbicical PKOBtBMS OF To- 0AT. dlfferentiat© between various types of sunspots, of animals I^ocb't work on troptoms to oom- 

andboMm totally dUnrcDt from wtmt it to m gy Robert Keimedy Dtinoan. Naw Md thus to attain to a perception of some doflnlto mented upon at cotislderable kmgtb. as It deaervw 

preSMit nr that to M dona. York: Haeper & Brotben, 1911. 2S4 relationship between sunspots and magnetic to be, since it to a serious attempt to explain by 

(12674) R. Ms Mki: Within tbo pMt pp*! iliuatrated. storms, toward thcexlstence of which relation- chemical action alone raovemonts hitherto rather 

few y«an wa have had acttiM wy asvore atootri- a latber nrUdeUng tiUe, for a ooliecUon ^ present advtoablo to maintain an open vaguriy ascribed to "Instinct " On the psychol- 

oal storma. and my dau«fit<r*i houst baa beea gf noit IntcrasUng ewys. One would imagine anlmato the author has dwelt at consider- 

•truM twke by the Ughtt^. hav* bMO that the book wag tatondefi for the epeeiaUrt, dW BABBBALLOav. By Edmund Vamw “W® >™*th, particularly on the work dour more 
«otth.M«hor'.«H«..lv..«lw,tothcBature CoSke Chfoigo . Xl^a & Co., 1912 " Thmndlke, 

bouw tbtm. U Manda hM and la 70 fcM cf too worit, for Prof Robert Kennedy Duneno 16mo. • 88 Prico, .60 oents. devout! to an ox- 

away INm any oUmt hooM. We do ant think m ,^11 known aa one of toe moet eotertalnlae «... L . ^ ^ planailon of the more or Ices automatic move 

tola thn iWNOa, beeaoM Ughtnlag etrikM hooMa of wrilcn of real adanoe for mm-toohnloal readers. drel njost^equatoly mpni, ut the lower organlonu. and the other half 

in Mdlaya |IM tha mbm. Tfaare 1* an nttio over Two of toe chapters In the preaeot work i-.'— ", ‘‘“P®- • to the eubject of Intolligence Itaelf An excellent 


having a kata roaf, toe heat ia tatCDae. Thle exploration, trom the inveedgatlOD of particlee w 

atUe to not wed. aa It can be reached only by a ■> maaB that mtlUou of t bi-vi tcntlw would ““ TT" '.3”."“^ 'Z ’’” — ’ — rr n c 

laddM. Thwt ate toree wlnitow. In It. bat of barely be vlriblo to toe na^yTVtoerX ' EvoluUon” ap,H«. Hekedi^ in Relation to Eugbnicb. 

eoufW it to not ventilated vwv oftta. and wa i ■ ^ aume of the mon atracloue slang ever beard about By CharloR Benedict Davenport. Now 

have «— ■ to toa ee nrii wkw i that this hot foul that the Ureret et triemnM falk diamond The verve and vim of Bdmund York. Henry Holt & ('o., 1911. With 

air aMMOtad tha Ughtnlug. We have broken .f Vance Oooke'e weU-kaown stylo pervades every 176 illustrations and diagrams, and com- 

a riuU IMM of dasT windM. bw^ ^^StosT^liSrZlS £2 a^^iS^ lana-eeBeclaUy those suffldenUy pleU.^hUomphy and mdex. 8vo.; 298 

dom not smiiii to h tfp moob. Binyo bom think** with tlm wnni "cihsmtotrv** m. nmrwM HiviMirtM *’4ucat©Cl to appreciate ref or wires to Socrates. pp. Prioo, «2. 

Ittf of xmftOng a TentOator In ona window. TWs by which evmituaUy an IndiTidual molecule * obuckie In ^ Davenport may be regairied as the leading 

would oaUM a eucrent of air. If (fato to plaottd <iould bo arrived at, a particle «o smaU that it ^ l^lmeiy opic of the naUonal gamu exponent In this country of the srience of eugen- 

In tiw 000 wtadow. would to ba aU right to have could not be furUier dividad wHbout aurprtotng False Modbrty. By E. B. Lowry, M.D. lo« He has done able work, as the head of the 

tha 10^ panaa out Cf tha other two? 'Would ohangas in its chaiaotertoclc propertiea. The Chicago: Forbea k Co., 1912. 16mo.; Gold Hprlng Harbor Station, in rousing the pubbe 

you advtou plartn g diuttera tnslaad of tha tJwaa dt a me t e r was exprasssd by a deoltnal consisting 110 pp. Price, 50 cents. consrionre to the subject of human horodity The 

^ protoctioinfcM mainl y of a to ng atrloi of s eros whethar a dosen **Kalse Modesty ' to a Uttle volume of Instruo- dtocusrion of such cases as that of the famous 

l^talM » u vary ««•* « to cwy i crtwodoamionaoouldnotqutooranMBibar. What tkn by the author of "Truths " and "(Joafl- family In America and the ftoro family in 

uat vha aat piovirb, 'UghttUBg navar atrikM was tha uaa of butttonlng ttia mind with a tbaory? " its appeal to particularly dlrecled to WwltRerland has unquestionably served to drive 

twloa In tha jnma plaaat" to ao4 Wun. 0oana But thosa vagua rowa of dphen now have a parents, teachers, and physicians, and calls for *«>»« the cmnsequences of a too promtocuous 

Immiai ara lOOra Babla to) ba MuA than othara. m 4 me a ning . Tha mforoaoopa, whldi at bast the widar dtosemlnaUou. in pure form, of the mating of the socially xinflt Although it to much 

Tha riiaradcr ^ the soU awM s to affect the toM not detect an bbfaet amaliar than one- knowledge neceseary to save the young from tho ^ **<’ly to paw* any legtolatlon which would have 

liabCUty to ba atmok. A raomt writer mafeae aeven t h a t un n dth of a ntllU g w ia r hi dla malar, various nltfails which igboranoe of sexual laws fts object the purgltig of the bad bUwd now In 

tM B ahittW aa ftilk>wa: **ll tha lli^ly far baa basn caat aelda tor tha utora-odcroocope. piaoea beneath their feet. 65ome appalling facts human aodety, books such as this on human 

MM tomatoon la l, thdn It to 8 tor marl, 7 tor whlcb enghtoe one to aee parti cl ai ao in&nitari- m made known, and it to the writer's bcUef that beradity perform the useful scrvico of keeping tho 

y * ® tof P tor kMun.'* tane ktoda «< matty eettaU that If they aeanot actuaflymojecuhs the country to as dabamd, In ptoportkm to Its •ubjoct before the public end of indicating bow 
5?** y . ***** Mia toM othen to ba etnwk. they cartolnly aipproach very eloaaly to moleo® populaidoii, as the dty. XnstnieUon in mother- sdenoe has progressed toward the solution of a 

^ *. *^y !***y ^ ^ wlar yamioM. Bettor atUl. an appafhtua hood to urged as a parrial sotutlon of the problem, problem which to nothing more or lees than the 

?y *'- v y* f WM Ml aami ware toraCK IM has ham dariaed tor a m ma ny oountlng tha xn « flnai chapter on "Oomlng Bdueatfonal Re- preaervaUon of the human race. 

Mtot; llmaaj yfwff, M tfmaa; (bs* atyriads of atoiga in a glvan quantity of helium, form." facts all too Uttlo known altoroate with Davenport to a strict Mendellan Although 

^ MMaa, 4 ttoaaai ^yc toeat 7 tkaaai All of this to fsoountad in n Mat faaotaatlBg clearly-phrased advine and tnstruoUoo of prime ougentoto he acknowledges the merit of 

toto P Mt f Maa. TMh pbpMIm tha dll- tPptor an "Tha Qwatolon P tha Atoat.*’ importance to tho man and woman of to-morrow. ^ 4onc by Oalton. the biometric 

iMAt pada P toM te Itot fptot WMj Bawtoi Mom thla point tha raptor to take n to tha tIw need of educatloa In the laws of sex and In ®*thod evldenUy has no attraction for him Be- 

m ppMPl Mb. II par Mil pPSt IS parMUs aattpodm, wpta P ftada the otanlsa oalMorat- mxval hygime to charaotartaad aa the gtoatest ^use it deals with groupa rather than with indl- 
y y toto opt IhM toM MF MM fob hi tat with the aatronooMr ta davakpipi a new need of Amartean dvlUaatloii. vtduato. the taometrlo can hardly lead to a defl- 

tofto tojl MtMr the IptolllF hp agyMp to do theory p Pa solar ayataOi and aoftMdng the rjnvwivn Tt nirr Rv RsmnsI n TUv«>i« solution of the eugenic problem The Mon- 
wf'M^hthPtoS Prokaa. Aa aonatUMto P 4 Pthota Oo wafP to pjOloos P Chicaen' Forlm ^ Co 1212 Ifi^T- dellan method, to which this book to largely 
Asm nflaa away, ahnaat m It ha had tt m a taat tube mu ' Iwao.i d<,votod. has the distinct advantage p enabling 

kM^pPPapMPfdPMMMIMplM ta M m £?' a , oim to determine with cortataty how ctviain ten. 
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lutlon of the eURenlo problem The Mon- 
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determine with certainty how certain ten- 
I are tranamitted 11 ia knowm accurately 
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BALLOONING 

Is Great Sport and an Amazing 
Money-Making Business 


And hi» mlelivcrcd in one-fourth the 

time rei|inrcd t<i i;et A foreipi-tnade balloon 

If y<m are enlaced in a commercial huitneii, 
you will be interented m the ait'Virtiiing value 
of hulloonn 

If you wish to (fct into a pleaaant, profitable 
huaincM, you will find it in Exhibition Ballooni. 

Our new Aeronautic Cataloi; explaitit these 
opportunitiet. Write for a copy. 

Veteran Aviators Use 
Goodyear Aeroplane Products 

Thu Catalog aUo iiirturea and deicribes 
Goodyear Aeroplane Kaliric, Goodyear Aero- 
plane Tires and (roodyear Shock Abaorben. 

Address our nearest branch or main office! at 
Akron, Ohio 
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letenutloBsl Harvsrier Ce. e( Awsrice 


T hat tUn injection or rrenu iiuiou 
Horiini In a potent fnctor In contJfOll- 
' iiiK certain types of hemorrhatte where 
^ tliere Is a delay In the clotting of the 
liloud, hea been reported by a great num- 
» lier of HCleutlflc Inveatlgalors. 

The treatment of hemorrhage depends 
. upon two factors: First, the use of drugs 
for their action on the blood veseela; sec- 
' nndlj, ugeiita used to promote the clot- 
' ting of the blood Itself. Many different 
I kinds of drugs, whose value depends upon 
regulating the tension of the blood vessel 
hove lieen used Among them are the 
salts of calcium, strontium, magnesium, 
and solutions of gelutin. 

In 1910, an investigation of the causes 
[ of twelve cases of hemophilia, which is a 
certain type of disease with continuous 
I heiuorrhagos, were published. The coagu- 
lation or clotting of the blood was long 
' delayed, in all of these cases and In those 
patients who showed the most marked 
I symptoms, clotting or coagulation re- 
quired an hour or more. 

1'wo forms of hemophilia were dlseov- 
I eretl, the accidental or traualtory, and the 
congenital variety which apiienred at 
birth. In the former the blood was thin 
I and tiowed rapidly through a needle In- 
serted Into a vein. In the latter, the 
' blood was found to be sticky and It flowed 
slowly, very much like molasses. Eiperl- 
; ments with blood were carried on, show- 
ing that If three drui>s of animal blood 
, serum were added to three cubic centi- 
meters of tiUsid In either class of jiatieiits. 
the coagulation of blood took place 
promptly and hemorrhages ceased. They 
. also discovered that the same effect could 
be pnsluced by internal injections of the 
blood serum. The serum of a man, rab- 
bit, horse, or ox was all found to effect 
a quick clotting of blood, prevloimly con- 
ducive to hemorrhage. The value of this 
I finding Is appreciated, when It Is realised 
- that bleeders or “hmmophlllcs" are as 
I common as club feet, 
r The serum was Injected Into a patient 
before the extraction of a tooth, and dur- 
ing an ofieratlon utwn an abscess, and It 
successfully prevented every vestige of 
hemorrhage. As one doctor soys : "Fresh 
serum Is an effective remedy for the ar- 
rest of hemorrhage In all cases of bliHid 
disease. It Is more effective than any 
previously discovered method to prevent 
general bleeding” 

In applying the use of the serum, large 
doses must be employed, and that while 
any serum may lie used, that of the ox or 
gout should. If possible, lie avoided, slntv 
It has (be imwcr to produce toxic symp- 
toms of s serious nature The use of In- 
jections of animal blood, to prevent hem- 
orrhage Is iiermltted only In cases of real 
bleeders disease called "hemophilia.” 
Many failures were reported due to at- 
tempts to apply blood serum to other dis- 
eases 

An eminent scientist at work on this 
problem says that an Injection of fresh 
senim is the mi>st etUclent means we have 
for the treatment of hemophilia, but if 
It Is not at hand, regular antitoxic serum, 
whether diphtheria or lockjaw antitoxins, 
may Is- employed, and answers Just bb 
well. 

There is a case of a boy of fourteen 
years who always had hemorrhages from 
the nose and gums which failed to respond 
to the treatment of Injections of gelatin 
solution, but which atoptied when Injec- 
tions of diphtheria • antitoxin were ap- 
plied. There is another case of a newly- 
born Infant who had hemorrhages from 
the mouth and nose. The infant was 
treated by applying sponges 41n>ed In 


horse serum, which rapidly controlled the 
bleeding. 

Here la a typical case of hemoidillla. 
A child, who was in a very poor condi- 
tion as the result of a eteady loss of 
blood following the extraction of a molar 
tooth, was treated by the application of 
astringent medidues, but they proved ab- 
solntely useless, so it was d^ded to try 
the administration of serum. Normal 
horse serum was Injected, and after a tew 
minutes the ootelug blood became lens and 
leas and the bleeding stopped. There 
was a recurrence and relapse, however, 
and another Injection of horse serum was 
given the following day. At once the 
hemorrhage ceased and did not reappear 
any more. 

A striking report of the use of serum 
In treatment of hemophilia is afforded by 
a New York pathologlat. He injected nor- 
mal human serum in the treatment of 
nine babies. He believes that all of these 
babies would have died under any other 
treatment 

The following conclusions have been ob- 
tained by different workers: 

1. The coagulation period in hemo- 
philic subjects or “bleeders” Is greatly 
shortened by the lujeotiou of fresh serum. 

2. The local application of fresh serum 
In wonnds, iu patients In whom there Is 
a delaye<l coagulation of the blood, acts 
as a preventive. of hemorrhage. 

3. The scrum of auy living animal spe- 
cies is efficient In producing this phe- 
nomenon of clotting. 

4. The sera of the ox and dug should be 
avoided If possible, liecause of the toxic 
symptoms frequently attending their use. 

5. Regular tetanus and diphtheria anti- 
toxic sera are less satisfactory than 
freshly drawn material, but do very well 
In au emergency. 

The difference between antitoxic and 
fresh sera may be due either to ago or 
to the preseuce of the preservative drugs, 
which the former always contain. The 
reports that antitoxic seru have been 
effective In some cases and dlsapimlntlug 
In others Is dne to the fact that age or 
drugs act as a retardant to clotting. The 
Inactivity of the sera probably depends 
upon the changes which they undergo 
with age. 

The belief that the action of animal 
or human serum In Increasing the coagu- 
lation of blood In hemopblllc subjeota de- 
pends upon the substitution of an active 
clotting agent is, therefore, based upon the 
following facts : 

The rapidity and completeness of coagu- 
lation is directly proportional to the 
amount of this complicated clotting agent 
found In the serum that Is Introduced. 
This agent Is called “thrombin,” and Is 
about the same as the pepsin in the 
stomach. 

Experience shows that relatively large 
amounts of serum must be employed to 
produce defliilte results. That is to say, 
to stop bleeding in anyone. It la essential 
that large quantities of new blood serum 
lie Introduced Into the veins of Hie one 
who la inifferlng the hemorrhage. It Is 
worse than useless to give a little serum : 
a great deal or none at all must be given. 

To Dr. Alexis Carrell, Prof. William H. 
Howell, and Dr. Crlle, all young Ameri- 
can scientists, the public are Indebted for 
discoveries that have lead up to this great 
new method of life-saving. With and- 
sepUes, antitoxins, anmstbetlcs, aelro- 
planss, spectrum analysis, radium. X-ray, 
wireless telegraphy, telephones, the Pana- 
ma Canal, and syntheHc efaenitstry, the 
semm treatment of hemorrhage and 
bhwdlng, will be soon placed among the 
modem wonders of the world. 
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'T^HB newer tKnentiflo oontributioBs ftnom 
S the physical, ohemioal, and eieotriaal 
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tul “aeU^iuida" men do not lee. The 
invwtiantioiu of ndio-eotivity and eleo- 
trona, have proved beyond cavil that the 
etonenta are not immutable. They are 
eaaentially all alike at bottom, and are 
made by an evolutionary prooena. 

It is known to every high school stu- 
dent that the element radium, sponta- 
neously disintegrates into two other ele- 
ments; one a heavy, inactive gas called 
niton, and a bghtor gas called helium. 

In turn, after niton has emanated from 
radinm, it changes into helium and a 
solid element, until recently called radium 
A. Radium A also undergoes disintegra- 
tion into other elements, and so on ad 
infinitum. Each one of these breaking 
down experiments sets free enormous quan- 
tities of energy; enough, in fact, to make 
eleotrioity for a large city. It has been 
oanfully ealoulated by Sir William Ram- 
say and his oo-workors that the deaomposi- 
tion of one cubic oentimotor — about' Ja 
thimbleful— of niton, is accompanied by 
the evolution of some four million times 
as muoh heat as is obtained by burning 
Ml equal amount of gas. 

It is thus clearly apparent that as each 
element and its atoms disintegrate, they 
unlock and liberate a reservoir of poten- 
tial energy so immense that the finite 
mind of man cannot grasp it. Onee this 
vast effort of nature is realized, it will 
b^n to be faintly understood, how much 
power will be necessary to generate the 
excessively high jiotential requisite, to 
change or transmute one metal element 
into another; base tin into virgin gold, 
as the alchemists attempted. The only 
energy of this sort available is that given 
out with the natural breaking up of niton 
and the other radio-active elements; and 
even then because of the long periods 
required, the slowness of the change, tho 
transmutation even if possible, only in- 
flniterimally small particles of elements 
would ever be transmuted. 

Sir William Ramsay recently performed 
certain experiments in this direction on 
distilled water and niton. Mr. Cameron 
assisted him in this work. Distilled water, • 
upon which a very small amount of niton 
gas was allowed to act, was plaoed in a 
silioa glass tube, Then the gases which 
resulted were removed, and examined with 
a spectroscope. Hydrogen, oxygen, helium, 
neon, and niton were found. They con- 
cluded from these oxpenments that the 
transformation of niton into neon in the 
presence of distilled water as indisputably 
proved, and, if a transmutation be defined 
as a transformation brought about at will, 
by change of conditions, "then this is the 
first ease of transmutation of which eon- 
elusive evidence is put forward,” Dr. Ram- 
say writes. 

Sir William Ramsay and Mr. Cameron 
no longer maintain in the face of Madame 
Curie’s disproof, that lithium oan be trans- 
muted from copper. The work of Sir 
William Ramsay with Mr. Usher on the 
action of niton upon solutions of lead, 
thorium, titanium and silicon, where eai^ 
bon was always previously excluded, 
showed the presence of oarbon dioxide 
every Ume. Chlorate of bismuth end 
zireoninm solutions, showed carbonic add 
gas also when acted on by niton. 

But In no ease so far discovered, was 
an element obtained by such transfonna- 
tioua that were heavier than the dements 
from which they came. No experiment 
has yet been successfully oarried out by 
Sir William Ramsay or by any other 
physidst, in which an dement became 
ohaaged into one of hig^ atomlo wdght. 
Even oritiolsm of such transmotations as 
have been obtained, were made. Ruther- 
ford hdd that the neon and argon found, 
miidit have oome from the glees or leak- 
age, but the quantltise reported oertainly 
disprove any yuda possibalty. 

I/oathasWehave been toglvaitplaos In 
inodem ohemistry to the doctrine of trane- 
nutatlon of denwnta little as we oare to 
seriously consider attic theories, dogmas 
dear to the hearts of the ddTooatss, neat^ 
Imw philosophy, or ehemloil divining rMs, 
aotte of us oan deny thsss eotridisbed, 
laboratory facta, repaatedty ccwBrmed by 
nahtssed cxperiaiMiitsn. 

. Hagofle. tM tdlattle haafflalagB of that 
apacf ' '"gittW'i*' riritHiitii et the 




.401 Self-Loading Ride. 

This is the hardest hitting recoil-operated nfle 
made The 200-grain bullet which it shoots 
strikes a blow of 2038 pounds. Think of the 
deadliness of this rifle, with over a ton of 
penetrating, knock-down force behind each shot 
it delivers One shot from it will bowl over the 
biggest game . but for emergencies there are four 
more cartridges in the magazine, which can be 
fired as fast as the trigger can be pulled. As no 
manual operation, save pulling the trigger, is 
required to reload this rifle, it is easy to shoot it 
accurately with great rapidity Its self-loading, 
hard-hitting features, coupled with its handiness, 
strength and simplicity of operation, make 
it an ideal rifle for big game hunting. 
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AVIATION 

^ Two topics are of paramount importance just now in aviation. 
The one is the possibilities of the hydro-aeroplane — the flying 
boat in popular parlance — and the other is the Hying machine as 
a military weapon. 

ty In the forthcoming mid-month September issue of the Scientific 
American, which will issue on September 1 4, these two subjects 
will be authoritatively discussed. 

Q Mr. Carl Diensthach writes on the hydro-aercmiane. He 
points out how important is the development of the flying boet, 
because at last we have a vehicle of tne air which is safe and 
which means much for die advancement of flying as a sport 
9 Major Bannerman Phillips of the British Army, a noted 
l^ropean authority on the niilitary aspects of aviation, will write 
on bomb-dropping. He will show how much or how little is to 
be expected by chopping high explosives on an enemy’s force 
from a height of half a mile, basim his comments on the achieve- 
ments of aerial grenadiers in the Tripolitan campaign and on the 
results of the bomb-dropping contest held in France. 

Q Dr. Alfred Zahm, America's leading authority on aero-me- 
chanics, will show in a popularly worded article what has been 
the development of lalwratoiy work smcc the day of Langley. 
If the flying machine is to become a really practical vehicle of 
the air it must be devebped by the same methods that have 
given us ^^t bridges, huge draamos, highly ramified telephone 
systems. That is why Dr. Zjshm's article, dealing as it does 
with investigations msuie by engineers and physicists, is of 
immense practical value. 

€ Thwe will also be die usual Scientific American features— 
the short pithy articles on current scientific events, with many 
bri|^t iHustradons of die latest inventions and scientific apparatus, 
the latest news for inventors. 

A Stirring Gilored Giver by William Hamden Foster. 

^ Pike 1 5 cents on ^ news stands. 
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Stop! Read! and Consider!! 
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or he who belenga to the vast army of unakilted 
workeri? The New York Trade School, foanded 
in iMi, and endowed, provldea practical inatmctbni 
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The Scientific American Cyclopedia f Formulas 

Edited by ALBERT A. HOPKINS 

Thit vslusbie work, which is partly based on the twenty-oghth edition ol “The Sciealifie Ameri- 
can Cyclopedia ol Reempts, Notes and Queries," contains a coUe^ ol about 15,000 lelectad 
I ormulai, covenng nearly avenr branch ol Um uielul aiU and mdiw tr ins. Never Wore has such a 
1 arge collection ol valuable iannulaa, welul to everyone, been ofcred to the public, 
q Thu work may be regarded as the produet of ihe studim and practiW tsperi^ of the al^ 
nd workers in all parts ol the world, the inlornulion given beiiig of the highert value, 
m concue form convenieat for ready UM. Almost evmy mam that can be thou^t 
to formulas used in the various manulaetuiiiig indnilriat, will here be found answe^. 


ti it easy to find any formula desired. 


q Thoie engaged in any branch ol industry will pebbly kod in this volume much ^ is of 
practicsl uie in ibot respecUve csllingi. Those In search of salable articlas, which can be mu- 
ulacturrd on a tmall scale, will find hundreds of moat ekcellent suggertioiii. It shaidd find a 
place m every Ubotalory, factory and home. 

^ nett hi pate JetcrltUte circular and lailt e/ Mr csntsnti will te /umbWan saafkatlsa. 

MUNN & CO., Inc., Publuhen, 361 Broadway, New York 
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Crease Your Trousers in Five Minutes 

with the “NXT-PANTZ" Creuser. Also presses ties, creaaet coat 
slecvck, removes wrinkles, etc. Does the work Just as your tailor 
dircs it, by heat and pressure. Self-heated any time, any place, In 
three iiiinules Pressure exerted by spring tension { simple and easy 
:o operate, with perfect results. Complete aluminum outfits weighf 
>ut two pounds. 

I Save Hslf the Expense df Being Well Dressed 

One suit with the “Nu-Pantr" gives inore real service than two 
without. Save two-thirds the usual presstiifr and always gpiiear Mat 
and well-kept Soon rciwyi its roat many times anil adds hundMde 
of dollars to personal appearance. 

FIVE DAYS’ TRIAL. Send RI.50 for the “Nu-Panu” Creaaet ekpiMi paid. tfMllAisj 
days j if you mih to part veith it we will pay return express and refund your moMy. 

< ^ Write *t once for full descrfption and npproyaloRer. 

RACINE CRBA0BR COMPANY, Btm^ RmIm» 
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Middle Asm, altiunighfouziddd «|pCMl vein 
drauna and their fUoRiail ywn^ for a 
pUloeopher’a ettme add Mt '•dfadr. of Sfe, 
the modem phyMate now itMid eponion 
to the fluwtily notUoRi vt medksvhl 
alchemy. 

Tbs AmspIsBe fa the JAiUiwy 


(OWieituiad/rMn pswa fUJ 
above a helRbt of 2,000 feet. If the baro- 
graph Hbowed that they had dipped be- 
low thin level they would be counted tmt, 
havluK been theoretically ebot. Oerman 
reguletlcM place the safety none above 
2,S00 feet, and French regulations above 
S,000 feet. Oonalderlug the fact that the 
men bad to use both bands for the cootrol 
of tbelr machlnea, and, therefore, could 
not employ held glasses to study the coun- 
try beneath them, the reports they turned 
In were marvelous In detnU and accuracy. 
Lieut Fonluls, for lustaoce, In bis recon- 
naissance of August lOtb, left camp at 
3.08 A. M. and returned to camp at 10.28 
A. M. The reiwrt he brought back cov- 
ered two typewritten pages, and gave the 
location of thirteen different military 
tifldles. All the time he was making tests 
with bis aeroplane wireless set No sC 
tunl messages were sent, but various let- 
ter signals were transmitted, for the pur- 
pose of attuning the instrument. Lieut. 
Milling also brought back a very 
plete reimrl, which was even moi 
tailed than 1 hat of Lieut. Foulols, for the 
reason that, he was not handicapped by 
attention to*u wireless telegreidi instru- 
ment With his high speed roacblue* be 
made the circuit in a little over an hour 
and brought back detailed information 
that would have taken half a day for 
entire Itrlgade of mounted scouts to have 
collectwl Ah yet the relative accuracy of j 
the report obtained by mounted scouts 
and those obtained by aeroplane sceuts 
have not been made imbllc. However, the 
chief umpire knowing the exact poslttou 
of every detachment was able at once to 
coniirm tbe accuracy of the aeroplane 
reiwrts. 

The officers have exitressed themselves 
as highly pleased with tbe work of the 
aviation Miuadron. It must be borue in 
mind that the country over which these 
operations have been conducted ia the 
most difficult flying country imuglnable. 
There is no level ground anywhere. It is 

cut up with valleys and gorges that tbe 
air fairly bolls with unexpected gusts of 
wind 

Although Mr. Haven is an accomplished 
and daring aviator, his work so fSr, as a 
t has tieen very dlsappolntiDg. While 
the other si-outs have brouglit back two- 
page typewritten reiiorts, be has 
tt» discover practically nothing of value. 
It has been urged that the United States 
Army does nut need to go to the expense 
of establishing an aviation squadron for 
the reason that there are so many experi- 
enced aviators in this country who could 
be hired lu time of war to do the scouting 
for the army, and If they were unable to 
reimrt any Information themselvea, they 
could at least carry a passenger with 
them. Tbe present maneuveni show that 
tlie carrying of passengers U by no 
feasible under all condltiona, and unlaas 
the aviator is able to make a detailed 
port, tbe army Is likely to auffer from 
lock of Important Information. 

While tbe aviation aquadron haa done 
I splendid work under tbe peculiar eondl- 
tlona encountered, nevertbelew tbe fact 
baa been clearly deaumotrated that what 
tbe army requires Is a well ‘trained eorpe 
of aviator aconta with machlnee not necee- 
oartly of high speed, but certainly of large 
oarrylng capadty, wblcb will be capable 
of rtalng from tbe grmind under tbe moot 
adverse condltiona. It la quite eaaq 
tbet a machine carry a paaeangar bee 
U la iMpoMlfeie for a man to pDot a 
chine and keep track of all that te pae 
boieath him, tnuttug to Me metiKuy 
targely wliA only 
tmdty to reach over and M dotm « 2 
Words of ttemonuidwii. 
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tpiy to OBUrio^ monateid wouto, tbiu l«av- 
lut tbe cavaltjr tree tor flchtltig purvoeea 
only. U( etPOtoe In tlieae uuMuren* the 
Atooillatow liHvo had no enemy lu the air 
to-Oontend with. Daring the firet half 
of the mauenvere, that ia, In the Instme- 
ttoual t)erl<Hl, the aviation aauadroa wae 
ueatral. After that the loaohluea were 
divided between the two armlee. They 
perfectly eafe from attack ae long 
they kept above the danger aone, but 
In time of war no doubt they would 
have to contend with aerial nhartiHhooierM. 

The work of the wlreleaa wrt «u board 
Lieut Foulola'e machhie woa purely ex- 
lierlmental, and nothing much wan done. 
The Inetrumeiita he ueed were aelected 
and iuataned by hlmaelf ou tbe machine. 

A ataall generator capable of developing 
2tM) watta waa driven by frlcUon gearing 
from the flywheel of the euglue, He ueed 
tbe wire bracing of the aeroplane for a 
eounterpoiae. and for bln antenna he em- 
ployed a euapended copper wire 300 feet 
long. Thle he paid off from tbe machine 
gradually after he bad reached a auffl- 
dent elevation. HU aending key waa at- 
tached to one of the operating tevera 
The only one available waa that on the 
left band aide, and It waa neceesary for 
him to eend hU oignata by operating tbe 
key with hU left thumb. ThU waa ex- 
ceedingly awkward, and the atgnala he 
aent wore certainly not of the beat 
Nevertbeleaa, they were clearly picked up 
by the wireleaa atatlon at headquarters, 
even when the aeroplane waa over twelve 
miles away. When Iaudi;ag, Lieut Fou- 
lola clipped tbe wire before It had come 
wlthlu reach of trees or other obatruction 
ou the land. The release of the antenna 
was effected very accurately, and It al- 
ways dropiied wlthlu a prescribed area, 
so that it was readily recovered. 

Antesmiirtk Body JukiM 

aubstaaoe produced by the "supror 
* renal oapsulea,” small bodies lying just 
nbove the kidneys, plays an important part 
in the workings of the higher organisms, 
iinoe death quickly follows the removal of 
these bodies. At the same time, the exaot 
function of tba substance is not known. If 
a small quantity of the adrenalin, or ex- 
tract from otw cf these oapsulea is injected 
into the blood, there is a quick rise in the 
blood-preuuro. This is brought about by 
Uie oontraotlon of the muscles of the 
smaller arteries. The effect lasts but a few 
minutes, however, and at the end of that 
time it is quite impossible to discover a 
trace of the adrenalin in any part of the 
blood. What becomes of the adrenalin in 
that short time is a complete mystery. 

Many poiams and other foreign sub- 
Btanccs are destroyed or neutraliied di- 
rectly by the blood, but that is not the case 
with adrenalin. If a small quantity of tbe 
sttbstanoe is mixed with blood and the mix- 
ture is allowed to stand, the r^renalin may 
still be discovered the next ^ay. Neither 
is it destroyed by any sera. 

Within a very short time, hnwevw. Dr. 

S. J. Meltser of the Rockefeller Institute 
has diieoverea that thero is a body fluid 
capable of destroying adrenalin. Dr. 
Meltser had an oppoKunity to obtain 
quantities of spinal fluid from a number of 
patients tulfering from various diseases, 
to all oases the adrenalto was destroyed by 
the spinal fluid within an hour, If ks^ at 
the temperature of the blood. If the mix- 
tme of the two fluids was kept in an ioe- 
box, however, the adrenalin was just as 
^ve at tbe end of a long ttipe as it was 
when first prepared. One ikWlt of tbe 
adieaalin waa mixed with twuuy parts of | 
spiiMl fluid, and one half eubki eentimeter i 
was used as a test, the eSeot of the mixture 
upon blood^presMtn In Afimg being an indi- j 
cation of the activity of the atfaenalln. 

If the injure is ke^ wenfi, even four 
times the naetrutl dose proddoesm effect at 
the end of an hour. 

to some dkeMOS tli«'SpiMil flidd ^Is much 
taoto active as a|^t«ip|gier of tba tahenalin 
than in otkops. /Thus WApM ftli^ from 
ta patient roffisdaglMMa totootila paralysis 
js qidehra in tta aatlitt ^idn the flul^ 

• meningitis. 


Every One of These 
Volumes is a Classic 

A classic in literature is like a foundation stone in 
a buildings; it forms part of the foundation of the 
world's thought and achievement. 

There are millions of books in the world’s litera- 
ture, but few of them are classics. The rest of the 
many millions arc merely off-shoots of the great 
original sources of knowledge. 

The first step in efficiency is to avoid lost motion, 
and the way to avoid lost motion in reading is to 
read the books that really count. 

Save time and eqergy by reading the world’s classics. 

Dr. Eliot’s Five-Foot Shelf contains fifty volumes, 
and every volume is historic. Every book on the 
shelf represents some definite forward step in the 
world’s thought, or literature, or civilization. 

You might read ten thousand volumes, but you 
would not be considered well-read by those who 
know, unless you had read these fifty. 

Dr. Eliot’s 
Five-Foot Shelf 

The Harvard Classics 

We have just published a Popular Edition of this 
himous library. 

In publishing the Popular Edition, we are carrying 
out Dr. Eliot’s idea of the place this library should 
permanently hold as an educational influence. 

He intended the Five-Foot Shelf for the millions 
of men and women who are busy doing the nation’s 
work— professional men, office men, farmers, sales- 
men, mechanics — for readers who have no time to 
read a roomful of books to gain a clear perspiective of 
the world’s thought and achievement. 

The Popular Edition is sold at a low price, and 
on easy terms that put it within everybody’s reach. 

64-Page Book Sent Free 

This book describes The Harvard Classics, and 
gives Dr. Eliot’s own official statement of the plan 
of the work. It is a beautifully printed little book, 
and is well worth reading. 

Just fill out the coupon and mail it to us, and we 
will send the 64-page book by the next mail. 

Wa want a fow spocial iwprmmtatiTm in 


P. F. COLLIER & SON, Inc. 

AiMisJtars ttf Co<td Booht JL 

416 Wert 13 th Street. New York 


r Cutoff 
This Comer 
P.F. COLLIER ft SON, lac 
4 I 6 W lMSS«l.NiwY«k 
















1T4 


SCIENTIFIC AMERICAN 

Foundad 1845 

NEW YORK. SATURDAY, AUGUST 31. ISIS 
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lUerod at the Pont Offlte of New York, N Y., a* Second CUuw Matter 
'I'radc Mark Heirialcml in the United Statm Patent Oflicc 
t'opyrirlit imt by Munn dt Co , Inc. 


Subaeriptioa Rataa 

Subacrlollon one year Il'Oa 

Pnatnae prcpuiil in linlteil Stntoa and poHemlone 
Memcn Cnlm ninl panamn 

SulMi rtnlion'i lor i-orelcn ('ountrim one year, poataar prepaid. 4 iO 

KnIiiKilpInnni roi (Jnimdn nor yeiii poatnae propaiil, . . *-"» 

Th« Seimtific American Publieatiena 

Silrnlillc American (ramlilndied IK43) per year. 1100 

Srieiitlllc AiiicrMan SiiPidMiient (eatnblnilied ia?«) . " 100 

Aiiirrn on llnmei mill tiiirdeiii, ... ... •■•d 

The eointoneil iiiliwi liilnni rale* ninl rale* to fereian luuntrlei 
lilt Inilliia ( iiiniilii will bo rurnialietl upon application 
lleliill lij iioaliil oi expienii money orilci, bank draft or ctioek 

Munn & Co., Inc., 361 Broadway, New York 


I he I'.itiliH i> ,il»iij« alnd receive for enuininution illuatrated 
ailiile, on anliiei I* Ilf timely iiilerent Iftlie phtiloaiaph* are erineyi. 
the intn le* rliiiii mnl the faet* nnlliriille. the eoutrlbnlioii* will 
receive upeeiul nUeiitioii Aecepleil nrtlelea will be paid for at 
roinliii "Pine iiile* 


purfioite of lliin jnui nal ik to record nrruratrly, 
Ktmply, and inlerretingly, llw world'll progretm tn eeunlifir 
knowledge and indiietnal oi hirvrmrnl. 


Relative Sea Strength of the United States 

(ii the Intent eHttmnte umtle ouf 
iKlinirnlile (iftlcc of .Viivnl InlelUmeticc of the 
Nnv.v Iteimtliueut, the I'liUetl Stittea haa 
ulread.y .yielded the inmlllou of second tti lutviil 
NtreiiKth iimoHK the tiuvhot of the world to (Jermiiti.v. 
This Is true, even If we lake Into eoiiHideration the 
huttleshliis uli'ead.s huilt, and it is stHTtlinsly true, 
wlieii we consider holti the liiittleshllis built and those 
tinder construction At the iirescnt tiioe (ireut lirllalii 
. iHMsesHcs fourteen tmttleshlns of the drendnon^ht tM>e, 
tJeruifliiy cljfhl, and the I tilted Stales seven, (>reat 
Itrltalii hUH eleven such stilus under const mot Ion, <»er- 
uian.v nine and the I'nlted States live only, in bat- 
tleships of the pre-dreadiioutfht type, sneh as the "('on- 
iu«tloiif.” "tvOorBlu" and ■•Maine," (ireiit llrltain ik)m 
sesses forty-one, tieriuanv Ivvoiity-one and the i’nlted 
States Iwetitvlive, which bIvcs us ii suimrlorlty of five 
Hliips of this oliisH over Oernian.v The pre-dreadnoUKht 
battlcshiiis, however, liucanse of their Inferiority in 
Mpeed 1111(1 Kill) isiwer will he at a (trent dlsiidvautaKo 
when tliey ooiiie to 11c in line of battle UKaiiist the 
modern ten- and tvvelve-iiun dreadnoughts Kveu on 
a basis of the total toiuiiiKe of nil shl|ts completed, tier- 
many still lias a deold«si lead over the fulled States, 
tireal llrltain heiids the list with l.KHh,414 tons, fol- 
low(>d by (iermiiiiy with 7S7,71»t) tons, the fnlfed States 
with 7riS,4iP.l tons, frunce with fll0,S12 Ions, and 
Japan wllh 4.TS,(H17 tons. 

When we come to consider the vessels which are now 
under const met Ion, the grenf activity (if tJermaiiy and 
the eouiviurutive liiaellvlty of this country iiroducc a 
marked dltference in the comparison. If all vessels 
now biilldliiK were completed, <Jr(»flt Ilrllnin would 
lead with i;,4tl»,(l7H iou,s, tierniany would be second 
wTtb l.l t(t,ll.T.s Ions, and the f lilted States would be 
tblnl witli 1114,74-1 tons, f ranee would come nest with 
M)4.‘J11 liiiih. and Japan Ufth with ei7,US.‘l tons. Of 
dreailnouylil ballleslilps und laiflle cruisers comblued, 
(Jreal llrltain would isissess tlilrty-slx, Oermaiiy, tweu- 
1y live, null the iinltisl States, twelve otily — less than 
one hiilf the slreiiKlIi of (ierniiuiy, .iiid Just one third 
the dreadnouKhl slreiitith of (freat Itrltalii 

111 the iireseiico of these llgiires, It is slniiily bewllder- 
ini: 111 iillcinpf In uinliTslimd the atllliide of the House 
of Itcprescntnthcs hi Its alteiiiiit to liiobllilt the con- 
Btinctbm of more bnlllcsbliis In mic slnKl(> week I’on- 
Kivss tins seen In to |•cntnrnl the Monioe Iioclrhic and 
to leinidtalc (be pledges of a treaty, the Ink of whose 
slgnnlorles K si-areelv vet dry Stnlesiniiiisldi> of this 
kind can se.inely be eiilled paclllc If It Is the |K)llcy of 
Congiess to teiii up l|•clllb•s and erv "biinds otT” from 
the only iirmnlslnK held iiMiiriiiilng for eolonbil evplol- 
tatbm. Ibis pcrilev sboiild surely be backed up willi 
those uniied furees wlileb are ii(*C(*ssa ry In render It 
BU(?C('SBfnl \N e lielleve there never wois a lime wlien 
the United States so great ly n(>(>diHl a strong navy ns 
she does iil thi** crllleul singe of her progress toward 
her ultimate dominant |H>sltlou among the world 
IKiwcrs 

America’s Need for an Aerotechnical Insititute 

T IIR inventors und bnlldets of air cruft In this 
country f(>el keenly the want of exiierimontul 
data to form a rational basis foi their structural 
designs ; the uaitrs and studenta of air cruft experience 


an equal want of adequate aod dlaiatereated comiMra- 
five teats of existtag craft, ai®UaDcea and aceeworiaa. 
There le, tbeirefore, a geaenU dasire for an A»«rtodU 
aeronautical institute that shall mee^ theae wants In 
tbo broadest and moot thorough maaner. an instltntw 
not for training aviaton or tnstrnqting engtnaers, for- 
this ia already done In aavaral places, but prltnaitiiy tor 
producing and dlsSemlnatlag aeroanuMoiU soteuco, 

in Kuropean conntrleM aoate oxcollont labontotiea 
for aerunsatlcal reaearefa an privately endowed dad 
conducted In the interest of dvU scienco and constrOC- 
tlou ; otben having governmental support ere intended 
primarily to Huheerro a military pnrpose and soay not 
lie reodlty available. If at all, fur civilian nse. The 
latter kind are, at present, not etiongly demanded lu 
this country, either by the army or the navy. Hence. 
If a federal approttriatlon tor the advamyement of aero- 
nautical science be made at all, It should be alloted to 
one of the civil eMtabllahmoiita, such os the Bureau 
of Ktandards, or the Kmithaoulau liietitutioii. The lat- 
ter can receive both private endowments and federal 
grants, has suAlcleiit building apace, an aeronautical 
library and the old Langley workebopo, not to men- 
tion the Hodgkins fund of 1 100,1)00 for atudles of the 
atmosphere. 

If an aeronautical Institute were privately founded 
it should have an endowment ei|ual at least tn pur- 
chasing iHiwiir to the best in Europe, say twenty to 
thirty thousand dollars a year; its directorate obould 
include representative men alert to the needs of aero 
HcluiKyc and industry ; It ahould In> practically hide- 
twiident in Its ftiiaucps and guveriiment, or if afllllated 
witl) n great sent of teaming, should not In> dominated 
by the pr(>sldeiit or teaching corps, or In anyaense 
made h deiwndent of, or mere adjunct to, some scientlflc 
(lepartinent. 

Whether established by private meona or govern- 
mental, or both, what onr people require is a repre- 
s«utBtlve .\nierlcnn institution "in which a staff of 
tiidned specialists, provided with adequate apparatna, 
shall fiirnisb physical couHtant^ laws, forinnla, and 
emtilrtcal data of substantial and r>ermaneut value to 
the eugliieer, the luvoutor, the manufacturer, whose 
energies should remaiu free to employ such knowledge 
to the advancement of important Industrial aria; a 
laboratory where complete and reliable testa and re- 
ports shall be made uimn all ctaases of actual air craft 
tliut may be worthy of study and development ; an 
Institution surrounded by ample maneuvering space of 
land und water, and preferably adjacent to a goveru- 
nn-ntal dying ground, available with hangars and shoiM, 
to all clvillous Worthy of assistance; n center of scleu- 
tidc und practical activity, whore at all times may be 
witnessed the most ucenrate researches and most (Kx- 
housilve tests; w'here the knowledge so gained shall 
be dlssemltmted by publications, by oral communica- 
tions, by exhibitions of apiiaratas and liMtruments, of 
muterinls and models, by photographs and drawings. 
In a word, by nil the facilities of the aeradn^me, the 
sluiw room, the library, and the assembly nsHn.” 

The foundation of a uatioual Institute so comprehen- 
slvo and thoroughgoing would greatly promote a diraot 
and universal mode of locomotion, and would consti- 
tute u inimument fit to bear the name of the most 
inuulttcent patron of scieuoe. But unless an individual 
will endow such an lustltitthm adeviuately to meet all 
roviulromenfs for many years, it will be better for the 
votaries of aenniautlcs to Initiate an establishment 
comprising such buildings and endowment fund that 
it sball Iw cHimbie of ample growth by the cumulHtlve 
coatrlbullons of many individuals or ussoclotlous, and 
by occasional grants from the federal government Bet- 
ter no aerotechnical institute than one too meagerly 
furnished with men or resources to meet the practical 
needs of the community and to make snbstautlal con- 
trihutioiis to the science In which America once enjoyed 
leadership. 

Hon. W. Q. Hharik hi au able appeal to the House of 
Kepreseiitatlves for the encouragetnent of aviatloh, 
recouimeuded an appropriation for an aeronautical 
laboratory, and the Aero Club of America baa, With 
the indorsement of prominent acleutiflc bodies, pledged 
itself to secure the endowment of such an estabUsb- 
inent. The BcRirnric Amkuoan commends the move- 
nient most boartlly. 

The Podsibility ef the OU Engine 

T he Intenml (Ablution gaeoliae engine Id being 
develoiwd as much in tbs IlnLted Matee as «!•»• 
where, and the Jankers oti englaei the meet te^ 
c-ent chn Hedge of the reciprocatliig hint motor, may be 
cxiiected to have a great career on thda side of the 
Atlantic. Oooasluual oil eaginee in eieetric centidl 
station service— Dieeel engines— are already report^, 
and an3’ class of engine room attendant con otierato 
tb(Hn sncoesafully. 

For marine propuhden aies. who knowe bat the 
staitnch ships that Will sbae day he Htonebed to revive 
the ancient glory of the Ameriedn more^nf nmHiie Will 
be equipped with oU engtoea. Oar own fuels and 
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gaiUng eralt the new engine vlioald And g gtwat AM 
where oteaia has not had a very extatftvd MpUngtimi 
owing to the Inconvenient Of rigging » 
funnel, the long tiine reqnitod to get pp dtodin ^ *n> 
emergency, and the valuable cargo apeos tdkea dp hy 
the coal bunkers and the boiler. The <^l engine, bu 
the other hand. Is always ready tor lnBtaa.fc Uae, ao 
funnel is required, the apace taken from the eagpo 
capacity is but a small part of the whole, and the 
tnel can be stowed where It wonld be inqnnietliMfto 
to carry coal. While tbOee advantages are khaired hy 
the gasoline anxiliary, the new oil engine leadk la thO 
far lower cokt of Its fuel, in the extreme ahapliotty of 
the engine, aeldiMB necesaUatlng repeirM or overlmnl- 
ing. the absence of any ignition meebantom, difliereneial 
or reverse gear, and the excellent cooling uystom. 

Tlie NMdt of tike Baxeav of Ctieailetiy 

''llAT shnll be said of the powerful division 
chiefs in the Bureau of Ohemistry, who, 
charged with safeguarding the health of 
nln^' million people, fall to gather selehtUk! 
evidenee of a character that would enable the 
courts to bring dishonest food manufacturers, criminal 
dispensers of inJurlouH beviwage*. and adulterers of 
healing drugs to book? And what shall be said of , a 
government that permits a Bigelow, a KCbter and a 
Doolittle to aqnandcr public money in worthless an- 
alyses and to bring aettoim that any open-minded law- 
yer mnet know are futile? Only the pram can rouse 
the public to a sense of tbo grave risks Ineurrad by 
the maladministration of the Pure Food and Drugs Act 
for which these three men are large!}' reaponslhle ; but 
the public press knows nothing of science and puhllohee 
nothing but praise of the Inept officials Who control 
the Bureau of Chemistry. 

The orgntilaation of the Burean Is in part reqiou- 
slhte for a situation which has made sdentifle work 
almost Impossible. At present those who are charged 
with the Investlgntlou of food and drag prcducta are 
subject to the authority of Bigelow and Kebler, Of offi- 
cials, ht a word. In Whose Imuds tualaly lies the fate of 
the Food and Drags Act. What could be more admir- 
able? Is not this the practlcv of every manufacturing 
establishment? It so luipitcns, however, that the Bu- 
reau is not a department store, where such a system 
might ofierato welt, but n scientific institution, intrusted 
with highly important Inveettgatloua that concern every 
man, woman and child of the ninety mllllou people who 
constitute tbo population of this country. And it so hap- 
pens that the dlvtston chiefs or their agents prosecute 
manufacturers for violations of the Pure Food and 
Drags Act, not as scientific men, absolutely sure of 
their tacts, bat as district attorneys. like district at- 
torneys, they care only for the game of profwcudng, 
and meaauro their efficiency rather by the number of 
actions brought than by the character of their schm- 
tlflc work. 

Under the present system the subjects for Inveadga* 
tton are assigned to subordinate offlelala by the very 
division chiefs who are eventually to prosecute mami- 
factnrars guilty of fraud. The auccess of the dlvlaiaa 
chiefs in mmrt depends on the solenttflc findings of 
those who are assigned to the cases. If the dlvlsiiMi 
chiefs were men of any sclentiflc standing, men who 
cared only for the odentlflc facts, the system mtiffit 
still be effective. But, earing chiefly for proeeaittotM 
and little for scienHfle troth. It can be Imagiped how 
little they care fur research. The public to vitally Jto- 
terested in the projier eoforesmeat of (he Pare Food 
and Drags Act, and conaequently in the acientUlc in- 
veotigRtioBe Bureau of Ohemiatty. 

Waste to «aiW>mdldHg.-<:!hnmiBts attritotto the 
greet tiae to the |w4ce <a all sorts of paper to recent 
yearn torgely to wmtoful methods of manutobtoiw, whieh 
for the most port the miOs earn Httie or nothing al^t 
eheuktag. One w«U-known idieihist said Ute eth«t.d^: 
'*6mne yeork ago I made a oontMot, after much todttUe, 
with a huge paper mlO. The Rfst thing I When I 
went to imtk waa to «o^ aaniiihia of aB thrir wtoto 
waton atiA ddtenutoe the atooimtr proportion and Jdntf 
of mnteitol thht was going into the etranm. Thfa wiB 
bnd MVsr iwid, though it wae wisll lo(mted. Omtfpiiim 
for tfacto feihtoe to pay » dividend. I ftnind, iHn* 
17 per dent ^ the product was fioattog off down. Uw 
(IvW- I t# the managof shoot H h« pnM 

nwai^ for 4 gewtohd wm ydtowMl 
the toili ngnto;” 
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s mlntama •«(• 79 pnmmu. ia- 
'«0 Htti aQUiiowd Wttb vMaH Ml«Kr«iilt 
:«j tmiM<^^4iiiiff IWUM or itt> mudoal ittU««, 
iriir ,4ltt (Jistobor lot* 

to the bH«» 

•mauhiiw iinNteHitiwiW In BwilmelH^d, etootrioity o»n 
be W A fndd adynnteflie and * low eoet, tor 

bnnthll MHNil>> nod H hi atated tiiat it ii eleo beinc 
uied'ih A ftumlter of fautnooei for the hlAtillc of ohurehee. 
Amend lilM are the idHtrehee of WnUheldeii, Sofawell- 


_ , 1 In mi.— The 

newly^eMiiited hydruiKe plante in Bweden for the Inet 
year MMnt to tmily 40,000 hone-power, and to this 
is to be adi^ the extension made in the former plants 
durinff ihh 7«nr, whieh makes a total inorease of 67,067 
borse-i^wer ae acahwt 62,886 for the preoeding year. 
These figures relate to eleotrle power idants installed 
by private oompaaies. The hei^t of the fall whioh 
is used here varies up to 240 feet, and in general it is 
under 80 feet 

A harfo Bieetrie Plant In BnudL— A company has 
reoen^ been formed for the purpose of oonstruoting 
an eleeirie power plant in Brasil whioh will he one of 
the larseet in Soutii America. The hydraulic station 
is to be loeated on the San Francitoo River and the 
power win eome from the Alphonso falls. It is stated 
in the Frenofa teohnioal journals that the sise of the 
]dant duringr the initial period of operation will be 
about 200,000 horse-power, but at a later date the 
station piay be extended so as to produce as much as 
1,800,000 horse-power. ^ 

Pekin’s Tsisphsae System.— The telephone serviee 
of Peldn has been eommenced by the installing of two 
central exchanges which are laid out for a total of 
6,400 subscribers. There are about 3,000 subscribers 
in the Chinese and the Tartar quarters, and the remain- 
ing quartWB are to be wired up at a no very distant 
period. It is to be noted that the two exchanges are 
constructed by the government and are now being 
operated by it The legations already had many private 
telephones, and these are now eonneoted to the aliove 


WIreisM Telegnpky Prom Balloona. — A German 
experimenter, H. Musler, haa devised a method of 
using wireless telegraphy upon spherical balloons. He 
plaoes a wire around the balloon body so as to form 
a vertieal loop, also a second wire hanging down from 
the baricet More recently be has found it best to at- 
tach the loop wire to a band of stout canvas and then 
to lay this around the tiaUoon bag so as to attach the 
band to the network and avoid putting the wire direotly 
upon it as this might out into the balloon. It is mueh 
better to have the loop lying to one side and not directly 
over the eenter, so that the wires ooming together into 
the basket are away from the gas valve and are less 
likely to cause a fire. 

ElseMc Steel PredacUon la Norway aad Swedea.— 

In Norway and Sweden there is considerable activity 
at present in the way of eleotrio steel production. There 
are two new steel works with elecUic furnaces shortly 
to be erected whioh propose to tom out 16,000 tons 
annually during the flrst period, and this will no doubt 
be increased later on. One of these enterpriaeH is carried 
on by the Stavanger Steel Company, whioh is capitalised 
at 814100,000, and it is now arrai«ing to secum 2,600 
horse-power in electric current from a local hydraulic 
plant. The new works will include an eleotrio furnace 
of the most reoent design for steel production, with a 
rolling mill, steam hammers and foundry for steel 
casting. It is expected to turn out annually 1,600 tons 
of rolled steel, 300 tons forged steel, 600 tons cast steel, 
and 700 tons diverse. The second eatorpriae consists of 
an eleotrio steel plant near Arendal and it will use 
current from the Boilejos hydraulio plant. 

The filactrie Fnmaee mid Perre-aUtcan. — ^The eleotrio 
furnace prooecs ean he used to a great advantage in 
obtaining oompouqid* of ^^on and silioon or ferro-eilieon, 
and it is even poosllde to^produm pure silieon in this 
way. The usual blast furnace meUi^ are said to give 
a maxifonm of only 20 per cent aiUeoa in the eompoundi 
obtained, but much more is jrivan by^the electric process. 
Bcsideli, the impurities aumi as enletuin, manganeae, 
earhon |Uid .othm am mnoh'leaa than befora. It la 
notipadt tiuti ferro-oilienn oontaihing laas than 30 per 


B than 66 par qnnji ic atalbla, but prodacts 
Q 80 and d^pv erat am enrity doeomposed. 
sal Xtandpoint it is Admitted that them 


lying hetw 
Froiqi^al 

am M Ipfigt Uawe difletant allioiidee of imn, and periwipa , 
two nligm. l»ai^ pmoeos la new being opemted 
in wid tolMTamd ^ pManto, the atootric tomaee 

Mm|ini|ll|l|it A naMnm carbide turnaae, but 

it (•; A btiVAAlied tumaee (a enmatial to 

Bufiii mAet Abn be apenrted 
tA# :«aH«*. 'AWt f« ^ 

A ' 


tMnUni Cups far Harseo.— The New Tork Bureau 
of Municipal Research announces that hereafter indi- 
vidual drinking cups mtd shower baths are to be used. 
The Bureau points out that among the 00,000 hortuHi 
that perish every year In Manhattan no less than 6,.’>00 
snooumb to glanders whieh is communicated by filthy 
horse troughs. 

The Death af Schlayer.— On August 20th there died at 
Constance, Baden, Johann M. tichleyer. In 1879 he 
invented Volapuk, an artificial language that was as 
much spoken about in its day os Esperanto is now. His 
Volapuk was the flrst artifleial language that attained 
any measure of praotioal suceess. When the third Vol- 
apuk Congress was held in 1880 two hundred and eighty 
three societies had been formed in various ports of the 
world to spread its use. 

Prof. Frmt Receives a Degree Dom Cembrldge.— 

Prof. Edwin B. Frost, the director of the Yerkes Ob- 
servatory, while a delegate to the 2.50th anniversary 
of the Royal Society was given the honorary degree 
of D.So. from Cambridge University. Prof. Frost will 
spend the year abroad in England and Germany. In 
his absence. Prof. 8. Alfred Mitchell will ht> at Yerkes 
Observatory, having been granted a Sabbatical year for 
that purpose by Ckilumhia University. Prof. Mitchell 
is well known to our readers from his contributions to 
the SciENTiric Akkrioan on astronomical subjects. 

Barring Insects. — On August 10th the House of 
Representatives passed a bill introduced last May by 
Representative James 8. Simmons of Niagara Falls, 
N. Y., regulating the importation of plant products 
Under this bill it will be unlawful for any person to 
import into the United States any nursery stock except 
under permit from the Secretary of Agriculture and 
under conditions and regulations prescribed by him. 
The Unit^ States is the only groat power without pro- 
tection from importation of insect-infested or diseased 
plant stock. Diseased livestock is excluded hy law, 
but diseased plants, have as yc<t. not iieen harre<l 

The Origin of Nova. — In the monthly notices of The 
Royal Astronomical Soeiety for June, 1912, Prof. E. E. 
Barnard of Yerkes observatory has a paper on "Micro- 
metrical Measurtw and Focal Peculiarities of Nova 
Lauertsc (Espin)." In the cours(< of bis paper, Prof. 
Barnard objects to the theory that the outburst of a 
nova is due to a star noUiding with a nebula, He points 
out that photography does not show that the novee 
are in nebulous regions except in the case of Nova 
Andromedn and "even here the spectroscope throws 
doubt on the nebulosity." l*rof. Barnard believes tliat 
we are probably dealing with real motion caused hy 
some force not yet known. "Indeed,” he assures us. 
“I think this, like some of the abnormal pbenomona 
of the comets reveals to us the effects of new forces 
(oall them that if you like) as yet unknown to us, but 
which we must take into oonsideration, as our knowledge 
of the universe advances.” 

A Catalogue of More Than 100,000 Stars. — At tlie 
Harvard College Observatory the most extensive astro- 
nomical labor over undertaken is now in progress. Up 
to the present time, the largest and most complete star 
eataloguo in existence has been the Draper Catalogue, 
whioh indexes about 10,000 stars, with careful details 
eonooming their spectra. This catalogue was compiled 
by Mrs. Williomina Paton Vleming at Harvard before 
1891. Since that year, tbe moreasing size of telescopes 
and improvements in stellar photography have so greatly 
increased the number of stars shown upon tbe photo- 
graphic plates that an entirely new coition of tbe Draper 
Catalogue, enlarged, and giving the record of each star 
to reoent years seemed imperative. Prof. Edward C. 
Piokeriqg, Dirootor of the Harvard Observatory, haa 
oontemplated such an edition for many months, and in 
October, 1911, the work was begun. Since Mrs. Flem- 
ing's doath in May, 1911, Miss Annie J. Cannon bas been 
appointed Curator of tbe Astronomical Photographs, 
sueoeeding Mro. Fleming, and Miss Cannon is in charge 
of the eatokigue work. She is directing its progress so 
aUy that what Mveral dutinguished astronomers feared 
th«y might not live to see ocoomplisfaod, will probably be 
oomplcted withbi five years. She bas organised the 
researcti Into divisions and aootions, each of whioh is 
conducted by one ot other of her women assistants. A 
vast coUeetion of stellar photographs, giving a complete 
record of the heavem during many years, is available at 
Harvard througfh ^ eo-operation of iu Cambridge and 
Al«qtti|«a stati^, so that abounding material *is fttr- 
msMte thAeatalagne. The work represents an infinite 
cWiM ct antbematioal oalculations, preUminary card- 
•eAtelogidBg^ aotAtions, oharting, etc., which Spends 
Agon IIm tflAwiSt oAPe in studying and comparing Aheto- 
grAlddo piafeas, ids|SCf|^|pia( aad detennining their 
d ai ^ a M .Iridhtwcss. qualities and olassM of speeirUAi. 
'VsA«iNit‘#aiikivoiaaB, says Prof. Pickering, have proved 
■ipt^tity. About 5,000 stars each 
I iadsAitt oA the oardo. 


Aeronaatka 

Aerial Fleet for the Argentine Navy.— The Booiedad 
Sportina Argentina haa made an offer to the Ministry of 
War, Gen. Gregorio Velez, of an aerial fleet, to be sub- 
scribed for by the public, for whioh purijose 1,500,000 
illustrated post cards will lie issued. 

The Utility of Airships in the Treatment of Tubercu- 
losis. — Dr. Flemming, a prominent medical authority, 
at a meeting of the Berlin Aeronautical Aswxiiation, leo- 
turi'd on the lienofloial effocts of hig}i altitudes on tuber- 
eulosis. Ho pointed out that 16 minutos’ exposure to 
the sun’s rays during an airship flight at high altitude 
meant certain death to the tubereulosis Imoilli. 

Recording Births In Aeroplane.— That the regulations 
and rules governing aerial travel will be modeled closely 
upon those in use on the sea is shown in the latest set 
proposed hy the international committee. It provides 
among other things, that a death or birth oeourring on 
an aeroplane or dirigible balloon in transit, must be re- 
ported by the pilot at the flrst landing place. 

A French Hydro-aeroplane Contest. — The Automo- 
bile Club of France bas organized a concourse of hydro- 
aeroplanes on the coast of Brittany and around the island 
of ilnrscy. This will be one of the most interesting events 
of the year in the way of sport and also froin a teohnioal 
standpoint. It has received the i>atronage of the Minis- 
ter of the Marino who is to send a fleet of torpedo boats 
U> accompany the flights as well os two battleships which 
will be stationed in the bay of St. Malo. Tbe British 
Admirality is expected to oo-operate in the movement. 
Tbe Automobile Club awards 810,000 in prizes, and 
another prize is awarded by the island of Jersey for a race 
from St. Malo to the island and back. 

The MieheliB Cup.— This year the annual aeroplane 
moe for the Miolielin Cup representing a prize of 84,000 
IS to be a oombined speed and touring event. On a given 
day the pilot is to never three separate oirouits laid out in 
the region of Pans, with the Bue grounds os a starting 
point. The first eirouit is Bur, Rlieims, Amiens, Rouen 
and return, and the total clistanoe for the three eirouiU is 
760 miles. Gasoline eon only be taken on at the starting 
point, and the minimum sp^ is 36 miles an hour, but 
in fact It will take a sjieed of 75 miles an hour to aiioeeed 
in the contest This means an 11 hours’ flight with the 
needed stops, so that tbe daylight jssriod of 16 or 16 hours 
will be nearly appnisohed. At all events the flights ore 
likely to bring out some high speeds. 

French Hydro-neroplane Experiments. — During the 
reoent maneuvers of the French fleet in the Mediter- 
ranean, the war vessel “Foudre" was fitted out so as to 
carry hydro-aeroplanes on hoard This is easier to carry 
out than in the ease of ordinary aeroplanes, os there is 
now no laiinehing platform lu'i'iiwl to start up the flyers. 
On the vessel, an overheatl erane takes up the fljers as 
(hey leave the hangar and drops them overboard into the 
water The first Nieufs)rt inomiplane of this kind piloted 
hy Ensign Delagt> showeil ({Uite a sueiwss. It is of the 
3-plaee ly (s* and esumes a 100 hor8iviK)wer Gnome motor. 
On one oeeasion (he at>rc>plane was lei overtmard even 
during rough water, and it made a number of flights 
alMive the assemhUxI fleet. One jiarl i»f (he fleet repre- 
renteil the enemy in the maneuvers and the at^roplane 
could ul>Herve its )sisitiou and hnng hack a very oorreot 
report S<iiue of the flights with one {lassenger on board 
lasted for 3 hours at a timo, flying alsjve Toulon and the 
barlsjr and along the iK)ast. Admiral Bond de Lapeyrflre 
and his etat-major wen* mueh impressed with the per- 
formance of the hydro-aeroplanes on this occasion. 

Aviators’ Sickness. — Aside from the mountain sick- 
ness, due to the ran*faetion of the air and the musoular 
work done by olimliers, and also the balloon disease with 
analogous symptoms but whieh does not appear exoept 
at very high altitudes, we now have to take ooeounl of 
aeroplane or aviators' sickness, wliose effects have al- 
ready been spoken about. Them* are due to the rapidity 
wilh whioh the maximum height is reached and the still 
greati*r speed at the descent, that is, the passage from a 
low-air pressure to a higher one. M. Berget, a French 
aeronaut, after speaking of the conditions of the atmos- 
phere in general, also brings out some points on this ques- 
tion. Aeroplamm sometimes reach altitudes of 10,000 
feet in an hour, and here the effects on the ear such as 
humming or cracking noise are about the same ns in a 
balloon, but the effect on the respiratory organs is differ- 
ent. The pilot Is sooner out of breath and he feels a 
special kind of uneasiness During the descent, the 
heart beats are of greater aniplitude, but without acceler- 
ating. A quick descent in a sailing flight at a speed of 
1,000 or 1,200 feel a minute or even more, sinw* Morane 
descended at Havn* fnun 8,000 feet height in 6 minutes, 
causes a feeling of a sisxiiol kind, or uaeasiness, aooom- 
paaied with humming in the ears. Burning in the face is 
also felt and a severe headache, also the great tendency 
to sleep which has been before observed. The move- 
msnto of the body are sluggish and unskilful These 
symptoms continue for some time aft(*r the landing, and 
tiie tenakm in tbe arteries is noticed to be higher than the 
nonnal. 


The Junkers Oil Engine 

A New Type of Motor on the Diesel Principle 

Py .Toseph B. Baker 


P ltOK H. JTINKKltR, of Aachen, Oermany, >iuh de- 
n reinnrknhlo liiterual cuuihuMtloii eiiRlnp 
ollllitlnK the combuKtlon (not exidoaloii) of cheap, low- 
Kiiiilc Ihnild fiiciM l>y the comprtNmlou-lKnlllon uietliu<l 
of the lUenel engine, hut with certain I’udlcal luiprove- 
mentK In deulttn which Klve Incroatted efficiency end 
ndaittatlon to nil iK)wer puriKMtea 

JiiHt uM Wild Ih the father of the HtoHm enitlne In ita 
manifold fniiiiH, so lu our own day Dr. Dleael la re<*oK- 
iiUwl «« the llrst worker lu the Held of the Ititeriml 
conilniKl loll engine burnliiR cheap ftiel. Now coniea the 
■liinkerH eiiKlne um u radical Improvement In thla Held. 
ICxlatlin! eiiKlneM utlllzlni,' cheitp fuel oIIh to generate 
jiower III ecoiiomlea luinf lulniihle lu the Iu»m( eouipoiind 
Hlenni eiigliieH, have left much to lie doalred for c<*r- 
liiin Ntalinnar.v and inarliie applicationa, and have been 
Inappllcalile lo locomotive propulaion. TUo need haa 
lieeii for an engine which could goiicralc cheap power 
from low-grado olla- down to oven the UHphalliini otla 
and their realdues — not only for all Btatloimr.\ piir- 
jKiaoH, hut for pro|ielling veaiiiela under (iracllcul ciai* 
dltloiiH and for driving locomotlvi'a 
Thla need Is now tilled In the JimkciM oil engine 
(i'lg 0), In which the comlmalhm of the fuel charge 
111 u Hlnglc c,\ Under urgea two iilatoiia lu oppoaite 
dlrectloiia. The c.illiidc" la a almple tube, o|a<ii to the 
ntuioaphere at lioth eiuN — no cylinder lieu da. no atuf- 
flng-laixea, no \iili*>a with raechnnlam The greutl.v 
Huperlor heat eHteleiic), high aggregate iilaloii H|HH<da 
with low apeed of each aeimrulc platon, ladli'r acuveng 
lug and cooling and lower cooling loaaea, and the uh 
of viilvea eimlile thla engine lo allow a marked 
reducllou of weight per horae-iaiw'er— down to Icaa than 
one half. In aonie ciiaea one (|uurter — and a decided 
I'lcrenw In efficiency when underloaded and In overload 
Oli)iaclly. The deaign allowa higher a|ieeda and also a 
greiiler range of cimlrol of aiUHal Aetiiul englnea in 
UM* Include the propelling eiiulpmeni for twelve <K’eun- 
golng veaaela non under couatructloii, atatlonarv en- 
glnea lieliig inamifuct tired tiy proiiiliieiit Murii|M>au coiii- 
pgtileH. At preaent a ha-omotlve of li.tKki horae-power, 
dealgned foi a aiaaal of 125 kllometera per houi, and 
weighing leaa than a ateuni hwouiollve, la miller con- 
atruotlon. The field ojwii to thla t.tpe of jirliue mover 
la Indicated h) the fact that It couauuiea niij cheaii 
liquid fuel, eieii Includiiig iiaiihultum crude olla. 

Without dwelling on tivhiilcal detalla, the fuiiduineii 
lilt principle of o|H>ratloii of the Jiiukera oil engine niu.i 
be uiideratiHMl liy an lna|ie<-li<ai of the nnnexeil ache- 
luatlc dlagraiiia (I'lga. 1 to 5) of a aliigle cytliidei 
engine — ej Under and jmlr of pNtoua, iind the conneet- 
lug roda iitid craiiUa of the engine In five aucceaahe 
INtaUloiiN lliiougheiit one reMilutloii — In conjunct ion 
with the liidleHlor eard (I’lg (I), 

The ariaiigenieni of parts In the five dlagranih la 
clear on flrat Inaiiecl Ion In all but one feature, The 
obvlona featnrea are the open cylinder willioni cylin- 
der lieada, the two platuna moving alleriintely oiilwiird, 
that la nwaj from ench other, and Inward or lowiird 
eiieh other, (he left-hand piston 1, hcliig c<mni*cteil 
dlria-tly to Ihe iiiidille one of three criiiika and the 
right hand plNioii //, lieiiig connected to a cruaa bead 


Inward, Ihna turning llie iiiulii 
the iioila M and \ will be niidei 
of the engine la Irnctal through o 







Figa. 1 to S.— (Reading from top to 
bottom) diagrama ahowlng operation 
of aingle-cylinder Junkeni engine. 



Fig. 6. -Typical indicator card. 


Fig. 7.— Elementary plan of two-cylin- 
der horizontal tandem engine ahowlng 
cnnnecling-rod ayatem for the two Inner 
piatona operating on the aide cranka. 


Fig. 8.— Elementary aide elevation of 
two-cyiinder engine ahowlng connect- 
ing-rod eyatem for the two outer pia- 
tona operating on the center crank. 



A’, allowing fraab air to enter and t® 
cylliMlCT. Theae condltlona are amlntalned m 

piatona. having paaaed the outer dead 4) 

liegiii to come liack on the return atroke. In 5 the 
Inward wovcfnieiit of thi* plstoiiH has cloned bOtSl PlB®® 
of the porta and the compreeaUm atroke begltW Oh a 
cylinder full of cool, freah air. Tlie oompreaalbn, F to 
A on the card, heats the couflued air to such a tetAtwttt- 
tore that the fuel. Injected ahortly before the point A 
Is reached. Ignites us It la sprnyed Into the cylinder. 

Tlie HlKive la the complete cycle traced for a alngto 
cylinder engine of one pair of platous. In the tWo- 
cy Under (four-piston) form, wihleh may be built as a 
vortical or horizontal tandem engine with great sim- 
purity of design, the two Inner pistons move together 
and are linked to a single crosebead connected by a pair 
of rods to the two outside crunks, as shown lu Fig. 7. 
which Is a plan of the engine: the two outer idstona, 
which also move together, being linked by crosaheads 
and rods to the middle crank at 180 degrees, as shown 
I'l Fig. S, a side elevation. Tills construction, with 
two pair of eonneotlug rods, in the horizontal and 
vertical planes, resjiectlvely, makes every stroke of the 
engine a working us well us a compression stroke. 

It will be noted that the acnveiiglng Is thorough, 
and that both the exhaust and the former are iiecom- 
pllabtsl without valves having moving iiarts. The com- 
presseil ulr fur scuvenglng and fur the fuel spray Is 
siipiilled by auxiliaries driven fro;n the connecting-rod 
linkage, which is exlrmuely simple. The cylinders are 
simple castings, and one side of ouch piston is ulways 
eximsed to the atmosphere and comes to rest at every 
outward stroke lu a woH-cooled region of the cylinder 
not touched by the products of combustion. This se- 
cures perfect cooling and lubrication. Fliiany, owing 
to the division of the total stroke between two pistons 
In each cylinder, a high iiiston s)ieed is iittaimsl with 
low Individual piston siieeds, and a long cylinder of 
small diumuler. most favorably adaptetl to thorough 
scuvenglng and lo perfect combustion, may be used. 

The Government Hunts Rats 

T llK I'lilted States Government Is conducting a hunt- 
ing exjivKUtion for rats and ground wjuirrels, which 
so far has cost It cunslderoble mone.v for every nuiiiial 
addnl lo the kill. The expedition is In charge of tile 
I'uhllc Heslth and Marine Hus(iltal Service, which 
1ms sia'iit gl.tNKMIUU on the killing, and Is continu- 
ing the exiieudtture to-day at the rate of gl4,lK)0 n 
month. 

Hals and ground si]ulrrols were picked out fur the 
Government's game for the reason that they are held 
resiwuslble for transmitting the bubonic plague which 
broke out on the Paclllc coast In 1907, and so effec- 
thely has Ihe hunting been carried on tlmt not since 
11SI9 has a single human lielng In that section of the 
country been affected with the disease. 

In connection with its work of extermination, the 
Marine Hospital Service has conducted exiwrimeuts In 
the field which tend to show that ruts can live an 
Indetlulte time without water. Three of the animals 
W'ere put on a diet consisting of bread, meat, and cheese, 
but no water, and all were alive and well (10 days after 
the exiierlmcut was begun. On the fifteenth day one 
was given HU opportunity to drink, but made no at- 
tempt to do so. When kept without food, but with 
water one rat lived three days; and of six rats de- 
prived of Isith food and water, all died within iierlods 
ranging from two to live days. 


oiieu a ring of air-ports 


n early fora of the aliigle-eylliMler J««ker oil enflM. 


y\ CURIOUS form of water-hole Is found 
■*01111 the deserts of western Australia, 
dry by day, but yielding an abundant sup- 
ply of water by night. The flow of water la 
preceded by weird hissings and sounds of 
rushing air. The phenomenon Is dis- 
cussed by Hr. Malcolm Maclareii, In the 
Qnologicnl Magazine, who has, however, 
personally located and examined only one 
of these wells. Ha found that the water 
supply occurred In a long narrow trench, 
at the bottom of which was a tliln pinto of 
gneiss, seiwrated by a cavity from the 
main rock mass beneath. Appurentty the ' 
heat of the day causes tills phite to «»- 
pand In tin? form of a deimMston^ Into 
which the water retreats. When It oodiii 
and centracta at iHgbt It fomeo ihmC 
and then water buck Into the tyea^ ' ^ 
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CdUo Mb. Comptot«d wction of oimI in foreground. 



The heed of the Celilo canal. 



Hie Celilo Canel 
Br w. H. Ballon 

O l'ENlNG of the Oolumhla Wver to 
imvlRation from lla mouth to Biitlah 
(^lumbla la a project that haa been taken 
up euerpetlcally and may be reallced wltb- 
tu a very tow yeara. steamera now bring 
freight to Portland from latwlatou, on the 
Huake Blver, one of the Golumbla'a chief 
trlbutavlea, bnt an Itniataalblo barrier U 
preeented at Celilo Palla and the nearby^, 
mpida, where reablpment of freight la 
oeoeaaary. 

The moat important work In oiieutng 
the Columbia River to traffic la now gutiig 
forward at Celilo, where a canal, o« the 
Oregon aho'o of the Columbia IMver, 8Mi 
mll«M long, with S locka, la being built. 

Two of the locka will b« placed at the 
lower eiid of the canal, the total lift 
thla iM)lnt being TO feet. Another lock at 
the bead of Five Mile llnplda will have a 
lift of 1 1 feet. A lock at Ten Mile Raidda, 
which will be uaed at certain Htagea of 
water only, baa a lift of 6 feet, while the 
fifth lock, at the upper end of the caiiul. 
with a maximum lift of 0 feet, will uImo 
bo required at certain atagea of the river 
The project now under way waa authorlxed b.> t'on- 
greee by an act approved In 1905. The coat of the work 
will be almoat 15,000,000. Tl»e work Involvoa the ex- 
cavotUm of 1,800,000 cubic yarda of rock. 760,000 cubic 
yarda of aand. TOO.OOO cubic yards of earth, the con- 
atmctlou of 300,000 cubic yards of con- 
crete And 6.000 cubic yards of nibble 
maawnry. 

The Ktvora and Hurbora Act of Juno, 

1010, approprlatoil S6(XI,0U0 for continuing 
construction on the canal with n view to 
completing It lu 8 yeara. The now work 
includes the excavatlou <if about 6V4 miles 
and, in addition, the placing of a con- 
crete lining In aectloua excavated under 
former contracta, aa well as the design- 
ing and luatalluttou of lock gates and ma- 
chinery. Maj. Jay J. Morrow, Corps of 
Bnglneera. tJ. S. A., in charge of the first 
Portland district, decided, at the time of 
the last appropriation, that It would Iss 
BdvuntageottH to supervise the work di- 
rectly rather than let contracts, as had 
laien done previously. This plan was ap- 
proved by the ClUef of Ruglneera, U. 8. A., 
and Flrat Lieut Henry H. Rolierts, 

Corps of Bugbieers, TT. 8. A., was at once 
placed In local charge of the entire 
project, Involvltif the completion of con- 
tracta already lu bffect, and the comple- 
tion of work by hired labor. ‘ The orgaul- 
nitinu of affairs required some little tlue, 
but Gfiuatruotion work,, was gotten under 
way In October, 1910, and it has proceed- 
ed aleailUy ever since. 

In iirceecutlng the work, careful teste 
have been conducted by the offloen in 
oliarge, to determine the hualltlefl mak- 
ing for the best results, and materlats 
have been placed in the work strictly on 
their mnrtte. An odd l^ature la the main- 
tenanoe of a sand-crusher plant, whereby 
stone r^ted from the rook crashers, 
wbteh crash rcoka for oonenSe, are re- 
d^P^ to tttiuL This Is somevShat singu- 
lot tnm the fiset that there 
.dUQiHi neNctur where tttl« matdtlnl could 
, be sehhredi hut It is ftntad (Iwt by ntanu- 
fliflthftnir iti its eont to i^ only reduood, 


but the tests show It m ghe a greater tensile streuglh 
to coucrete than any natural sand axallable for the 
work. 

The Columbia River Valley l.s one vast granary, and 
In uutnuin great piles of wheat sacks are iducetl at rail 


and i'Imm landings awaiting 
the rortland nnirkcl (ireal 
ecunouiieN in t ransiH)rtutlon w HI be ell'is-ted 
If this great lonimgo of wlienl can Ik> phw’wl 
hoard steamers and tloatcd down 
This is 
the least 
portage rail- 
road at (Vlllo transiuirts freight, both up 
and down the river, past the places In the 
stream lwiM)SMlhle of navlgallon. This ad- 
dltbnml hauling of freight Is expenshe 
and causes delay 

The canal work Is exiS'Cled to he ttit 
Ished not later than 1!)1fl, and when tlil-< 
is neeouiplislKHt the wheat. Ini\, fruit, and 
much of the livestock, wlileli <'oni|)rise Hie 
chief staiile jiroduets of the Inland Km- 
pire, will find an Ideal «Mttlet to Portland, 
and theia-e hy water or hy rail to the 
markets of the world 

Iiutrumental Observation of the 
Sun’s Heat 

By tbs Paris Correapondant of the 
Scientific American } 

T ub Instnimenl which Is licing used 
hy Dr .1 Dupalgae lu France for ob- 
Kt‘nlng the heal of tbo sun pr»*scnts set 
era) Interesting features, one of thes4> being a ther- 
mometer made with a hollow conical bulb The aim Is 
to have the suns rays fall u|«)n a cell or absorbing 
chnmls'r so that the effect of the rays will be thus 
concentrated An ordinary thermometer, even though 
blackened, will always relleci a good 
jiart of the rays, and these will be 
lost. Dr Dutailgnc hud the Idea of 
iiiaklng a oomhined cell and thermom- 
eter. Instead of using u solid bulb, he 
makes a douhle-walled one In such a way 
that the mercury Is spread around In a 
thin layer just as it would apia-ar If pui 
between a double funiiel, and the stem of 
the funnel extends ns a lube so ns to form 
the thermometer When the sun's rays 
full into this eoiilcal-sha|s-d cavity (.1 In 
the diagram. Fig II, which Is blackened 
to absorb llieni, they are not re 
tlected nguin, us (bey are caught by the 
sides of the narrow funnel, which has a 
.'tOdegrts- angle This lalncllde Is due to 
.M l'Y‘ry, but Dupnlgin* here applbss It to 
II Iherinometer for the first time This Is 
placed Inside a Dewar doiible-wallcd and 
slivered glols' so that (be bulb ca\lty Is 
luriied toward the sun's rays and the long 
stem of the Ihermomeler e.xtelids to the 
rear The globe nets so as to prevent loss 
of heat In this way the user is able to 
i*Btlmale Hie heat of the sun under the 
bi»st condlHons It Is the qnaiiHty of heat 
and not the lemperaliire which Is ineas- 
nred, nnd such an Instrument Is a spis'lai 
foim of calorimeter, here shown in Fig U 
nnd mimed acHnometer. 

Niffht Letters in Italy 

A NKiHT letter senlce slndlur to that 
wlileli lias liis-ome so iHipiilur in the 
I lilted Stiiles and Hroat Itrltiiln has just 
been adopted by the telegraiib system of 
Italv (a stale tnsHliiHoni .Vissirding to 
II law reOeiiHy piissisl this service Is. for 
the present iippltenble to a list of deidg- 
imted iilaccH A luilform charge litis been 
adopted of li ceutesiml (alsnil $0.(104) a 
word, with a minimum charge uf 80 cau- 
Itwlml ($0,116). 





Burning Up Bnd Rondi to Mnln Good Onto 
By C. H. a»wly 

G ood roadn itrnwnt many 41ff««out iirolileiufi Ut 
tUffereiit aooordluy to the buthlliiK ma- 

tortiil at Imud and tlio character of the «oll. I’erhatie 
uo mure illfflcult coitdltloniii for the luaklui; of tfood 
roada exlat than in the lowlanda of the 
MlHMlHHippl Valley, where centurieH of 
HWimipa and tone of decayed vegetable 
matter have liicortM>raled in the “Kninbo" 
or “buckabot" Clays of that region a plus 
tlclty and mud-malcliig ability which pro 
duce the woret “roHde” in the world. 

During certain WHiHma of the year, 
these ao-culled "roadH" are nlredutely Im- 
paiwUile, vehlclea Hliikltig to the huba and 
boraea getting so mired (hat they iniiat 
(dther tie aluit or drugged <»ut with r<i)ies, 
often with hroken legx (o pay for lUelr 
drlvera’ temerlt.^ 

To moke a g(Hj(l road out of this "gum 
iHi” la u iirohlem, the Importation of aaiid 
for a aaiid-olay luDtiiro la tmi ex|)oiiaive, 
and there la not etiough ria-k In theae 
toculiUea lo make a hitching atone, let 
alone n macadam naid. But a aolutlon 
of the prolilem haa laien found In the 
"burneil clay” road, tii which the "gumbo" 

D HO changed In character by llrlng aa lo present a 
fairly hard and inudleaa aurfa<-e, even after a heavy 
ntln. 

The ‘‘guiiilai" cluj la black from I ho large percent- 
oge of organic luiitler It contalna. and from the aame 
reaaon la iiecullnrty atlcky and plaallc. Hut after har- 
ing (Ha'll hakial, 11 forma a clinker, which, while not 
ri'ck-llke la Ita tmrdueaa, ahowa no tendency to form 
mud when mixed with water. Tliia Huriirlaing fact la 
made uae of b> the fni'uiera living in the "gumbo” 
regtona, to make the •'hurnotl clay" nmd. laiekll.v the 
diatricta of "guinlHi” are beutlly womled, and fuel 
la cheap and doea not nia'd to Ik* hauled. The pnat'Ka 
of making a "burtital clii,\" riMid la aa aluiple aa It 
la novel. The widlli of llie road la determliieil, and It 


To make the looee nMi btto a road, opthtag ta nMded 
but grading with plow or aonper to make a tdgb 
crown in the oehtar and a dual compacting by rolling. 

The reauU t» n h«rd aocfaoe road which refuaes to 
get muddy, which wean wiMt, coats next to uotblng to 
repair, and whleh lirovldea a safe bridge totoWh 
“gumbo” country. On aether side of the rua4s tU 



Burned day proparly spread Mady for leveUaig hyroIBng. 

winter long, no carriage could roll — on to|t of the six 
to eight lucbea dresatug of burned gumbo cUukor, 
heavy wagons travel without dlfllculty. 

The coat of such a nwd varies lietweeu gl,000 and 
gl.OOW it mile, a very small price to imy for a good road, 
and imrticnlarly lu a district where, until the coming of 
the "bunied clay." transportation except by railway 
was, lu the winter time, an absolute Imitoaalbillty. 

Salving the Steamer **Jo«e*' 

T ilK fruit aleamer, “Jose," lay at her dock In the 
bhiat KIver, New York, laklug on a cargo of case 


raaad would 

It eoold be towed to k pesiaeaMMe^litVb^^ 
wnoUug opemtloaa. The lay 

of shlMdttg, and at a pglst 
atroag tliat work wa« actnaHv 

daok Vater at high and teiig'tidek. ' 

The talk of raisiiig, tba etkiMMp 
by toe Merdtt h 

VFniktnti Oonpany, and tot plaiw JtoW 
employed la pIctuMd I* 'miW; |rittt"‘lpgl|b 
lllnstratlon. While tb«l la Jfkt a 

new one, we iNtUere toa« i»wr tpadan 
would be intexestod In leamlliK Jj«d Iww 
such work la done. 

The wrecking outfit oomlaMtOf elx 
pontoottSi toree on each aids df the sBifcen 
veeael, and two barges, the latter fur- 
utablng the steam tor toe ptpniw Oh toe 
pontoons. The pontoons weye prodded 
with chain wells ot the term shown, 
partly broken away In oue of the detail 
views. The wells were of fiat triangota* 
form, fiarit^ out at the bottom, which 
was open to toe water, so as to allow for 
the sweep of the chain. There wera teur 
such wells to each iwntoou, and the chtfiis 
pasaed from the pontoons on one dde 
of the vessel under the hull and to the 
pontoons on the other side. Beside each 
chain well, there was a itwat which was prodded with 
tell and tackle by which toe alack of the Chain was 
taken np. The chains us they emerged from the wefia 
Itaased through planks fiilcrumed at oite end. and 
arranged to be lifted by liydrauHe ladte at the other 
end. The clmlns, after being drawn up taut by the 
tackle, were fastened to the plauka by means of toggles, 
or lTH»haped plim, fitted under the chain UUks, and then 
hydraulic lacks were operated to secure a uniform 
tension. 

As toe pull of the wreck on the chains would tend to 
cause the barges to come togetiicr, they were kei*t at 
toe iwtHiter distance apart by meanH ot beams known as 
"iil)reuderii." There wwre also top timbers lhat ran 
across the wreck from iMHittsm to ismtoou, and were 



D ditched on cither side. Next the surfsce Is ])luued 
up as de<*|il.v ns possible, and even four mules make 
a bard Job of dragging ouc plow through the sticky 
clay. The i»lowi>d up clay Is then thrown luto fur- 


the stream to prevent the fire from sjireadliig to the 
dock and other shipping. The firelKsits pumi)ed such 
a deluge of wafer into the vessel that It sank off shore 
lu thirty-eight fiwt of water. This hurniened on the 


fastened to the pontoons by means of chains that passed 
around their bulls, as shown dearly In one of the detail 
drawlugii. These served to keep too pontoons on an 
even keel. 


rows uorosH the road, making ridges about four feet 
n)iart. ('ord w<s)d Is laid closely across the tops of 
Ihese ridges, making u wooden fliwr Hbo\e lUo clay, 
the fumiws and ridges foriniag fluea Klr<* w.ssl is 
idled Irregularly on this wisMleii floor, with inasstis of 
cla,> filling In (he open spaces. A second course of 
cord u(nh1 Is laid on top of this nilxfure of wihhI and 
lnin|M4 of clay, and nil oi>enings fillei] with 


intli of March of this year, and It was not until the last 
of July that the work of rabdug the vessel, piimjdng it 
out, and dellrerlug it to the owners could l>e completed. 
The wreck could not hove been sunk In a more uiitav- 
onible iHMltton. The bottom on which It lay was cov- 
ered with iKiuhlers whicli. at that itulnt, formetl a 
jMK'ket ulwut eight feet deep. This meant that the 


Had the hose” rested on a soft bottom It would 
Imre been a slroide matter to pass the cbnins under It. 
They could have been lowered under the bow and then 
worked back and forth until they reached the desired 
{tosltlon. But as the wreck rested on twoldera, such a 
course was Impossible. It was neoessnry to get tlie 
ebniuH under at fixed ptdnts corresponding to toe posl- 
Uim of the chain wells on the ismtoons, 


kindling and light wmid The whole Is 
Uieii covered with ii clay blanket — usually 
taken from (ho dltclies on either side — 
to a depth of ii fool, and tamited and 
rounded off so that the heat may remain 
In the muss us long ns |N>sslblc. Where 
c<Mil slack Is uvuilalile. It Is often substi- 
tuted for w(«>d. The point is lo got heat 
regui'dIesM of wlnil fuel Is used. 

When complettsl, tin* tines are fired so 
Hint they will get the draft down wind 
The workmen jiuy careful ntlentbui to the 
htiniliig, and wlicii any part of Hie lire 
seems lo slack up, n>lnforcc that tine with 
tight UIndlliig, mi that an cyen burning is 
inHlntalned throughout the muss 

When Hie wmid Is nil Imrned — Hu* or- 
ganic matter in tin* clay aiding the «mi- 
laisHiin and in giving off beat— and the 
mass suttlclenlly «>ol. It Is found that all 
the clay on the first floor, all the clay on 
top, and even the ridges of i Clay tietween 
the furrows, as well as oodarnkato the 
l(|w|st fire, has been thorotutoly cUokered. 



and this necessltatwl lu many ca s ow the 
bteatlng ot a channel under toe wreck, 
torougb which a small chain could at fink 
tie passed, and then be used to haul a 
heavtor chain through. The divers cuuld 
not work ht tlie liottum when the tide was 
running, as It was slrfiug enough to sweep 
them off their feet In thh short intervafa 
of slack water, but little could be aecon- 
iflished, and so the work dragged an 
through several mouths. There were a 
iturober of delays, due to sitaPIfing of the 
ehaltta when the pmiteoiis were rooked by 
awelle. As the wreck lay in the pgto 
Of navjtgafluu there was much atuwebmi- 
«lou Whenever uuy large vessel poased hy. 
Hewever, tlie regular sound * stegitent 
roiT outuddenitoiy reduced th<te 
when pBiMteg the wreUk se on fo nrevMlt 
any aeddents. The chalm ^ uMa 
. hf eontact with toh fmflimi «• 

the veeael w|is moved ever thgwu 
Atthottgb tto teak 

(teathwed ea #1^' ‘I ; 
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jj^ «*» tut rwfxnutbtt /«■ ftotefiwnto tnad« 

^ 0Ht <wrri,|wi»ifei*« AfM^ymotu ammumea- 

tiom U»ml b» tn/wnitnd, M <*< 

A iNlicililtoii for Irfeiirritor Maken 

t«o of #M Sanwnlrfti Amihucan: 

t to iRIIIHEWt t)i»t maiitifacturerg of type- 

WtSBM adWt a toyiboMd that Would be beat wlaptod for 
dw Sbodl netiMld of opootM and ell of them manu- 

*!%;■ wwild «^Ilds|nUse the typewritw Uke muaical 
jUiMt Boteb)y the pkuo and would be of 
oo«v«ideii«^ to iKwide k obidoo^ 

AMt» Au», CM. B. T. Bakbr. 


of epooe for any paper to publiah bo absurd a theory. 

Ohnieeiter, Maas. Rbubbn Brooks. 

The ''Akron" Accident 

To the Bdltor of the Bcibntipic Ahbrican: 

We have notieed with uterest the varioux reports 
whiefa have appeared in the Kcibntipic Aubkican, as an 
attempt to explain the explosion of the dirigible balloon, 
“Akron," at Atlantie City, on July 2nd. We find it neo- 
essary to oorreet a few points on whmfa you have apiwr- 
ently been miainformed. It is true, to a certain extent, 
that the “Akron" Mmwod no hixmmI lines. It was not 
built for them. It was built aooording Ut the specifica- 
tions which we received, and oorrosponds iixactly to thcni. 

The rudder was not small, although perhaps not quite 
properly balanoed, and required Umi many turns of the 
wheel to move it. 

The “Akron” was equipped ^vlth aeroplane surfa^ios of 


There have been several theories advanced as to the 
cause of the accident 

(1) Firr nr etplogiorm — There was no evidence con- 
firming this theory, the tanks, while battered up and 
more or less broken to pieces, showed no signs of having 
lieen ripjied ojien by an internal explosion All the mo- 
tors were rei'overed but the small one and the cylinders 
found to lie intact. Some of the bodies were burned, but 
the doctor who examined (’alvin Vaniman stated that 
these burns were probably made by hot liquid of soiim 
kind (presumably hot water from the radiators) and not 
by hot iron, burning gasoline, or by Haine 

A violent explosion of gas would have lM.t‘n impossible. 
Recent tests of the gus showed it to he over (SO ])er cent 
pure hydrogen, although the lialloori had been inflated 
nearly four months. There was no signs of fire discov- 
ered on any part of the IntlhHin except one small spot on 
the fabric, which had evidently eoinc m contact with a 


Tli« Vlsgt INondurt* Braf» from an Aer<vbnM 

To Sditor of tbe Boiaurmc Ahbrican: 

Wo beg to floU your attention to an error in your 
ieso* of IMy fith, on page throe, under heading of 
“AwnHHMiMea,” in whkA you state that tbe first para- 
ciigisj from a flying maohino was made by Law. 
'■Wt your iaformation we would Uke to state that tha 
first OBOseisful drop from an aeroplaoe was made by 
Bert Ben? In a Benolst biplaoo, driven by Tony Jan- 
aus, at JiAeisan Barraoka, Mo., February 2(lth, 1S12. 
Ten oan find an aooount of this in any of the New 
York papers the day foUowing, as this attracted uni- 
versal attention, and was taken up by many of the 
(oralgil papora, the London Orajriiio carrying photo- 
grepiu on tha complete front page. We arc inclosing 
herewith a deeoription of this takei^^from Aero at March 
fith. Tux Bbmoist Aihcratt Company. 

Bt. Lonia, Mo. 


about sufficient siee to give a reaction of ataiut 1,(XX) 
pounds either up or down. Buoh a reaction would l>e 
sufficient. There was only one pair of orien tabic pro- 
pellers, driven by the central power {dant. There were 
U-tubc pressure gages from all the ballonots and from 
the gas compartment. 

The hydrogen used was exceedingly pure, and tests 
showed that the fabric had suffered practittally no deteri- 
omriou from this or any other cause. 

You may he interested to know our views in the matter. 

There was no representative of the (loodyoar Tire A 
Rublier Company in Atlantic City to witness the acci- 
dent, and, consequently, wc must liase our conclusions on 
the various and some times confiieliug reports of those 
who were eye witnesses, and upon the mvestigations 
which we have made as thoroughly as possible of the 
remnants of the wreok. 

The wreckage was raised from the water at consider- 
able expense, and its condition con-fully noted Bamph- 


hot piiat. A few reports of smoUe and flame having hisvu 
seen are eurreiit, but most witnesses, jiartieidarly those 
familiar with the ojHiration of gasoline engines, say that 
the smoke was onl\ the exhaust from the engine, and that 
there was no flami'. 

(2) liii/Uiiri of qnn hog due to tnUnitil /irrsKure — There 
are mam si ones enireiit as to the gas bag Iniing made of 
under-sl reiigi li fabric, or that it rotted from exposure, or 
from impiinties in the gas The facts are these 

Mr. Vaniman specified in his design a maximum pres- 
sure corresiKinding to 1 inch of water. The balloon was 
a<‘tua1lv built to stand an ultimate pressure of .S inches, 
thus giving a safety factor of 7. which considerably ex- 
ceeds tbe usual figure. Hut there was niasoii for this 
excess strength It. was to be an experimental machine 
of rather a novel design, and the first over made in tlm 
countiy. Likewise, Mr Vaniman. although a greet 
inventor and genius in his way, had not had the hm 
practieal experience with dirigibles which is given tin 


Determiiuitkm or Free Will ? 

To th® Editor of the Soientiwc Amdrican. 

In the issue of August 17tii, 11112 a Mr. Paul R. Birge 
nukes this rathor startling, positive and dogmatic state- 
ment: “From the deterministic, the only thoroughly 
scieoUfla standpoint, there is no line separating respon- 
rible wickedness from acts against the public peace which 
have their origins in perversities, etc.” 

He here out-Haeokols Haeckel in making a statement, 
wbloh, to the hasty reader, would pass for a seientiflo 
truth grounded upon fact while iu truth he has not 
proved the statement. What, is science? The following is 
Huxlsy'a deflnitian (see "Value of Natural History 
Sedenees," Lay Bermans, page 73) : “Beienoe is nothing 
but trained and organised oomknon aonsa. “ 

Prof, Hasokel says in brief on page 6 of "The Riddle of 
Hm VnlveMe;’’ “All purriy aoiontiflo investigations con- 
eiefei of; firstly, eKperieneo; seeondly, inference.” 

Is daterminatioa proved from experience? It k not. 
In fhet all wqierience and oommou sense is for the free- 
dom of the will. We make a praotioal application of it 
every day. As Doctor Johnson says, “Sir, we know our 
will is free and there's an end on't) all theory is against 
the freedom of the will; all experience for it." 

As determination oannot be proved from experience, 
aecording to tbe above definitions of science, it is there- 
fore not a tborougtdy seientiflo standpoint. Theories 
that are not grounded upon the facta of experience have 
no right to be called scientific, still less to be called ibur- 
ougfaly scientific and the only aoientifio standpoint. 

I wonder which is tbe more scientific, determinism or 
Free WvU? 

Washington, D. 0. C. H. K. 

Bow<<m CollWom 

To tbe Editor of the Scibntific Ambrican; 


pioijes of fabric were tested out. and all possible testa 
made that could in any way throw any light on the eaiise 
of the accident, and probable reason for it. 

Wo regret that oiur staU'ment, from the very nature of 
things, oannot be as explicit and satisfactory os wc would 
like to have it. However, wo will give it to you for what 
it is worth, and from it you can draw your own conclu- 
sions. Wo have made it out in the form of a general dih- 
cussion of all the theories of tbe iiossible cause of the oi’ei- 
dent. It is hard to tell which one is the most plausible. 

In thinking of the dirigible balloon "Akron,” kindly 
remember that the gas bog only was construetod by the 
Goodyear Tire & Rublier f'/ompanv, and that, according 
to the general specifleations and suggestions of Mr. 
Vaniman. The esur and the entire work of assembling 
was carried on at Atlantic ('ity under the direct super- 
vision and diiw-tion of Mr Vaniman. We believe 
strongly in the future of the dirigible, considering it only 
a matter of time before its development in this country 
will equal and surpass its development in Europe and 
other foreign countries. We believe that this accident 
contributed a great deal to the si-ience of the manufac- 
ture and operation of the dirigible balloons. 

We are ready to construct dirigibles of any tyjic, and 
will welcome anything that you can do to assist in bring- 
ing the dirigible to its successful completion in this coun- 
try. 

Any and all of this letter is for publication if you so 
desire, for wo arc willing and In fact wish everylwdy to 
know the true facts of the case. We are glad to furnish 
any and all information which we can, which will in any 
way throw any light on this unfortunate accident, and 
aid the acienoe of aeronautics. 

Unfortunately a complete examinaUon of the gas bag 
was impossible, as a lar^ part of it had l>een nut up and 
carried away as souvenirs, liefore It could be protected. 


In your issue of August 17th, under head of “Danger 
of Bow-on CoHision," your Callfomian oorrespondent 
McnMi to have entirely overlooked the foot that the 
strength of the plates which compose the hull of an oeean 
ateamaldp as compared with the total weight of the 
ihlp are an almost neMiffible quantity. 

th says "when the forward motion of a ship k lud- 
denty ate^ped nottdng whatever could hold the bcfilera 
suad englliM from brealdi:« loose and going forward 
ud amasfalng the bolldMlulB and prohably the bottom," 
ai^d Hmb he piotuma the horrible leaults from the 
hraaldnff of the oteafii pipM. 

Ho* anj^ikM with the ^toasllrt amount of praotioal 
lmoiri«dg> of otMogth of material knowa that aueh 
eoniitttkHM in inuMiaaibhi. 

4- Wt a^aakahlp, it awfa«^, owmot be inatautly 
•Udgid heeali# the frirae of any Mew that may strike 
oif the huU wm lw.takm up hy the sue^ 
rf Ihe platea, so chat in a very luge iHp 

I jr jn^ MMdd be frit in the middle of ^ ship, 
Mt, nMmt hy the pamagew on the “Titanfe.” 
oiti ii your eosMpondent imaghMB eouU 
If HM Of » great stwo^ 

oni oom body. >dt aa atwh n Miip 
tfra'OmtdilidtM mo iwgmaaibl*. -* ^ 

t mmmth I'hnMW wHt to tte Investigating 

' H ^«Miw to be a waste . 


Our complete report is oa follows: 

A largo number of witnesses were investigated, whose 
aooounts vary greatly as to detail, but the following sum- 
mary covers the points on which reliable eye wilriessuH 
agree and which we have determined from our investiga- 
tions. 

The balloon started directly away from the hangar, and 
holding its oourse, proceeded to a point over Brigautine 
Beach, then made two wide circles, and was making tbe 
third when the aoddent occurred. The ship was rising 
during the whole time that it was m the air, and had at- 
tained an elevation of about 2,S()0 feet. 

Shortly before the bag collapsed the bow of the ship 
seemed to be pointed downward and the orientable pro- 
pMkm ranaing, apparently in »n effort to bring the sMp 
down to a tower level. Accounts vary as to the exato 
meH^ of qojtopsa of the bag but the general opinion is, 
that the rent to tbe bag oecurred near tbe stem ; the ship 
wki Mmoet On aa even keel, and poised a moment in that 
tbe stern sank and she plunged downward; 
ydm'jA miy down the greater portion of the bag tore 
jtlw ear*, the oar shot downward atom first in a 
porit^ until almost down to the water, 
0^ il WlMMr around, partially righting itself, then 
dimk'ltm-fitot to nearly Its normal position. The poi- 
Hm ^ HiM'tto bag Whtob bad been torn loose, dropped 
tote tim' water a short dktonee from the wreck, and 
finttod ^ the ofaannel with the Ude. 


European pilots, and which insures thoir doing the ng.il 
thing at the right tune As to the fabric being rotted liy 
the gtts, or otherwise, it is sufficient to say that samples 
cut. from differi'iit parts of the bog ofter the accident, 
sbowei} no malcnal deterioration m strengtli All seams 
wen* tn;>le reinforcw) and showed far ovor the 1(K) per 
cent efficiency as riH'orded hv the numerous tests. 
Although, oil account of the souvenir hunters it was 
iin]K)8sil)le to tell when* tlie l)ag had first broken, it is 
manifest that no seams (so far as observed ) had been oven 
strained. 

In spiU) of the extra streiiglli, the iialloon could very 
easilv have boon burst hy lotting the iiressnre go up to an 
excessive amount It would take a faliric .W times os 
strong to resist all t he exjiansion likely to occur from the 
still's rays and it would lx* impossible to resist that duo 
to increasing altitude. There is some shglit evidence 
which seems to point in this direction, it was morning, 
tbe sun was getting hot and the balloon was rising at the 
time of the accident. Only the two roar engines were 
running There were scalds on Mr. Vaniman's body 
which would iiidicule that something had culled him to 
the rear of Hie car, awav from the pilot's bridge where the 
pressure gages were locatisi He hod a largo automatic 
safety valve of FVetich manufacture, which should havo 
Isxm ample to take can* of just such an emergency, b M 
wo found on examiiiatiuu that he had provided it with 
extra springs since the first flight, whieh did not allow it 
to open fully. Oil the other hand tlie Isittom of the bag 
was inailo purposely weaker than Die top so that if it did 
burst it would in all probability retain enough gas to let 
the maehirie down m surely. 

(3) Breakiign of Ihi gunpenmnn rnpeg — This theory has 
not to our knowledge lx>i«u advanced liefore, but it would 
well explain all the observed facts and lias strong evi- 
dence to recommend il The size rope useii for support- 
ing tbe cur gave a iionmial safety factor of only about 
throe (3), and they luid Ixion tightened up much beyond 
their proper allowauee We have it from two of the 
mechanics that these ropes had lioen breaking frequently 
when simply standing in the shed. If two or more of 
them hapjiened to break at once, all the others would 
speedily follow suit, thus throwing all the strain on the 
Iwttom fabrio, tearing it open and ripping the whole bog 
from the car. 

Propeller breakage —Tins also seems a plausible 
theory. We regard il as practioally im|xissilile that a 
propeller could ha\e broken from centrifugal fonn atone. 
They were of wood, niu at a slow speed, and were s|)w*i- 
xUy designed for Die work by a reputable Kreiicli (suicern. 
If, however, any I>art near the one broke, a Bus;K!nsi()ti 
rope for instams). a Made striking i<- would be easily 
broken off and might fly into the gas bag in such a way as 
to cause a fatal rupture 

While we deplore the fact that it was impossible to 
determine the exact cause of the accident, one may well 
toke satisfaction in the fact that all the accidents out^ 
lined above are entirely preventable. 

In the meantine, wo cannot apprin-iatc too muoh the 
work of tiuise who went to their death for tlie cause Dial is 
yet new, and which, like everything new, demands mure 
than its share of money and lives 

Thk Goodyear Tire anu Ruhbbh Company, 

Akron, O. Aeronautic Suppliee Deparltnenl. 




Curious Megalithic Monuments of 
France 

By JaoquM Boyer 

W K \^ln iKit coiiiuK'tKv tlilH urllcU' 
with II mliiiiU* Htud.v (if the 4,-15N dol- 
ni(>iiM nud roofed iillejs which the Kreiich 
CointnlHsUiii of MeKHifthle MoiiumeiilH Iihh 
reeilitl.i eiifiiloitiied , hut we will Hlini»l>, 
111 llu' llrwl iihiee, Khliicc iit thCMe IuiiiohIiik 
H' llcH of lU'elilKtorle IliiieH, thnt nre doubt- 
IcMM eoiiteuitioriii.v with tin* iiieiihlrx, col- 
uiiiiad(>K mid croiiil(*<*h'i, which we kIhiU 
M|ienl< of Inter. 

Accordllitt to the delhiltUui (jlveii h.v 
HoiiHtettei) mid (leiienill.v iidopted h.v 
Hrellii'oloidMtK, II dolmen 1 h ii iiionilliieiit ol' 
(dune, Imre or coieied with eiirth. mid of 
dlniellNloiiN Niillleleiit to conliilii Heieriil 
toniliH It iM coiwinieled of ii itirlHhle 
iiiioiIm>i of ronnh lint hIoiion Muiiiiorted In 
u hortr.oiitul iionllloii lo ii vnrlnhle iiimi- 
Imr of Nlolie iillliirN The iiiitiiher of )dl 
lurs mil, I he oiil.i two, iih In the dolmen 
Uiiowti iiN the MerchmitH' 'I'lible lit I/k*- 
inarlmiiier In Morhihnn (Fl>t fi) ; three, 
an In the I’lerre-heviV* iit Hniiitfime In 



Fig. 4.— Menliln at Lsmpsry, 


the depiirluient of llordoKiie (I'M); (tl : 


four IIH III the I rlie dolmen In (’reiiHe 
(Flu, :t). mid the U<H.*lie-iiii\-I.oiipH iit 
Heiuiliiollt ill Hoi-doKIle (Flit 7|, or .1 
etill hiriter iiiinilM>r 

If the (loliiieii eonliiliin mmi.i pillnrs 
mipiNirtliiK M>vi>riil eiiltihhitiireH, It l-i 
culled a roofed ulle,v 

.\|| exceedliitflv line spwlmen of this 
cIhns, the Itoelle llu^-F(■•eN (FiiIiIch’s 
H ocUl. N Mill! Hceli Hlillidlim neiir Uf*- 
llei-K ill llie 1 l(•]lllrtIllenl of Ile-Sle 
Mliiliie 

The ni(‘|{iillthh' iiioiiiinieiitN are not 
e\enl.i dlHtrllmted Ihroiiuhoiil Fniiice 
The! lire riiie in the cant and NoiilheiiNl 
exei'pt ill I he depart ineiil-< of th<> Aube 
and the Alia*s-Marltlines, aeeordliiK lo 
the Rtiiteineiil of .limeiih IhVhelelte In 
hid • I’ri'-hlHlorlc Arclne(dou,v" (I'.ttWi 
The,\ me found most almiidanll.i In a 


Fig. 6.— The inercHsnta’ Ubic at Loemariaqnar. 



aoue Included hcrt:weeu the Breton Ooaat 
of the Bngltah Channel and the Mediter- 
ranean ahorea of the deiMrtmentM of Uard 
and H^rault Two very compact groutw 
may be dlatlugulNhed ; the southern group, 
including the liie deiHirttUMita of Ard^he, 
Aveyron, Unrd, hot and Ixwiice; uud the 
wcaterii or Breton group, which ia moHt 
donaely aggregated in Flnl8l6re and Mor- 
bihan 

The attentive atudy of the dolmena and 
roofed alleys shows that their hulldere 
placed the large entiibiflinre stonos with 
their piano faces downward or inward, 
t«vc>d the floor lielow with smaller flat 
stoufMi and, In general, tilled the Inter- 
stices with still smaller stonew. iJome 
of the iilllars and rimf stones are so huge 
that it seems almost imitosslble that they 
could have been transported and assem- 
bled In the infancy of civillwitlon with 
the aid of nidlnientory tools, eapecially 
us some of these stones have evidently 
been traiisiiortcd to considerable dis- 
tances. For example, n stone weighing 40 
tons, found at Perotte bus been moved 
]0 miles and one at MmilJns 22 miles. 

The method employed by these pre- 
historic builders are entirely unknown to 
us; but experience has demonstrated the 
possibility of trniiNpi)rting and erecting 
very heavy musses without the aid of 
comidex machinery or even of ropes. The 
stone cun raised by menus of n serti^ 
of levers and supported by (ilaclng earth 
beneath lb After the lilook has been 
raised lo a certain height it can be 
allowed to glide down a sloping tmnk of 
rartli plastered with clay, and by reiMMt- 
lug these utwratlons, llu* stone can be 
transported to an indetluite distance. Pos- 
sibly the cave dwellers made use of 
ropes and of round logs, rolling on a }mtli 
paved with smaller logs or ])lanks. Wliat- 
ever method was employed, the construc- 
tion of the megalltblc monuments re- 
quired a spirit of order and discipline. 

(ConHnutd on pago IHh.) 





SCIENTIFIC AMERICAN 




The effect of odd rainwater on a gal- 
Vanimd water pipe of cheap Bcom- 
Mer ated in aarriee dMMt live yeara. 


Hancl-flred boilcra, ahowing production of amokc by carcleaa and uneco- 
nomic firing. Loaa of eSciency la probably between 10 and 15 per cent. 


Smoke, the Destroyer 

Uy K. C. Benner, Ph.D., University of Pittsburjrh 

AcvonliHi/ to thf> »ntoke itutpn-tor of Chioat/o, fkr Mack, futncH hclchctl 
bv the chimneva of hia Hty oauac an annual loan of flftu miUton tlollaia m 
ruined merchandiae. Since one third of the American impulatum Itna in 
citiea, the United Statea deoloaical Surven eatlmatea, on tin haaia of thia 
amokc inapeetor'a fitturea, that the total loaa eauacd hii aoot reachca a dizs/l 
total of aix hundred million doltara TIeie ia indeed a problem fot the 
That he haa nut nepleeted hia opportunltp ia evidenced bp the 
folloteina ui tide, which, written bp the ehemiat in eharpe of the Urn- 
veraitp of I’ittaburi/h’a amokc inreatiaation, ahotea ernetlp to tehut the 
dvatruetive action of amoke ia due. — Rdjtob 



A beamirched monument. Carved 
lamppoata in front of Carnegie iib- 
rary. ahowing aoot diacoloration. 


Sclally Intereat. htmaelf lu the puiiflcatioii of the air, 
but the prohlema oonfruntliig him In the (lealgtilng of 
bulldinga to Ite ereetetl In u Hiuokj tnwii are ho mani- 
fold aa to moke a clean atiuoMphere h mutter of moment. 
I<’or architecture dooH not deiietid upon u knowledge of 
uiatorlala nloiie, nor upon deNtgim of lieauty alone, 
but 1 h very d<diendent up<jn the atmouphere, and when 
amoke poUuUon ia taken Into ac<<nunt one haa much 
to contend with. 

Soot iKNuteHuea the prottertiea Inherent lu Itaelf fur 
making the worat poNUlble kind of dirt. 

1. Finely divided curtioii formu the baMlH of our 
beat black iwliita. It 1 h oi»aque and haa a large cover- 
ing power, 1. e., a little will make a large aurface dirty. 

2. It (<ontalnH tar, which, un well aa Iwing black 
and corroalve, cuuaea the wajt to atlck to any 
material with which It cornea in contact. 

8. Finely divided cnrbuu haa a great abaorblng 
liower, alMorblng large amonnta of the 

aulpUur acida, more eupcclully aiilphur- 

oua and aulpbtirlc, with minor amoimla of 
hydrogen Hul|)blde. 

No wonder that our houm>H look grimy and 
mlaerable and that the uae of akyllghta In 
many platvN la made lnu)oaHllile, while In 
othera It la ueceNWHr.v ho to urraum* them 
that they may l»e readily cleiuied. OtUer- 
wlwt they would aooii become uaeleaa be- 
cauae of the UK'unuiIutlon of mait. 

Again, chaiigt'H In dealgu ao na to make a 
different arningement of drain pliam, etc., 
are, at tlmee, neceaaiiry in order to prevent 
the aplaablng of ralnvvarer containlug aoot 
upon the building. 

In a amoky city, loo, much more glaued 
tile and vitrified brick la uaed for Ihe out 
Bide of buildluga, aa It maUea the cleaning a 
comparatively almple matter, waablng alone 
being necoBsary. Building stoiiPB, anch aa 
UmeBtoue, marblea or Bundatuiiea, with ctil- 
careouB binding material are rapidly dlBln- 
tegrated by the acid lu the amil and the air. 

Therefore, raatPrtalB tmeh na granite, anud- 
atoae (with a bIUcIouh binding) brick, etc., 
which ate not attacked by the BUlphuroiia 
and aulphuric aetda lu the aoot, ahimld Iw 
ntlltud. But, nufbrtuiMtely, ^at atone 
Wfaitdt la moat eaidity affected, dlalntdgrated 
by the ktnwMipbctic iidd and AeColuriaed by 
aoot, ia t<h« one which It ia cnaleat to work 
into the idoatrod ahape fur bulldlug puriraaea. 

OBapite apd otmilar atmira. wWch are prac- 
ticality uuattacked by add and impervloua 
to taolatare, emm<}uently offering little 
chatgia tor the Hoot to lodge and readily 
cloaliad, nto ek^wmely OKpenaive becanae of 
tha fftlliewitty In working. Tbtw the architect 
flaiiil'ltoamlf oonfroHtMl with monetary- con- 

il|''^t|)|kaff(mr,^aeraiM. ^ ago, the aub- 
laet waa ufMoiy dlaonaaed . a«d vartoua 
SMMMlaa were advocatad. l. mt Fatnuag 


the .atone with imrattlne, almllar to the treat- 
ment given the Ohellak In Central Park, New 
Vork, and covering with aolutlotm of auap and iiliiin, 
HlUcate of auda, carbonate of baryta, etc, and alHu 
imtented preparattona. Tlieae are all more or lesa 
eftecllve and tend to reduce the evil effectH of the acid 
and aout to a mtuimum by cUming the iMirea of the 
atone. Sand blaat ia uaed for cleaning in wmie placcH, 
but thtH abradea the aurface, leaving It rougher than 
tiefore. 

Hydrochloric acid la utlllaed for wanhlng down alone 
walla, but It muat be need with care, aa diacoloration la 
likely to follow. Cleaning the atone la at leant but u 
tumporur.v exiiedleut and repreaenta a iieritallc tax on 
the owner. The logical thing ia to make chvtnlng un- 
ueoeaaary by water-proofing the Htoue and doing away 
with the amoke. 

The aulphuric acid in the air and occluded In the 
aoot acta on calcium carbonate (the principle coii- 


atltuenl of HtimcK inoat 
the Hool ), and forma cii 
1h more reiidll.v aolublv 
ixuiate but, at the ai 


•cinllb corroded I 
■linn Niil)>hiit(‘ Ig.v 
M water than tin 
ae time. CU lines 



Lower atory of Keenan Building after it had been 
waalicd down. TUa etory ie cleaned twice a year. 



undergo a phyalcal eliHiige, muMiig li swell and be 
come iKiroiiH mid friiilile and oualh illslnlegrated. also 
roughening poIIhIuhI NiiiftieeH, tliiis iiiiiklng llieiii iiioro 
aUHceptlhle to attack h.v acid and molsiure and alwo 
cually affected by wealber 

l>r Anglia .Smith Iiuh found mortar to contain 2S.;ill 
p<*r pent of Kulphiirle acid, cs)ulralenl to ^s p) [hw cent 
f'li So, caused fiom the action of the Hiiliiburle add In 
the air on the culclinn carbonate l.iniestone and 
marbleH bine lasui found to eiintiiln (152 to per 

cent Oa So,, and biwaiiMe of the coiuparathc ease with 
which thlH Hulwlunoe 1 h soluble In watei, the surface Is 
readily eroded The efiect of the Mulphurlc acid ab- 
HorlMsl in Hool Is rathor uiatked on mosl metals and 
gpcnter than Ihe action of a like aiuoiinl of add 
hi the rainwatci or alt 11 would stsmi 
from obserMitloiis taken In Plllsbiirgli that 
siHil containing add adheres to the metal 


ehsMrol,\ tie coui>lc, thus mnklip' eon< 
much more niidd, In the ease of Iron 
ubiimniiim, the oxide (or basic sulpliati 
lit-oduced, lit least in part, from tbe 
tiliiUe, and tUi* add Is usisl ovi>r and 
again 

To cx|icrlmenlali,\ \crlfv these obs« 
tloiis, duplicate .sets of various metals 
fusteiuHl to two boards due set was 
ledetl fiom tlie soot In the air by meui 


Miniiuiit of eorrnslon 

The following figures obtained In Messrs 
\V, B, Wortblngton and A Uattray. show 
the accdenillng effect of the adds in the 
air Quoting from t’ohen, nurnlier of 
rails were placed lu siillalilc iKt.slllons b.\ Ihe 
side of the line, and weighed at Inlerials and 
the loss of weight nsorded The rails were 
of the orilliiar.i riillwii.v s(>ctlon weighing s(l 
ismiids per .Mini." The animal los.s of weight 
from corrosion was ns follows 


Pktatitig BxehBiiga National Bonk. Thia old iron ftoat, 
OM *t Ptttabnrga atractoroa, ia givan two eoata a year. 


The i|iiestloii of exterior and Interior 
decoration Is one affected ns much b.v flic 
amount of smoke In the air as b.\ the tastes 
of the owners of the liulldlng. Inferior 
(( 'nnoIwl«d on isig* i8A.) 





SCI^F1CAM£»CAN 


The Heavens in September 

Indications of the Sun’s Motion Tlii^aiilgh Space at 12 Miles per Second 


By Henry Nnnis Rusaeti Ph.D. 


W iO coimldpred luHt uioiith Nome of the eoflelwilonN 
wlitcli initeht lx* druwii from n study of tlie nio- 
il(iiiH Ilf the NtHTH In ScoriduH nnd SaKittarluN; hut we 
were fur froiii exlutUHtluK thiN topic. 

The lUtiKrHiu, Mhowlue the amoiuit und direction In 
whloli eiich Nttir will move In the next hundred thou- 
Niiml .vi>iini In reprlntetl hen>, und, for comiwrlHun, a 
H4>eiind In Kl''en exactly Hliulhir In nature, Imt exhihitlug 
ti iMirthm of the northent heaveiw (now vlMhle In the 
evenlnc kIv.>). In which the eoUHtellatlonH I,.vra, Her- 
eiilCN and (’oroiiu Horen liw may at once lie recognised. 

Kach IIIUNtrntlon sliowi all the sturH In the given 
region whieli tire hrighter tliiin the fourth uiugiiltude, 
with the Iiddliloii of a few nllghtly fainter ones to 
iiiiiik eertulii famllhir roiiHtellation flgureH 

It iieedM only a glimee to Ke(> tliat there are very 
inai-keil dllfereneeH la llie way In which the NturH lu 
theN«> two regloiiN of the aky are moving. In the vlclie 
lly of SeorplUH alnioHt all the Htiira are moving winth- 
wiiril and weNiward (Ihitl In, downward and toward 
Hie right on our diagram) TIiIh upplieN not only to 
Hie Htara of the moving eliiater which we deaerlhed luat 
inoiiHi (which are all going tn the aume direction and 
a, the Hiiiiie rnlel. hot to the retuuliiliig Htiira, which 
though moving In dltTeient direct Iona and at different 
inlea allow Hie lendenev 1o move downward in all 
lull two cuaea out of sixteen, und a dlNtlnct, though leaa 
loervvhelming teiideiiev Inward the right. 

Ill the legion of llereiilea the sltuiiHon la i]iilie dif- 
ferent llnrdly iiny two alara are moving In Hie aume 
diri'cHon or nl Hie siiinc rale, und uiollons lo the right 
or to the left, np or down, oe<-iir with an entire lack 
ot ayatem, while font aliu's are moving ao very alowly 
that even In UKMHNi veiira lliey will not have changed 
their iNialllon hy an iiiiioiinl great enough to allow on 
the dlitgriiui, ao Hint they apia-ur ainiply iia dota with 
no arrovva attuelied lo Hieiii 

III the llrat r*>gloii we have aoiiie approueli to order 
In the ateltar moHona . In tlii' ae<-oiid we tiiid eliiioa It 
may aeein at flrat night aiirprlalng iliat it la (lie order, 
mill not the ehiioa vvhteh vleniundh eMiluimtlon , hut we 
niliat reiiiemlier that the atiira vvlitch aeeiu to ua to lie 
iielglilaira In Hie akv, and to form a detlnlte cuiiligiira- 
Hun have iiaiially no real eoniiectloii at all: «onie are 
many llmea ua fur iiway from iia iia olliera, and tliey 
only aeem near together hwatiav' (hey are iieurly In 
line vvIHi one aiiotlier from our purtlciilai’ lailiit of 
view We iieevl not, therefore, esiK*ct to flnd the NturH 
of a given eonatelliitioii mov’liig In the aame direction, 
mneli leaa ill the aume rate, and, uiileaa we can allow 
aume delinite reaaon *o the eoiitrury, we may exiiect 
to tind aa iiiaiiy going northward ua aoiiHiwurd, und 
uialvvai'd as vveatvviird 

Til la la Jiial what act mi My Iiupiicna iu the region of 
lercnlea, und we may, tlierefore, reat eon- 
lent to aaeillie what we ohaerve there to 


at lira, each of 
t rlglit uiiglea to 
aatiie iiumlicr of 


/eta Hercillla (shown In Hie iipiier 
riglit-lmnd i»nrr of the tlgiire) is Hie iieiir 
eat. Its dlatnilCi* la>tng nlioiit 'Si llglit-yeiira 
Ne.\l coiiie fi Ilerculea and Vega (the two 
inpldly moving atura in (he left-liaiid Imlf 
of the dliigraiiil, whoae dlatniicea are .it 
and :i.i light -y ell ra, aecording to tlie liiteat 
ohaeniitloiis. The star of largest proper 
motion of all in (he region, y Merjvenlla, 



Prop«r motloiu of «tan ta HemilM, Coroan 
sad Lyra in one h«a^«d Utonmnd yonn. 


Proper motions of sUra la SeorpHn ami 8n> 
gitUrlos in one buadrod tImneuMi yaafs. 

aplieara to be farther off, about flO llgbt-yeam (accord- 
ing to the mean of three meaHurcH of Ita parallax, 
which do uot agree ub well an in moHt caaea). Itn 
actual rate of motion must be much more rapid than 
that of the other Ktars. But why do the stars in 
SagltturluN la>have ao different? It may atlll he true 
that thuae which aeem to move feat are. on the aver- 
age, nearer to ua than the otben; but this doen not «t- 
plHlu the general noutberly drift of all the atara in 




I^IGHT BKT: JIPTBHASB AHIli OCIOMBR 


thft rttgiou. If thle peculiarity ifne tmOnoi 
n^ellatbn we might be content to nay 1*11* <l»i|*|lM h 
l|iia poriicular jiart of the heavena Ml « : j^i|i|Nutar 
tendency of their own ; but much the eame t|injh>l1|ini>h 
not to quite ao marked a degree. 1« found 
of the ahy. There la a distant prafereneev 
motloua of the ettara for a cerigln quarter, and ah 
avoidance of the oppotdte quarter. The favored dli^* 
ttons run by no lueaus at mudum. They all point away 
from the regton of HerouleM and I^yra. and, toward 
that .of Caala Major. 

Our Sun itself It the seat of thh motion, and la Hteika- 
lly progreasing through spoov. litte the other titars, 
carrying all Its attendant plauets with It. The appar- 
ent drift of the heavens Is the rofloetlea. if wo may so 
speak, of this motloa of our system toward HereqM 

In either of fbgoe regions the Inflummo of the solar 
motion changes ool^ ottr dlstanos ftom the stars, with- 
out influence lipon their apparent motlou actuas the 
sky, and we get a chaos of proper motioas with no 
marked pteforencea. But when we look out nearby 
at right angles to the motion of our system, as is the 
case in Magtrtarius, the apparent drift fat at a maxi- 
mum, and only those few stars vvlileh are going the 
same way as the Bun, but faster, atniear to move OMW- 
stte to the general run of the stars. It need hardly 
be adM that this hytsithesiH of the Son's motion baa 
been fully tested, and the proof cUiiched hy tqyectru- 
scoplc oboervatlons. The average rale at whioh wo are 
growing nearer to Hercules, aud farther from (lauls 
Major, la twelve miles tier aecond, which muat obvlonaty 
be the rate of the Sun's motlou lu space. 

The Haavena. 

The regions of the sky of which we have spoken are 
both visible in the early evening, though hy our hour 
of obaervatloii a imrt of the southent one has set. We 
may still flnd Sagittarius near the southwestern hori- 
sou, and; passing uorthward over Ophluchus, recog- 
nise Corona, Hercules, aud I^yra a little north of west, 
Ihe last high up toward the senlth. Oyguus is still 
lilgber, practically overhead. The Great Bear Is hw 
on the Dorthwesteru and uuitberu horlsim, with Draco 
and t'rsa Miner above. Casstoiiehi and Cepbeus are 
above the iwle, and below the former, in the northeant, 
are Perseus aud Auriga. Taurus is rising, and (Tetos 
occupies the soutbeasteni sky. Above these are Aries 
aud Pisces, then Andnuneda and Pegasus. Aquarius 
und Copricormis occupy a wide dull region tn the 
south. r.ower down Is the bright star, Fvnnulluiut, iu 
the Southern ITsh, und sUll lower the couatellaUon of 
the Oaiie well visible only In more southern latitudes. 
The Plansto. 

Mercury Is morning star all through the month, and 
is well observable alwut the time of his greatest elonga- 
tion on the 7th. when he rises only a little 
after 4 A. B1 He Is in Leo. and passes 
about five minutes of an hour north of the 
brighl, star Regulus ou the mumlug of the 
10th. Thle will bo an Interesting cmi- 
JtincHou. The planet Is much the brighter 
of the two, exceeding the star about five- 
told. 

Venus la evening star tn Virgo, and 
may perliaiw be seen low in the twilight 
in the latter part of the month, when she 
sets alHint K:-iO P. M. Mars la also an 
evening star, theoretlcall}’, tmt to too 
near the .Sun to be observable. 

Jui.itrr is evening star, oettlng about 
8 :3() P. U. In the middle of the mvmth* 
Baturii Is in Taurus, and rises ahont 
the same time tlmf Jupiter sets. 

to tn Oapriconius, and oomw 
to the Meridian at H tlW P. M. on the mid- 
dle of Beptember. Neptune to tn Gemini, 
obeorvahte only in the morntug hourn; 

The Moon is lo her tost quartor at h 
A. M. <m the 4th. new at 11 P. M. on the 
10th, in her first quarter at 3 A. M. U« 
the lOtb. and fall at 7 A. M. on the JlOfb. 
She to nearest as ou the 8th, and tertlwst 
away «m the 21st.‘ 

At, fi A. M. on the 28d the Bun etoatma 
the Otlnator and enters the “alga’* M 
Libre, thongb not the eanateUatloa, 
the pMCeesion of the wittlnoses has figt-, 
riod ^ two out of agreement alnce 

W’iih preriMeii that thle to (he WhlMIlit 
the autumnal aqntnox. 

PMuoatoa Ubearvatoty, . ‘ ‘ '"''it:/ 




imr Vkm im wto- 

■ fipf^MiwA m ^ 

mm mi'wm o4U « *wJiw»ta» 
It «imsUt« ft a Ugbt fewin Kte 
OrovfdMl ^th a float at aAch 
aM. iBba awlmmer nitqwrta tUnuoU on 
tUtt ittfbie arlth hla IMt on pedala nnflar 
ttw iraM float Ry «lvtag the peflal# a 
peettwoaittiig motion^ he operate* a pro- 
priter that flrtvee the Btaehtne tbroiMh 
tba itri^ter. Tlw utaerlng la done by the 
iumd«, and amuk With a device of tble 
eoit the mrimmer can mahe a high epeed 
throulh the water, becauae hla energiea 
ate naad to beat advantage. The appa- 
ratna may readily be folded up and trana- 
pcdrted, The email Inaert ahowa the appa- 
ratue ,U> iwe. The haroeaa on the awlni- 
aMrl l»aeh •• connected by a wire to the 
NUi^iorta of the rear float and enablee 
the operator to gain a better ptirchaae on 
the pedala. 

Tmdt lor Aeroplaaefl. 

D IIBINO the recent war maneuvera 
the aeroplanea of the aviation aquad 
were tranaported to the aviation atatlon 
by a motor truck of atandard make. The 
work of this motor truck waa very aatla- 
factory, cckialderitti; the fact that It had 
to travel over bad roeda and very rough 
ground. The aeroplanea. however, had 
to be completely dlamoutled lu order t<ii- 
atoW them on the motor truck. In Kuro- 
pean eountrlea trucka of ai>eclul dealgn 
have Iwen built for the purpoa© ao that 
the a«f<d>hiuoa do not have to be dla- 
mantled oompietely, and hence can be bh- 
aombled more ijulokly. The accumpnuy- 
iug phtitugraph ahowa a truck of thia type 
oatilblted at the Belgian automobile ex< 
IMMdtlon laet winter. Thla truck la u 
trailer, oot being provided with a driving 
mechanlam, but belug adapted to be 
hauled behind a motor truck or an auUi- 
mobile. The truck la doalgned to take a 
moiHiplaDe from which the plunea have 
been removed, the latter Itelug twclu'd 
alougaldtt the body of the aeroplane. 

•Ow die Ln w e i wi “Wind Wifoii/’ 

By T. M. R. von Kdler. 

W HILH the Ideo of driving motor 
care by manna of an •‘aeroplane" 
pro^ieller la not exactly new, the inveu- 
Ikai of llounte de Leaaepa, ahowii In the 
nccomiainylutt photograph, preaeuta aev> 
cml exceedingly novel featurea. It la by 
all odda the moat elatwrate attempt ou 
the jHirt of a motor car dealguer to utlllxe 
the puablug power of a large two-bladed 
propeller. The machine la not an ordi- 
nary automobile ebaaaia In which the dif- 
ferential and trunamlaalou have been tem- 
porarll} ••declutched," ao to any, but It 
la a enr dealgued eai«claHy for thla aort 
of propulaiou. 

^e de Leaaeiw car haa no "live axle," 
and all Ita four wtaeela are "free turning." 
Tlie propeller ia driven by a aingle chain 
leading from the main abaft to a abort 
Jack abaft to which the bladea arc faal- 
eued. Htrong guard* made of atecl tubing 
and wire netting form a partial protec- 
tloD for peraouR approaching the whirling 
propeller bladea. Theae gnarda ara alao 
expected to catch tSie brokeiT pleoea of 
the propeller bladea In caae of an acci- 
dent. The mdbnr la of 40 horae-iwwer. 

In ita tong trial ruu of Aver 300 nillea the 
car gained a speed of about 0*2 mltoa 
par ll^r over fairly good roa«la--a iiotlee- 
able .feature of the trial ^g that prac- 
tically no dust was mlaed l^y its paeaage. 

Tim lattar very desirable attclbu|te of 
aWik a ear la wnitlT explained by fb« ab. 
g^e# of the alailtfad "duet pan." whhdi 
haHHini l*clokr the chamify of the ordinary 
uMMoy oat« and which deflecta a atrang alt 
dlreetly upon the reed aartuce. 
I^jbici^ofa, Btere Id thg B*ee .tundng of 
wliMti tn the de latoaepa 
edfl .Ohly « tdimilc retUng motion. 

hdttmioMIe the 

■ * ktlfdwt'. PMH w “Atl*” 

' mwfheh; odwda# m dia* . ■ 



Prop elle r driven awimmlng machine. 




a ear atarthigr a trip hmm Pori* to Lyena. 



id enwiia ef -Uaek Ifghtoing.*’ 


bulHiict* (li«4«‘ ndxantngcs iiml to retard a 
generni adoption of propi-llor drive are 
not iiilswlng. .Starting the ear in a strong 
headwind would In- uIiuohI iin|i<iHHlliU\ the 
forward pull and aia-esl lieing larg<>l.v de- 
Itendetd niMm the niovenir-nt of (lie sni- 
rounding atinospliere , in heavy sand or 
Htick,> mud it would also lie dlfllc-ull to 
obtain sntlielent triiethe power to o\*-r- 
come miction of the nnid iit the niouient 
of sliirliug. Onei- the cm Ujih liwn set 
in motion it Is kept going nl ii small ex- 
jK-iwe of power 

Tin'll Ihi-re is the great (Inngei of Nt<s-r- 
iiig 1 roubles, Induced li.\ the eonslnntly 
elmiiging s|H.‘ed of the car iiiidei eliiinging 

wind and liv the gMoseoph; 

action of the liii'ge propellei, whieh suh- 
mits the m(H-hiMiism to enoimous toisiomil 
stres.ses Tests m.ide on the lee heie In 
.\meilcu with ii similar "wind wagon" 
lime shown It to In- liica|iahlc of taking 
nIihi')) turns at e\en niodenite sisH>d 

Willie the de I.esseps car mm lie Inter- 
esting from an eiiglms-ring point of view', 
tliere «p|ieiirs little danger of Its general 
Introilncllon— at least In Its jiri-seiit form. 

Black Lightning Flashes 

T IIIC uecompiiii,>lng iihotogratih of 
lightning, showing both hrighl and 
black Hashes, wos taken at I-nke Iteiiton, 
Minnesota, on the night of Maj Hd, 11112, 
ut midnight The shutter was open one 
mliiiile, dining wlileli lime probabl.x sev- 
eral successive Hashes is-eiirred. 

Black flushes are frisjuently seen In 
lightning iihologruphs, and the <-ondlllona 
iindei which they occur are now well iin- 
(lerslood Willie Hashes with black bor- 
ders, IIS shown In the present easi-, are a 
cliHracleilhlle feature of the phenoiiienon. 
i lie hhiek Hush dues luit m-cur in nature, 
bill Is a tilek of the photogriijihle plate, 
and different kinds of plates ni*e sensitive 
in verj different degrees to the prooess 
involved. The jiresent picture was jtrob- 
uhl.v taken on a Him, and shows the plie- 
iiomeiion In u marked degris- 

.\s long ago as ISMI Mi A W I’hijdep, 
the well-known I'higllsh pliotograidier, 
showed how to repnsliire this phenomenon 
In the lahoiiilorj {mioKophtral Afntia- 
itiK, ."itli series, vol 2S. )) tiLMM), whence 
it has since Imen known iis the “I'laydcii 
effwt’ If nn eh>elrle s|iurk of moderate 
Intensity is iihotograidied, and the plate 
is siihsisjiiently e\|i(>sed lo ii very ftsHilo 
general IHunilnutlon (e g., with gas- 
light). the jihile, after deveh)|)rnenl, will 
print an ordinary white Hash, If the 
nfler-Hliimlnntlon Is ii little brighter, the 
simrk will not iippeiir on the print nt all: 
uml, flnully. If the after lllumlimtlon la 
still brighter, the siuirk will iirliit black. 
In order to get bhiek Hashes, thon-fore, 
the plate imiNl have Ish-ii exiiustKl nt lens 
twice to the light. 

SiipiHise, now, that u lightning Hash lias 
regislerevl lls Impn-ssloii on the plate, 
and iM-fore the shutter is closed a seisaul 
Hash cKs-iirs lu llie saiuo Held. If Hie 
latter Is lirighi enough, the c-hiiids will 
be lighted up and Hie light retlis'ted from 
them will produce the diffuse llliiiuimi- 
Hon of Hie tlelil ms-essary to jiroduce “re- 
versal" of the original image. That often 
only the hordor of u bright Hash is re- 
versed Is explained by the fact Hiut this 
la less Iniglil Hnui the ••core" of the dis- 
charge and is more easily afl’e<-led by the 
siihHts|ui‘nl tlliimimiHon of the Held 

An nttem)il lo expliiiii the eheuilstry of 
this iirocess (somewhal l(s> Its'hnleiH lo 
in- given here) will Is- found in (he i < r- 
haiiitltinui II ih r itr Iiturhi’ii l‘h ilnI^'iliHr hi ii 

Ocurllxihiift, Seiitemls>r irdh, Bill, p. 
II7«. 

in photographing lightning for selen- 
tltie iuir|Misi-s it Is desirable lo select 
plates that are as llllle ,is possible sus- 
et-i.Hhle to the Chiyden eff.s-t , for. us 
statisl above, this eff’i-et may entirely 
ohllteriite cert nil) Hashes Tests of a 
large numher of plates from well-known 
makers were made a few years ago by 
Dr B Waller, of Ilamhnrg, lo determine 
vvhtcli are luosl satisfactory in this re- 
plied. (SiH- innnlfn iltir J‘hyiiik, 4te 
Folge, Band 27, p 1)2.) 
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The Tnule-maric as a Biulneis Anet | 
By W. E. Woodwwd \ 
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tnprtltloa. Acllef ta trade-mark cue* to 
'ordiHl upoa the expreaa Krauad that every 
taon ia entitled to aecttre ancb pRiilts *a re- 
It fr>im a repntntloo for euperlor abUt, tn- 
atry, or enterprlae, or. in other word*, from 


r M. 

L * vagiusst noUon of the value of a trade- ,, prinelple upoa wbiob Mitof toj 


mark. He doee not rvalue that it te very ntTonled in eaaoa of unfair ruoipeattoa The 

often the connecting Itnk between the pro- rlirbt of action la tecbutcal trade-mark «a*e* 

ducer and the uUimale eoneumer; that tl le '« "“''O the Kround that an «rta,|re 

, , , . „ . ,, , ,1 property liifbt In the mark la elalmed, and 

u eymbul of good mil, a langMe aeeet with ^ imitation of It, 

II determinable money value, that U muel py Knottier, Ipao facto create* a eauao for ac- 

III chosen and applied not in a haphazard tlon, reKardleai of the otfeet of aueh nae or 

way bat mth a due legard for Its peychologi- l■»ltatlou Hot the eourta in the pant hare 

, „ , ,, ,, V - j L. frequently loat aliiht of the liroad Boneral prln- 

cal effect upon the public. Nor does he plea of unfair .,.mpetltl«n and hare wimtht to 
renliZi' ike impirrtance of complying u>iln rioolOc omhoe of unfair ronit>rtltlot) pun* and 
Ihf statutory requirement* which Mcurc to aimple ‘upon prlnelplea analoKuua to trade 
him a j/roperly right tn a trade-mark com- The owner of n teehnlcal trademark 

jiorable nnth the pro^y nyht that an 

inventor acqutree by taking oui a patent, ownor ruinta a right of action tx^vauM 

The following w the eighth of a aenee of tho mark U hlH aud hta alono " 
nrlicli-s, wrtUen by a man who i* at once furthnr on, in th« same volume: 

a frade-mark, an advertising, and a buei- “n„fBlr (oiiii«-tltlou doen not neeeaaarily 
ness expert, a man who has a first hand Involve the vlolntlon of anv exelualve rlffht to 
knowledge of the value of trade-marks and “"<■ « woivl, mark, or aynihol. It may arise 
of the correct methods of trade-mark erploita- »'"rda. mark* or aymboi* 

, , ,, , ,11 wlileh are free for evervhody to nue and are 

<(«« 7 he senes, which wiU be eventually eachwlve appropriation by any- 

published in hook form, mil include dis- one The exletenee of thU rlRlit of action de- 
russions, written in buaineaa Kngluh, of pend* upon the qiiCRtion of fact, whether what 
the Federal trade-mark law, analyses of the *1" ‘"f*oL‘‘ man 'a? ^ 

regutremenls for registration, the elements of ‘thp^^rnmds'to rteprivo anv *<me of“h"u Hgh^ 
« good trade-mark, and trade-mark pro- This la the only fnihetantial diHtInction he- 
tectiun. — EuiToH.) tween caaes of unfair eoiii|H-tifloo, or paaalna 

nv.Je ta.o*.erioi, VIII aetlone ua they are called In Kngland, and 

Tradn-nwrll Protection,- VIU. infringement of trade-marka " 

(OwiHnuad from pope m, Auifu* »«*. «>»■) Tins suiijeot is so largo and far-rtiaohlnic 
An owner of a valid trade-mark is pro- tliat w« can touoh upon it here only in the 
teoted hy law in ita exolusive use, u he is must general way, and as incidental only 
III the use of any other property that he may to tho question of trade-marks, 
own. But to obtain this protection his Unfair competition, so far as trade-marks 
trade-mark must possess all the essentials are coneerned, may take various forms, the 
of validity, and he must bo able to prove most common of which are discussed in the 
infrinneniont, in short, the burden of following. 

proof is upon the owner of tho trade-mark p,.,„ Bare-faced Theft of Trade-marka. 

alleged to have b^n I„ eertain lines of business, notably the 

InfriUKemcnt of a trade-mark ii donned ... . * j av a # 

in HesscUinc's "Uw of Trademarks and 

... . infringement is very oominon and organi- 

Unfah Trade as “An imitation such as ^ 

would bo likely to deceive the ordinary , . . j a. i. i . 

customer in the usual course of trade m the J»ve been oroed to check it. ManyHUites 
. K a . au # hav(> enaoted JawH making the oouutei^ 

purchase of goods of one peraon aa tho«i of ^ ^ tradivmark a penal 

“Tbe^'queotion of the Infringement of a 

f.rKd.^mKvlc i. «,ve«d bv see- only Olvfl 


RKCENTLY PATBNTBl) DfVlNTIONS. 

JTisse eolOBiBS are open to sU patsBtees. The 
BoUoes are Inserted hy spoctol arraniomoat 
with tho Inrontor*. Twins on appllcsttoa to th* 
Advortlslag Dopartsssut of tho fcaMiwrio 
AMBhicaH. 

BlootHeal nowloca. 

BtiKCTBIO BAT BXTBBMINATOE.— I. M. 
M. Csaaucnaai,, 881 Commerce St, Wells* 
burg, W, Vo. This oxtonalOBtor Is slmplo and 
chosp of construction, and one, wUcb, by 
moant of an cloctrlc circuit arraagsd to be 
antomatlcally chswd by the onlsaal a« It 
paaae* Into and through the appantlis, will 



oiAlraMI *»«» *(« |h», 

Uns cbaiMMI >Pifn Wto te 4 Nlton^|a «l| 0 ^ 
without .nwKUw U!(psi«<»ota'^l)m/ihMMiM WW- 
faet in order to rogsOats on afUMM Itto daotas 

IC« cnBAM PIWWOBa.— H. iThMlMO. •*> 
nneantk Bt., Osaveri <361. file ftrtdntioii Mn 
to to provide a statiooary eaa Into wkieh the 
cream moy be fed conttnnally wttboht intor- 
mptlos operation of tiio Inovatito parts, 
ud further to provide to additton to the ordi- 
nary form of dasher and ofUatolr tor tbs too 
sad bran. 

PortottoUMg to Votototan. 

KHltODND SNVBBint.— Cwowe H. IMMaa, 
140T ». doth Bt, Cleveland, Ohio. Tble de- 
vice prevente breshsge and exeeeetve rebonad- 
tog of Botomoblle springe. The dreator baee to 
divided Into holveo, A being cUunped to tho 
frame of the car sad B hetog laovsbte, support- 
ed on s stud to tho costing A by a stosvo, 
around which to a coil spring C. This two* 
piece bote to enetrcled by tour colle of Batata 
belting D faced with s flexible metal band B, 
which to firmly tasteued at end A; tbs whole 


MU the rat. A further object la to eoastruct 
the spparatu* *o that the rat as It Is klltad 
will tall from the entering paasage. and In 
which the ftwult will Iw automatically opsnod 
preparatory to another operation. The en- 
graving abowe a longitudinal section view 
through the apparatna 

or iBleiwM to Pnrnaorn. 

OROWTH DBHTBOTBR,— H O. BHUagaT 
and C. I, BviNoroN, Richland, Uo. This to- 
vrntloD twrulns to agricultural luaeblnea, and 
the aim la to provide a growth destroyer more 
eaperiall.v designed for use on land that has 
been cleared of timber, to destroy the aprouto 
or n*turnlng second growth In a very alnipte 
and effective manner. For this pnrpoee nie 


Unfab Tro^e” as “An imitation such ns ; * 

would be likely to deceive the ordinary , . . j a. i. i .a wa ass . 

ousuimer in the usual ooursn of trade m the J»ve been oroc^ to check it. ManyHtotes 
.as. au # hav(> enacted JawH uiakioa the oouutei^ 

purohwe of goods of one peraon aa thomi of ^ ^ tradivmark a penal 

“Tb^'queotion of the Infringement of a 

£T^17,"lS*ln"f9 o*f tho^’^t of KHm' 

^ ^ . X j V. - 0^^ I'h® niOHt intcrefltinff of the 

Hec"" « ‘I'hM the r^litratlon of a trade- hdopt'ojj « trade-name Imlonging to an- 
mark under the provistoua of this act shall be other that has appimred in the Federal 
pWoMi faoie evidence of ownerahip Any per oourte is that of Wolf Bros. v. Hamilton 
sun Wb»i shall, without the consent of the Brown Shoe Company (KWi Federal Rep., 
owner thereof, reproduce counterfeit, copy, or manufaoturoiw of 

colursbly Imitate any such trade-mark and a(B* .• i. j , u,- • j • 

the eame to mercl.sndlae of substantially the Oinoinnutl, had Ostabllshed a common law 
Ksme descriptive properties as those set forth right to the use of the name “American 
In the registration, or to labels, signs, prints. Girl’’ a.s applied to ahotis. This mark is not 
rru*c™’. ^'’nTr"’.. "conSion' Wito‘“tim registrable, aa it la botli gcographtnal and 
iM^rcb^dlU^of 'L^sZTlally The descriptive. Tho plaintiff has used the 

s(rlptlve proiH'rtios ss those set forth In such mark continuously amee IKiNi. In oon- 
reglstriitlon. and shall use. or shall have used, neetion with the wording, there is a lady’s 
sueh rcprortiictlon. counterfeit, ropy or .•otor- the phrase; “A shoe RS good RS 

trillU'ir w;;b'%:;r:;r'TMi:m”^ jt'* atyloa are designated 

Indian tribes, shall In* liable to sn action for hy numerals, aueh aa 404, 408 and >197. 




I* made of a wheeled vehicle adapted to be 
moved over the ground and provided with a 
revolnhle beater having flexible arms adapted 
to forcibly strike and cut off the growth at or 
near the ground aurfaee The llluatratloD 
shows a sectional side elevation of the appa- 


COIIBINKH DOOR AND SHOW CABB.— A. 
I,. Aohmson, Bt. rntersbnrg, Fla. This Inven 
thin comprises a show case attachment for a 
store diHir. to enable the door to be ubed for 
exhibiting sainplea of merchant's stock, thna 
savtag the space oaually devoted to show 
cases when plared upon coantora of tha atore, 
and locroaslng the amount of available apana 
which la used for show purposes to the wto- 


dsniKgra therefor at the suit of the owner The (Icfcndunt, a Hi. Louis company, hcgui 
thnreof; niid whenever In sny sorb action a t(, ,jkc In 1900 US a Irade-insrk for shoda, 
verdict Is rendered for the plaintiff, the court tho Words “ American L«ly,’’ with a lady’s 
limy enter Jmlgmeut therein for any sum above . /’ , • 

the amuiint found by the verdict as the nctusl pmturc Later on they advertised Amen- 
dsmsges, iii cording to the circumstances of the can Lady" shoes With the phraaos “With 
esse, not exKTding three times the amount of the character of the Woman" and “The 
such verdict, fogciiicr with the costs (inserves its name" The numbers 

Note that m oases of infringement of a used li.v the rompiainant in designating 
registered trade-mark, suit may be brought stylos were also taken hy the defendant, 
in a Federal Court, that triple damages The defendant, one of the largest ahoe 
may lie collected in case tho proof of in- manufacturers in the country, advertised 
fnngemenl is established, and tlie defend- th«* “.Amencaii Lady" shoe exlenaively, 
ant will be forbidden to use the offending spending more tlian one hundred thousand 
mark- dollars in publicity after suit had been 

liifringomenl ih a apeoific violation of brought by the complainant. On trial of 
the trade-mark statutes It falls under tho the complainant’s suit for damages, brought 
bromlcr and more general law of unfair before the U. S Circuit (3ourt, the defend- 
buainess oomiietition, which takes cogui- ant's tresaurer U-stifled that objection to 
aancp not only of traile-niark iiifnagcment, use of the namo hati been formally mado by i 
but also of ail other devices of deception by the eomplamant m 1901, hut that he had i 
mf»iiH of which one person inuJes upon tho considered a protest from a source no Inaig- * 
reputation of another nifie.ant as something of a joke, and had * 

Nims, in his excellent l)ook on ' Unfair paid no attention to it. The only differ- t 
Business Competition.” sa.vs cnoe is the use of "Lady" in the defoB- s 

"The use of a special mark In ranncctlon dant’s mark InsUiad of “Oir!;" the two ■ 

l''s ThL'^geoI 'TTlml 

hiislnessor the gnods or buslneai of the person »«''"«'■ Judgment was awarded the OCilD- 
to whom the mark belongs: that they belong plairthnt The defendant was forbidden to v 
to the person to whom the mark has become use the “Amcncan liOdy” mark, and WRB ^ 



such raprracotatloo Is false a 
r competition exists. The Isw 
therefore, Is merely a special 
the broader doctrine of unfair 


ordered to turn over to the oampWlMMit 
all jiroftts since the suit begun. 

(To be mmttnuoA) 


flows. By using glass to the rwastrurtlon, the 
articles on exhibition can be viewed through 
oltbor the front or t«rk and srtlelea on toe 
lower shelves can lie seen through the unwr 
ones on areouot of the transparent natuse «( 
the material of the abelvea. Tha engravtog 
ahowa a rear elevatloD of a atore deer, with 
a toow case lu place thereon. 

Hardware and Toala. 

LINK HOtiDBR — a. U. Taeowa, liB Fair* 
view An., W. New Brighton, H. I., New TmR. 
This balder to tor uae In abtogBaff NoM, and 
at other kieaUtles where It to dastoad to Uark. 
off a series of parallel Unee. A series of ttoM 
may he marked off acroas a anrfhee hy operat- 
ing on one iido only of toe aurfaee. It ttiay ba 


balng torloaed to a duat-proof steel cast. 
Rprlugs move downward uninterruptedly, but 
exceaaive upward movement Is retarded hy 
friction and the car la kept from exeeastve 
ewtngtng up and down, Tha devtee shown 
herewith ia now to general use. 

VOVB WRBBI* DRiyS.— F. 1> BSBOitan 
and U. CLsnxa, Cherokee, Okla.. rare of H. R. 
Roth, Cherokee, Okie. Tbla toventlon la an 
improvement la four wheel drive mechanism, 
and has for Its object the provision of a sim- 
ple mechanlam by means of which power may 
> be applied directly to each of the wheels of 
I a vehicle, without laterfcrtog with the turning 
I of the vehicle. 

[ TRACTION WHRBL.— Bgann, Velernna 
Home. l*aytoDvllle, I'al This Invention re- 
fers to wheels for use with road locomotives, 
traction englnea, agricultural Implements, etr., 
and more particularly to a whool of the above 
, claaa, which romprlees a nwoluble rim haring 
radially movable feet, a scries of freely mov- 
able guide rollers adapted to b« engaged by the 
feet, and arranged to purralt a pluraUty of the 
feet to come Into contact almultanwusly with 
tho ground. 

BPRINO WHBBL..— O. Doamb, 3818 B. 
37tb Bt., Fruitvale, Oakland, ttal. This wheel 
employs two elements, one movslilc relatively 
to the other, and one of these elements com- 
prtftng a huh and a bearing ring rigid rela- 
tively to each other and spaced concentrically 
apart ; the other compriaing two annular mem- 
bers cuncentrlr to each other and also spaced 
apart and acting a* a unit, and spring con- 
ncctloni of varloua Muds from one of tboao 
elements to the other. 

Nora.— Copies of any of these patents irill 
be furnished by the BciiHTiriu Ahhican for 
ton oeats eaofa. Please atata the name of the 
patent**, title of the invention, and date of 
this paper. 

Wa wish to call attootion to the fact that 
•re ana In a position to render competent ser- 
vlet to every branofa of patent or trade-mark 
work. ' Our etaff la eoaipoaed of mecbaBlMl, 
•le«trl«al and chemlral experts, thoroughly 
trato«d to prepare and prosecute all patent 
sppUanttona, trreapectlve of the complex nnture 
of the subject matter involved, or of tbo sp«- 
I dallied, technical, or adeatlflc knowledge re- 
I qulred therefor. 

s We are prepared to render opinions aa to 
r validity or Infringement of pstonta. or with 
t regard to eonlilets aristog to trade-mark aiM 
I unfair competition maUers. 

I W» alao have aaaoctatoe tbronghout tiw 
world. Who naaUt to the prosemitlon of patgat 
an^ trade.iuairk appllenuona fllnd to aU wmui- 
trtss foreign to the Catted Stntoa. 

ttOMN A Ca, 

Patent At t t m ty y , 

^ Ml Braadwiw. 

‘ Mdw TMk. N. r. 

I Brsaeh Oiln : 
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rairz-’t^‘?s±^ 

£k0 itriM. «qMa>i4 it* «r«**tiMi' 

Alt aMnnaiMtiM* vm «Hatlr MUfiatL^ 
Oar wt fcMtiM. tMtmUmi a rmiM ti 
nMM diaa Oxty ynn, muUm u* is wmmy 
t« aMia ia M jMtMrtaUI^ wJdMal 

aitf*gHa*otlMaUaat. OarHsadBaekaaPB 
Jf a«at htt OB raquart. lliti aBaUla* — 
maAnib taroM. ato. ia t« PATENTS 

TIU^ MARKS. IORI^N PATENTS, at*. 
All ..tut. dirou«h aa an aaNribaa 

patiBtaa ia tka SCKNTinC 


AMERICAN. 

MUNN ^ COMPANY 

SCI BROADWAY. NEW YORK 
Braadt OMioa, CS5 F Sttaat. Waakiagtoa. D. C. 
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INQUIRY COLUMN 
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(OaneiiMlMf from pagt m.) 

ThA dolnwea and roofed atleya 
PmBM aiipear In two forma; either eii- 
tlTBly nncoTerad, or covered partly 
wholly by mounda composed of atuuea, of 
Mrtb, or of alternate layers of each. 
Eometlinea the base of the mound ia sur- 
roonded by a circle of atones to keep the 
maaa of earth In place. The orientation 
of these monuments Is very variable. The] 
entrance may be directed toward any 
poiat of the horUon, although according] 
to U. Oartailhac it faces the east in 
majority of southern dolmens. A flat] 
stone, sometimes provided with a circu- 
lar, oval or rectangular appature, served 
as a door and protected the tomb from 
violation. 

To these prehistoric monuments are 
tacbed legends and superstitions which 
are reflected in the popular names of the 
mouumenta, Falrles's Rock, Devil's Htuiie, 
Oiant‘8 Tomb, etc. The Celts and (iauls, 
impressed by the huge size of the dol- 
mens and menhirs erected by their prede- 
cessors, ascribed their construction 
gods and heroes, and at a subsequent 
period the Gallo-Romans saw in them the 
intervention of rialnts. In Uargantua's 
Tooth, Oargantua's Quoit, Balnt Martin'n 
Stone, and others, may be found rem- 
nants of the old worship of rocks, <if| 
which traces are preserved in all Fagan 
religions Even Christianity failed to 
eradicate these beliefs, to which the rural 
population of Gaul long remained faith- 
ful 

These megalithlc monuments must not 
be confounded with natural stone monu- 
ments, es|)eclally the rucking stones, 
which can be set into oscillation by- 
touch of the finger. Fig. 2 shoa*s one of] 
these stones, which is situated near Bous- 
sac. Contrary to old-time opinion, these] 
rocking stones are simply freaks of n 
tore, involving no human intervention. 

A menhir is a cnide monolithic pillar, 
a straight row of menhirs Is called a col- 
onnade and a ring of menhirs is called a 
cromlech. According to M. A. de Mor- 
tillet the whole number of French men-] 
btrs, including those of the coloiiiiades j 
and cromlechs, is fl,lB2 The distribution 
of the menhirs does not eorrespoud to that 
of the dolmens. Both aboun 1 in Brittany, 
but few Bwnbtrs are found in the south- 
ern d^rtments which are rich in dot-] 
rneoa. 

The menhir of Locmarlaquer (Morbl- 
ban), which attains the height of (17 feet. 
Is the most remarkable of all. IJufortu- 
uately this colossal needle of granite was 
overthrown, probably by a stroke of light- 
ning, and broken into five pieccj, four 
of which are now lying on the ground. 
The origioai weight of the menhir is esti- 
mated by some writers at 200 tons, by- 
others at 347 tons. At ail events, this 
was the highest menhir in France. The 
second in rank, that of PIdsIdy (Cdtes- 
du-Nord) Is only about 37 fCet high. A 
menhir of about 80 feet stands at Plouar- 
ael (Flnlatfire) and one of 84 feet at] 
Louargat (COtes-du-Nord). The remain-' 
Ing menhlra of Brittany range from 16 to] 
30 fleet in height. Those of Lampary 
(Fig. 4) and Cbfinat (Fig. ] ), represent the 
average dimeosloua The menhirs of| 
southern and central France are much 
smaller. That of Darayat, the tallest lu 
Auvergne, is only about 10 feet high 

The purpose for which these monuments ] 
were erected Is still a mystery. H 
archffiologlsts regard them as primitive] 
Idola, others as monuments erected in 
commemoration of great historical events. 
It is (jutte possible that dlSefeot men- 
hirs were erected for very different pur- 
poses. The gigantic needle of l^ocmaria- 
quer and the little menhir of sta or ten 
feet in height have little in Common with 
each other. Some of the menhirs may 
be simple boundary marks, which have 
no rell^ovs slgnlfleamm 

The large menhirs, Imffever, are prob- 
ably rellglDua mornuunts. The strange 
piaetlees whlqb have grown up around 
ttom In am ebmve ot ages, and whkm 
sttU prevail In aoma tfatriets, are sur-] 
vtvals aaolMiit taUftoah rites. After 


*I Must Have Help 
for My Nerves’ 

H OW often have overwrought men and women 
given expression to this same thought — when 
their nerves have passed over the line of safety. 

The nervous system is a law unto itself. It is a 
most faithful, untiring aid — when the nerves are in 
health. But when it becomes exhausted and over- 
taxed — the entire bodily organization is thrown out 
of gear — and indigestion, sleeplessness and a lower- 
ing of mental efficiency are logical results of this 
exhaustion and overtax 

Nerves have a hunger peculiar to themselves — a 
hunger for the food that enables them to stand-up 
under the stress of daily life. When this food is 
lacking — due to illness, worry or ill health — the lack 
must be made good, if the nerves are to be restored 
to health. 

Nerve hunger can be met in but one way — by nerve 
food. Sanatugen furnishes that food m its scientific combi- 
nation of glyccro-phosphate and purest albumen — real vital- 
izing agents that rebuild the broken-down nerve cells. In 
its action it is easy and grateful — ^tng Jtrert to the crucial 

C f/ oj trouble- the nerves — where it is greedily absorbed and 
ins Its splendid reconstructive work of restoring natural 
‘ stnngth and vigor 

And when you remember that 
is, DUG physicians have enthusiastically 
endorsed iMnatogen — os er their signa- 
ture— that a multitude of famous men 
and women have recorded the lasting 
benefits they have derived- it is likely 
you will understand why it stands 
so high 111 the estimation of nerve 

Write for m Free Copy of 
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Sanatogen will 
ffive him the 
help he needs 



THE BAUER CHEMICAL CO. 

28-G Irving Place New York City 
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Nnlite Portable Parlor Lamp 
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••CORRECT 
STYLES 
FOR MEN- 


The man who wears one of the 
new von Gal made Hats for 
Fall, whether it be soft hat or 
derby, can positively rest assured that he 
cannot be better hatted. 

In style, quality, workmanship, finish and fit, 
these hats are the highest embodiment of 
hat design and skill in manufacture. Ask 
your dealer to show you a von Gal made Hat. 
You are sure to find a style that suits your 
face and figure. He will guarantee you satis- 
faction in fit, material and style, and we stand 
behind this guarantee. 

The new Fall ityles include the smartest and 
latest rough, scrat^ and bright finish effects. 

Frie**, W. $4mmelSS. AlyaurJtaUr'o, or If 


o Mokofoofthm I 


[ Cohbrtetmtl SS Hat 
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the lutroduetian tit GhrtatUinlty Into or eTW Mlgtitiy aiEaluie. Plwiea are 
Gaul, the micMtonatta, not daring to ow- Imowa whore the aoot In reality aota ae 
throw these anolent sacred stones, sur- a protective coating, and this is probably 
mounted or marked some of them with the case for the most part Othare claim 
crosses. that It la corrosive to the (Mint snrCace, 

The most oelehrated colonnades are destroying the gloss and rendering It 
those of Garuac (Morhlhou), which extend much more easily weathered. Thla Is 
a leiiRth of 19 miles from east to west, probably true In those cases Whore the coal 
They are distributed In three groups, sep- burned contains a lot of sulphur and the 
aruted by vacant spaces, and designate soot le consequently very strongly add. 
by the names of the villages of lidnec 

Kermsrie and Kcrl^n. The M«n^ Fdedillff the Body With BUwtridtjr 

gronii isiminises 1,1(19 menhirs, arranged _ ^ ^ 

In eleven colonnades and one clwle or Mclence Ad va accent 

-^hebl st Bordoaux. Prof. BergonM 


• CTBAS1UU4 

MkAQssMs Uvhkm CMatpsI^ 
nil MBAirmi UT« coh, m hdmaiti rBdoii«,B. 

[W0RKSH(^ 


group comiiriHeR luenblrH, amuged _ ^ * s*. nw 

In eleven colonnades and one circle or A ^ th- Holence Ad v. accent O^ugrti^ WQOir CE|| 

cromlech, 'llie Kemarie group conlalns «' J”"/’ VTSLi ^ ‘ J- 

9 m :1 menhirs arranged In ten rows, m,d the out the somewhat startling fact '«>- 

Kerk^nn group contains 679 menhirs, of » 

which J» form a cromlech and the rest “f S 

are arranged In 13 rows. North of Car- “«» MACHINERY I* 

n«c are extensive colonnades, consisting 

„r 1 vsk I., lo dhle to dispense with taking food and graalerimilMitlwswrlu 


covering an area of 0.900 by 210 feet. « " w F * JIW BAMICS Ca 

The colonnades of Plouharnel, PeonuircU. “hth-frequency electric cage so as to hai^ JfiiJjT iS-djL 

etc., uro much smaller. saturated wltb what might be 

In other places cromlechs are found Ime «“'«> electrical nourishment, or In mom gQIQ 

la ted and not connected with colonuades langimge the electric currmts m ■ 

and avenues. The m.ait typical menu- “eman b^y LaATriE& ^ 

meats of this category are the twin crom- Is analogous to the H 

lochs of Kr.l4i«lc (Morblhftu). The two When high frequent ^r- 

cromU>ohs are tangent to each other, and "“t" “■“«>- »«'; 

one Is now partly «-overed by the sea. even 
at low tide. The diameter of the Imper- 

feet olrclos varies from IW) to 107 feet «“ff«rt« In the organism, so that the human 
The numcrouH ,s,llsh.^ stone hatchets. '"•‘'J' ‘“elr 

Pieces of .rude js.t.ery. granite millstones “ 

and primitive tisds found in this vicinity 'elopua.i.t of heat is proiluc.-d The 11^, 

Indicate that these cromlechs served some *“*'**'* 
other pnriHise than the retention of "‘ft*:"* 

fiiiieriil aioiinds Maiiv i,visoh«a»s hsva **‘<'’*’ 'vorkliig Thus the Current can 


lochs of Kr-Ioinlc (Morblhnu). The two 

cromU'ohs are tangent to each other, and oegan 

one Is now partly <-overed by the sea, even 

st low tills Th« illumatnr nf tho 4,nnu.P. ^hat thcSC COUld 


Issly Is liilernulB healed. Owing to their AsgUrT MPpiP^^* Hkr. 6mwsl^l>tslWbii 
luirmlesH aotlon. no other ofToct than de- auAwRfsw 



EPiCYCLIC TRAINS, which play an important 
part io toolhed aMrmg, are ably deamb^ in Seianufie 
American Sup^eraent 1524. Price 10 cent* For 
lale by Munn & G> , Inc , and all aewidealeri 

Magical Apparatus 

i * aM Oramt Book OatalOf. Over 7u» iiismv- 
I Him eilr. I'arlur Trlcka Oatalog litae, 

MARTim CA a CO .Ibmfataie te. m IM Atmi.. N«« Teik 
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worin»!n. eicoptlonal tmaarf ^fociiaiM I'neM reaeonabh 
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funeral mounds. Many hy4K)theses have worauig t uus rne eurn-nr can 

lx>en formed In regard to the punmse of ““‘“'•‘'y “ 

the coloiiimdes and cromlechs. Are they 

temples of the sun. places of sacriflee. or ^ 

commemorative monuments? The study “« 

of their architecture and of (ho traditions *'» electro-coagulation method, 

attached Io then, will possibly solve the ^ ^^P- 

problem some day. hut at present serious 

HrclneoliartslH are coiiteni to clnsslft and organisms which are weakened on 

compare these remarkrthle prehistoric '^ePrived of npur- 

ruins, without Indulging In fantastic con- '"'y 
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aepnvea or npur- nren»:low«tiaicM.^Bpiidi>«H5*’ai^ 

ruins, without Indulging In fantastic con- '"'y ‘“e general tern- 

JeeturoM. lieralure may hcrsmie lowered even by two 

degr<*es A isTson can thus lose a quan- | 

Q nir tk TAnaV *'^*y "'hh’l* I** reiifesentod by one i 

»inoKe, tne umtroyer twelfth of the daily nnion of that organ- 

(Cmludril /torn page w ) l„m H therefore, a wonderful result 

draiierles and pajicr are soiled much to make up for this dellelt without calling 

more quickly In a smoky city than else- u,H>n the digestive organs am! without MASOtTS NEW PAT. WHIP HOIST 

where If light iwiht is used in covering increasing one's dally ration, also without for OuMoiar boMa. Taaiar Huu, Bloratm. tad Mat 
the walls, it must Ik* cleaned every six lutroduclmr unv dmes Info tlie or dlroet from te^. Bavw atlna axpanao. 


Smoke, the Destroyer 
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Leam Watchmaking 


tlinshli) Mnnm narnnd while atutj)>lax 
•ueurisl Uaay term. Send for outttloi! 

5T. IOUI8 WATCHMAKINC SCHOOL. 3t Uak 
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II for y-ln-Ona— the perfect bicrcle oil It oll» the 
heannge exactly riaht and maket them run ahnut 100 
tiniei eaiier. 3-in-One won’t collect dirt, cum end 
hurt your wheel. like lafetlor greaxy oil. ,Vw-One 
cleana and poUthcii all metnl piirta. and abeolutely 
preventa rntt. 

Always nae S-in-Ont on every pert of your gun, 
juit like any aportaman. Every gunner wdll tell you 
It't the only oil on earth. Try .1-in-One al.o on your 
ice and roller akatea. fl.hing reel, golf cluba, acroll 
.nw, camera, printing pie.., magic lantern and every 
tool in your tool cheat. A fetw dropa of 3sa-Oue will 
rreierveand keep plUbla your calcher'a glovea; alao 
prevent mat on yonr maak. 

l?ni?I? Writethli TWy day for a generont free 

rlU!il!i sample and the helpful 3-in-One 
Dictionary. Both free to live hoys. 


3-iii-One Oil Co. | 
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where If light paiKT Is used in covering increasing one's dally ration, also without for omrioaar boMa. Taatar Blevaton. tad hoiat 

the walls, it must U* cleaned every six introducing any drugs into the blood or 

months «i'<l iiow paper i.ut on every year tissues. Electricity allows of sending a ir/utTA 

to keep it hHiklng only half as well as qmintlty of energy which may bo consld- 

one would wish. erable Into the living organism under the 

The add In fhe soot attacks draperies, form of hlgh-freiiuency and low-tenslou 

rendering them useless In a short time, currents, and Ibis action can he repeated 

The extra wear of denning materially often iis Is needed. He fliids that In „ i;;,™- 

shortens the life On Interior imlutlng experiments made at the Bordeaux col- Oorttat Bngliiea, Brewers 

the elTr-d Is not ns marked iKscause dean- overworkcfl or enfeebled persons. iH||f and PotUors’ MatiMMry 

Ing Is done about every so often anyway, aiiemles and the like, showed that the * Thu VILTER MFC. CO. 

But the problem of lulerior decoration current cuuserl n toning up of the sys- Clbifm. StruH. HUmmulmu. Wit. 

and kis-plng the outside of a bnlldlng tem and nlsillsbed stomach overwork. , i , ' ...i ... .w H. 

dean Is n prohleni. Indeed, and next to an Force reappeared and he found a conoid- P p, c/wnsi/v mOTOM 
lintKissllillit.\ in some smoky places. The erable gain In weight. CommenHag on mmEV. 1 HH. 

Htutement has tieen made to me by a num- this, be remarks that w«> once thought SFECIAL Ceiadm 

IKT of painters that the.f have done Jobs that chemistry would solve the iWohlem of MACHINES Psltskm 

which hsikcfl really as had after two or f^nsl. aud that we could he nourislwd by ROTH BROS, dk CO. 

three days us they did before they were chemical products. But this does not ap- 198 Lowni. 9«.< OW.Mk 

painted Sisit certainly destroys the ,,ear to lie realised even in this age of Hrr-ih'r i,"i iiiH'i" 

ttslhetlc value of paint very quickly. The progress. Perhaps electricity will now be — -m-.^-s a mmmapmam 
time which It takes to nccomplUh the gi.ic u, come In where chemistry failed, |^|cll|ji« A>Rr STil^ 
Iiolliitloii Is, of course, dependent mion the and in the future ages we will be e l e c- R Vv 

amount of soot In the air, the color of trically fed. DDUBCT FXtOM MOIHB 

the paint, the tor In the siHit, etc The 4 Bww w A isf f. " 1 D It MARTni 




ELECTRICS 


mmilMT of puliitliigK required to keep wflHe-v Avrt.Al«. J 

the same building as presentable as in a millwiy ATiBtHm AttrOMl 
smoke free city will naturally vary great- ^ Paris ComapoBdant of tha ^ 
ly Cases can be cited where It Is neoes- Scientific Aracrieaa ** 

siirj to paint three or four times as often A BERLIN correepondent of the Paria , 
ns would he iMiuln-d for protection. In /»dally Journals states that Prince 
the miijorltv of eiist-s in smoky cities the Henry of l^ussin Is engaged upon an 
amount of painting Is probably doubl^ aerial mitrailleuse which Is being worked f 
Sometimes It Is necessary to remove the with In secret, but some of the details are .j 
soot and the tar snd to wash ttie build- known at present The mltrailleiiee ia 
Ing iH-fore applying the next coat of paint, mounted upon an aeroplane so that it can' 
This washing h1s<] removes the paint be aimed directly by the movemeat of thg 
often making necessary two coats in ]^06 latter, being placed lu front of the pUpt'a 
of one for a pro[ier covering. After the seat upon the framework. It la thtM 
wood has re<’elvi>d ten to twelve ookta It aimed by raising or towering the aac^ 

Is onstomory to burn off the paint This plane ns a whole by using the rnddar, And 
is au additiuiml exitense aud likewise en- a Mde displacement is aeenttsd in a iBwI w 
dangers the house by flra The action of mOAner. A Single {dlot thus aMf«B fee 
soot on the wearing quallUe* ol the tMint flying bb w«U m flriiig, and IWMl 
also depends on ^ny factors, lavtflviag tglw placB alumya aiaxwtUag, to tte 
the chemical eompooftloii of the paditt Bad th« of tw that thm Is BO dMNMf 
the soot Ttas soot iBay te aaldi, hMitnil wi ps Wug . It anphan that 4p 
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Kkmit of * iiroKramino wlitefa tJ>« (4«raan 
ftnaji tiM iNWti eiM{a«ei! In followlag tor 
flouo monttw paot Armored aeroplautw 
■re twlng built and Kreat attention Id 
given to ttaU point, although but little In- 
formation faan transpired. It upiieam that 
the amur reeogniaee that the number of| 
Ita pilots U mocb lees than In France or 
Rut^, and to counterbalauioe the in- 
feriority in the number of aerophuieej 
which can be put out. If thia statement is 
to be belteved, the army intends to mukej 
this up by quality if not by quantity. 
Right of the most experienced pilots are| 
selected, and they will have special aero- 
planes which act as destroyers and not 
for scouting purposes like the enemy’s I 
flyers. The destroyers will be very rapid 
and will carry mitrailleuses and other j 
arms with ammunition. In order io make 
a quick flight they will be fitted with pow- 
erful motors of mO or 140 lutrse-power. 
and to avoid shot which might carry as! 
far as 1,900 feet as experiments showed, 
they will have armor plated parts estm- 
cially around the pilots, motor, tanks, 
steering gear. The armor is heavy 
enough to stand shot fired as close 
flOO feet According to the programi 
the enemy’s aeroplanes commence 
reconnolter the front of the Oerman lit 
Thereutioii the armored aeroplane takes 
Its flight, and as it makes a higher speed 
of 7U or NO miles an hour, while the enemy 
makes only 60 miles an hour, it reaches] 
him after a short pursuit and seeks 
destroy the aeroplane. When this Is done] 
It comes hack to headquarters and 
ready to Iteglii another attack. 

Admitting that the infoimatlon about 
the armored aeroplane is correct, there 
may lie made some exceptions to the 
above statements. On one baud, it is 
claimed that the Oermati army will Is* 
able to put out as many aeroplanes as the 
French, and should this be true, the addi- 
tion of the “destroyers” will give them an 
advantage, at least for the time. How- 
ever, it Is stated that ordinary aeroplanes j 
will be able to make us high a sp^ as| 
the destroyers, so that they will be 
of danger The Itusslan army, in fact,! 
ordered alsml 100 aeroplanes from the 
Paris NteuiHrrt establishment about the] 
first of the year, these being of the two-: 
place tyjie, and will lie used for scouting: 
purposes. They are to make a speed ot 
79 miles an hour, so that even should the] 
German aeroplanes have a sUghtly great- 
er speed, they will not reach the enemy] 
before be is ready to alight in u safe] 
e. Again, the Kuealan army is also I 
engaged in liulldlug aeroplane destroyers | 
of a similar kind, and have already or- 
d a number of these from a French 
coustructlou firm. 

SslTing the Steamer 

(t7osc{udcd /roe* pao<i V*.) 
under the “Jose’’ was a long, tedious and 
dlfflcult one, that of ralalng the vessel 
after the chains had been passed under it 
was far more delicate and required a 
groat deal of skill based on long exiierl- 
ence In such work. The tension on the 
chains had to be regulated to a nicety so 
that each wonld bear Its own share of the ] 
burden, and here Is where the practice of | 
years in wrecking showed Itself. No 
atrumenta were employed for testing the] 
tension on the chains. Practical Judg- 
ment and experience alone were nsed. 
To raise the wreck the pontoons were 
filled with water, sinking them os for as 
praettcable, hnd at low tide the slack of 
the chains was taken in and their tension 
adjusted. Then as the tide rose the pon- 
toons were pumped dry, and with the] 
combined lift of thh pontooiui uid the tide, ] 
veseel was labwd out of tlw packet in ] 
whkh It had lain and whs towed off. When ] 
it grounded the wreck mm alioffed to resti 
on the bottom at high tide, and at loW' 
tide the pohiCoM were flllei again, the 
slack in the chains was talM up had then 
with the rising of ttm tide the pontoons 
were pumped dry and the veasel was 
lifted eaoi^, td demr it gKrtber. This 


tke poM*. then the ship 
ffu W wfitgr gad fleeted. 


■ a WHITETIQWN Cars fiie advanb^s of 
Bie White dedncal starling and EgKlmg eysr 
lem^logellier wBittie loqical lefl^de drive —an 
exclusive W)fllEcra||b^ more apparent lhan 

everl)e&re.^lj^lj^^ dnves. the COUPE 

lof file electric, coupled 



gasoline roadster. 9 [Inflie^^ 

IJMOUSINE. afolding partilil^ / 

seal allows file owner, when he choose^'|^(^|if|le 
his can lo remain infiie same luxurious ihlei^or ^Ih 
Ills family and quesb. ^ WHITE TbWN CARS are 
beauGMyfinished and appointed to the Iasi deW. ^ 
are file choice of motor coach connoisseurs everywhere. 
mThe While Qimpany-- Cleveland. 


BETTER ENCINES-LOWER PRICES 




.rl*. Writ* anick for tr** est^og nod n*w 
m v fkl prtc— . ■tatiBS ala* waatM. 

go^aEi!LES! 



Thmir pa»t goodness is 
history — their future 
goodness is assured by 
the Liggett A Myers 
signature. 



C?garot/es 

Favorites for over thirty yeara 


Electric cars, automobiles, fly- 
ing machines, and many other 
improvements have come since 
Richmond Straight Cuts made 
their first big success — still 
Richmond Straight Cuts stand 
supreme, the best of all Vir- 
ginia Cigarettes. 

Not a light claim in this day 
of change ! 

20 for ISc 

g 4i> ^ 
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Any car a| toi Wto 
you chouie to cotiaiMti'a 
this new Cadfllac wiffii lie 
honored by the conipaiiM)|i 




Long stroke engine. More power. Sikm 

chain-driven camshaft; enclosed valves; quiet engine. Lxmflpr 
wheelbase; larger tires; Electrical system of automaisc 
ing, lighting and ignition sinq>lified and improved; autom&|&: 
spark control Numerous refinements of essentiad detafls. 



You will bear witness that the Cadillac case has never 
been overstated. 

Hold to that thought, please, in considering what we 
shall say of this new car. 

Cadillac practice has progressively improved upon itself 
season after season. 

It has now reached a point, which, we believe, warrants 
us in thinking that comparison of the choicest cars with 
the Cadillac will hereafter confer a distinction upon those 
cars, rather than otherwise. 

For several years we have calmly observed the rapid 
rise of the Cadillac in public opinion. 

Each year we have seen the little group of its equals in 
popular esteem narrowed down. 

Each year we have seen a higher and higher price 
named as the basis of comparison with the Cadillac. 


And we believe that basis of price comparison is about 
to vanish altogether. 

We believe that the last nwiital reservation is about to 
remove itself from the public mind. 

We ourselves have felt serenely sure for a long time 
that in point of real and snbstantid valpe the line of demar- 
cation between cars of highest price and the Cadillac was 
an imaginary line. 

We have felt that it was written in water, like the 
international boundary lines in tlie ocean — and we feel 
that this new Cadillac will complete the process of so con- 
vincing the public. 

The advent of such a car at the Cadillac price is, of 
course, a matter of genuine moment; aqd you will be 
interested, therefore, in this news concerning it 


A few of the improvements in the 1913 Cadillac 


LONG STROKE ENGINE: 4h" bore by 
SJ-.'' strike, increasing; the power of the always 
extraordinarily efficient Cadillac engine. This ampli- 
hcation of p«)wer is especially observable at speeds 
t-om 12 to 35 miles an hour, dynamometer tests 
registering an increase of from 18 to 25 per cent. 

SILENT CHAIN-DRIVEN cam shaft, also 
pump and generator shaft, replacing meshed gears, 
in conjunction with : 

ENCLOSED VALVES, and the superb work- 
manship throughout in which the Cadillac has always 
excelled, producing an engine which runs with 
unusual quietness. 

CARBURETOR: A carburetor of marked effi- 
ciency and simplicity has been further simplified, 
now requiring but a single means of adjustment, 
removing from it to the greatest possible degree, the 
necessity of attention. 


AUTOMATIC ELECTRIC CRANKING 
DEVICE, ELECTRIC UGHTS, IGNITION; 

A vastly simplified and improved Delco system 
developed at the instigation of the Cadillac Company 
for Cadillac cars, the result of experience with the 
old system on twelve thousand 1912 models. 


While the old system demonstrated itself to be by 
far the most efficient for its purposes that had ever 
been developed, the Cadillac Company has evolved 
means of increasing that efficiency to as near the 100 
per cent point as any mechanical appliance could be. 
Among the simplifications are, the successful adop- 
tion of the single instead of double voltage system, 
thereby eliminating the controlling switch, the meter, 
much wiring and other parts. The meter is replaced 
by a voltage regulator which automatically governs 
the charging rate of the battety, reducing to an abso- 
lute minimum the attention required on the part of 
the user. The switches for starting, lighting and 


ignition, the latter equipped with Yale lock, are more 
conveniently located Lights are provided with fuses- 
These and other advantages will be enjoyed by users 
of the 1913 Cadillac. 

AUTOMATIC SPARK CONTROL: Reliev- 
ing the driver of the necessity of constant attention 
in order to secure the maximum results. 

LONGER WHEELBASE: The easy riding 
qualities of a car which has been regarded a* the 
acme of luxury are accentuated by an increaae in the 
length of the wheel base from 116 to 120 inches, 
and a corresponding increase in the length of rear 
springs. 

TIRES: Increased from 36"x4" to 36"x4H", 
with the obvious advantages resuhmg tharefrom. 
Demounuble rims. 

EQUIPMENT: Cadillac top and windshield 
included. See specifications- 


COOUNU- Wat«,r. otipiMir cilindora Cpntrirug.l iminp: 

ru(llau>r uihultir and platu Vypo lONmON— Htw "Equlpmont 
LUBKICATION - Automatic aplaah .yatetn, oil uniformly dUtrlbuled 
CAIIUWnETOB— Hpix-lal Cadlllai' doaiini of maximum nfflclency, 
walor Jai'kolMl Air odjuatablo from driver* neat CLCTCB — Cone 
lypo, larin,. loullior facud with .(tn-Ial aprlng ring In fly wheel TKANS- 
SaiSSION— nlldliiK gear, .elective type, three apeed* forward and 
rovoriw Chronic nickel Bted (team, runnin g on live Heae-Hrlght 
ball IwarlngB, Iwurlngs oil light. CONTBOL— Hand |niar.ehBngc 
lovnr and emcrgeiK \ lirake lover at driver a right, Inalde the car 
Servli'O bruko, fixil Icier Cliiudi, foot, lever Throttle accelerator, 
loot lever Hpnrk end throttle levera at etoerlng wheel. Carburetor 
al. adJUBlinont hand lever under atecrlng wheel PBIVE — IJlrect 

x'ltfl to bevel geam of apeelul eut teeth to afford maximum atrength 
iirlve abaft rima on Timken bouring AXLCS— Rear. Timken full 
lloaiing type, apei-lal alluv atecl live axle abaft. Timken roller bear- 
ing Front axle, drop forged 1 twam aoetlon with drop foreed yukea, 
uprltig iKirchea, He rod enda and roller hearing ateering aplndlea Front 
whechi fitted with Timken Iwiaiinga BBAKES-^ne Internal and 
one external brake direct on wheeU, 17-lneh by ait-lneh dni roa. Ex - 
ceutlonally eaay In operation Kuth equipped with equallxera SHfEEB- 
ING GEAB — Cadillac patented worm and worm gear, aector type, 
adjuatahle HM nnh Meering wheel wHh walnut rim; aluminum 
i^der WnaX. BABB-- laO inchea TWB»~a<Winch to 4H-lneb 
Hartford or Morgan A Wright, demountable rIma . BnUNGB— 
Kroni. Beml-elllptieal, Rear, three-quarter platform. FINIBB—- 
t^adlllac blue throughout. Includi ng wh eela; light atrlptaig, nickel 
irlminJtiKB STANDABO BQUIrMENT— -Cadillac mohidr top. wind 
Hhleld Delco patented electrical ayatem embodying automatic crank. 
Ing device, electric Ughta and IgMtIon Automatic apark advance. 
AIbo Deleu dlatrlbutor faction ayMMa. Gray A Davla lampa, eppe- 
claUy designed for OadlUao can, bli^.aiainel with nickel trimmtegs: 
two lieadlighle, two tide Ughts. tail llgilt. fiana gaaoUne gaugg on 
daah, bom. full foot rall^ tooilflau; -robe rail; tire irons, aatof 

sm Siir-” 
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SCIENTIFIC AMERICAN 


NEW YORK. SATURDAY. SBmMSBR 7, 1»U 

‘nbiutiwl by Moan * Oo , laoorpontad. CkntM AUm liana. PiwMMnt 


gubnerlption on* raw 

rontage prapaM In United Statea and peaae wl ona 
Maaieo, Cuba, and ranana 

Snbacrlplleni for Foreign Countrlee, one year, peatagr prapaid, MO 
Subicriptlone for Canada, one rear, pontage prepaid O.Ta 

TIm Saimitfte AaMriaan Pdattaaliam 

Scientiac Amerlran (eetablidied inu) par rw. |i.M 

SclentlSe American .tuppleiuent (eatabliaheil 1870) . “ 1 00 

American Hoaee and Gardena " *.*o 

The eombinad enbecrlption ralee and mtea to foratgn eamtrtea 


Munn A Co., Inc., 361 BrondwiLy, N«w York 

The Kdltor la alwnre glad to receira for examination llluatratad 
articloa on auhlecU of timely Interaet. If the photograplia are ahiin), 
the articlea alHnt. and the facta dulhenUe. the contrlbntlona will 
reeeire apeclal attention. Accepted articlea will be paid fbr at 


Tke purpoM <ff this journcU is to rscord aceuraUly, 
simply, and inlertstiugly, the world’s progress in scienlifie 
knowledge and indusinal aehuvemeni. 

The New Diqienmtion or Derebimient of 
Children by EnYironmoit 

E UTUHNIOH. fhe blater Mcleucf of eureiilcn, doala 
with race improveinont through euvlronoient. 
tt sturtlen the hj’gleiic of the uresent geuoratlou, 
while eugonicH death with race ituprovenient through 
heredity for future getieraflonH. 

Eutheiitcg teachOH uh that dlHeaaea tbetaNelveg are 
not luherlted, but the {aiwer to realnt dlaeaHe Is In* 
herltod, and iiuIchm thla rMlMtaiice la preaeut a child is 
liable to fall a pre.v t(» the ever present mlcrolte 
Heredlt,v and envlronuieiit taken together prmluce a 
child'H characterlNtlc health, and as heredity Is uuthltig 
more than stored envlrouiuout, every mother has a 
chance to add to that store, so that her child's health 
can be better than his parenta. 

The following piinclples are used to encourage the 
mother whoso ctilld bus one imrent with a bad heredity : 

1. Thi* Inheritance from Uie healthy parent la 
Btrouger than the Inheritance from tlie diseased imrent 
2. A bad Inheritance can Ik- overcoiuv by a good 
environment. 

A mother, whose child lias tuberculous Inheritance, 
should take great procuutlous to prevent him from con- 
tracUiig the disease. First, unless she lie tulierculous 
she should uursu him herself. 

tiows milk Is the source of fully one half of the 
coses of Intestinal tulierciiUmls In children, aud when 
tills dlsiMise is coutructed under one year. It Is nearly 
always falal. The greatest cause of tnfaut mortality 
Is duo to the souring or growth of microbes tu milk In 
hot weolher. 

Many p1i.\n1c1uiis iirescrlbo an artiflclal milk fmsl for 
children wtileh nspilres only the addition of water, to 
prevent liifwfloii. The liest way, though, is to avoid 
milk, unless you are jierfectly sure that the cows have 
been testeil fur nilH>reulosls, and unicas the milk is 
genu free or has lM*eu imstiirixed or sterlllaed. 

A child’s genenil diet at Infancy, should tie beef Juice 
and orange Juice In Increasing amounts, from a few 
teostKwufuls to seiernl ounces from eight months on. 
From two uiid n half to three years he should have 
meat, which Is tlnuh scriiiied, well-mashed iKitatoos, 
and stewed fruits The child should nut have a diet 
cumiHist'd lurgel.t of eer<‘alH or starches, for such a diet 
cannot sujiplj the strength which n child net'ds for 
him to develop Into u strung man or woman. 

Next to Ihe fissl. comes fresh air The ehild should 
take nil his iiai>s odt of doors, aud at night u window 
should alw’ays U* open, but without too much moving 
currents of air. 

As the child grows up he should have out-disir games, 
U'cuuse such amusements bring upiietlte, health mid 
sleep. 

The next Important thing Is to prevgnt cautaglon. 
A nurse girl, who baa tuberculosis, should never lie 
put In charge of a child, aud the child should never 
be kissed on the mouth, no mutter by whom It may be. 

All children should be taught to be clean — to prevent 
all dlsMises, but espedally tuberculosis. The finger 
nails and hands should be kept e«iieolally clean. lie 
should never use u drinking cup that another has used 
or even a glass that has been flngeva^ 


I NSANITY haa ^ vortoarty dellaed te 
eras and froa>''''«gU7' viewpaj|gto--'6M#g ''Wf . 
•mtntiat, the the igwyar, tbs RiVtaM®- 

gist, the phltoMplwr, M WONk oil the gtrget. Atgl Uftig 
wonder, oowddwrlMg' fho glttegt tndilUe^ mgqitehitg gX 
troman paycblam. Rwildei; to define laoaixlty.with 
ctelon one imut firet •neiter the onegt^n "Wfa«t 1e 
mludf” Who has ever, done that eueeeoefttUy! 

All gradations at the perturbed have been owde. ! 
from the lovably dgft to the bopdeesly demented. And 
the point of view has.. In the epnrae of clvllleattoa «oa« 
etantly been chas^sg. of the preeent dey tt 

quite ttltra-eclentlfic, having been doTaloped Dmn the 
"rutionaUam’’ of Voltaire In the eighteenth oentuiy; 
It la a finding whleh will certainly be modified by fu- 
ture generations, for It considers many Insane, or at 
least hslf-mad, who In other ages were rightly lauded 
as geniuses, saints, benefactors snd world-compellers. 
It Ignores the legendary, i^ich is so fundamental to 
human nature, and so dear’ to humanity It takea no 
account of the emotional, the poetic, the sonl'SMrrlng'-* 
entltlea, which after all make living the most wortli 
while. 

Prof. J. Orsssot, of the University of Montpelier, 
has In his book ‘‘Detnl-foos et Dembresponsables.'' 
designated as taslf-loSane (Lombroso would hsve 
deemed them afflicted with “gentus-lnsanlty**) such 
men as Pascal, Comte, Balsac, Hugo, MollCre, Wagner, 
Pchlller, Descartes, Cromwell. Goethe, Moaart, Byron, 
Tolstoi, Amphre, Dantei, Columbus— even Shakespeare 
— and many another. Obviously, when one considers 
such men demt-foiM, there Is something wrong with 
the definition. Did St. Pan! or St Frauds see vislous? 
What would dvUtsation be If they had uotT Did Beet- 
hoven “roogh-honae'’ Ijhe homes of hla princely friends 
who sought to relieve his needs? What matter to any 
one who has heard the Ninth 8ymph6ny? Was Caesar 
an epileptic? Was Najiolean a degenerate and a byiw- 
chondrtacT Was poor Chopin’s Immortal music tinged 
with the toxemia of hta consumption? Was Poe an 
alcoholic? Hchopeuluner a misanthrope? Did Newton 
Rbstradedly stick his /loocdo’s linger Into hla lighted 
pipe? (He died a bachelor.) Did Dr. Holmew* neigh- 
bors doubt, his sanity when be put nut (ao It la chron- 
Ided) a aign “Hmall fevers thankfully received?” Dar- 
win used to surprise hla tolenda by starting all sorta 
uf apitarently crany expeiimonta. Of wluit matter all 
these things; uf what use to call such meu os these 
neurotica, or hysterics or demi-fousf Where would 
humankind be to-day bad not they, aud such as they, 
lived? Who would not, If he could, be to such com- 
pany? 

Orasset must wisely refuses, as la generally done, to 
divide humanity Into two hard ond fast groups, the 
sane and the insane ; the group which Is or should be 
placed In confinement, and that which confines It. 
Part of hla work Is given to <th* discussion of 8eml- 
resiwnslblllty. 1-lmlted BesimnslbUlty and Attenuated 
Ueapoualblltty, to the end that such distinctions may 
find place in fVcnch Jurisprudence It seems they 
have already been, accepted to many rontliiental courta. 
though not at all In oiir own or In those of Great 
Britain. 

Limitations of the Aeroplane 

S URFACES are measured in square feet; vol- 
umes in eubio feet. An awoplane is a surface 
horiaontoUy driven through the air. The 
amount whioh it oaa support varies with the spend 
and with the area of ourfooe. An Inorsoae to 
the weight to be supported neoeositateo a oonaider- 
abls inorease in the area of the supporting suifkoe. 
Although the oubiool eonteate of the weight may 
inorease only slightly, the humber of square feat to 
the supporting surface may tooreue Oouiderahly. 
For the present at least tbsce is a Uiail to the tise 
of suppoiting surfaces. . As it is, the dUBoulty of 
properiy securing and holding ia plooa the wings of 
a modem monoidane is saek that thero is little. If 
any, room for that footor of safety which Is consid- 
ered so essential to tba oonstmetion of toldgec oaiii' 
toll buildings. Theie is good reason to bslieva that 
some of the most serious oeoidents whioh have oOouired 
in the lost year have bean due to the collapse of im- 
properly supported wings.* 

Great loads, os the history of transportation toochw 
us, con be eooaomlci^ oanisd only groat inaabtoM. 
That is the lesson ti^t by the modem dOnDOO-tim 
steamw and the 426-toa kMOBtotlve. Email ooim, 
controlling madklnery of Mktnwns power, ore oUe 
to guide gigantic loads safely to thehr desttootioae. 
At prosmt tbs aeroptoMi hi ^oted os » fide fay OM” 
man, and It carries <m at two pamenfons only. Voir 
that reason. It the omopfawe of to-day wwe to bn used , 
tor paseeagor ttanBport«tM..,«a ego(bit|at bn wotdd 
have to be ohg^. ,>y' iuefeadiig tiie .ptoe.of « 
the aeraplaiie vogtly wffll R faa iqestota .*» ma it He 
a mosss of eomiMteWi tottupoitt ima that ' to ereaet 
to siae is impottihle faeoiwee of the^MURy ^ iwram- 
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Hw tdptp eRiito* torn 

eueh damMieted idtii 

tibove'otid hitow tiie coaidMii<^:»iwp^ 

tocreoto -of ttm d eifigBe r 

the ueemiiiy of plMbw 

oU tMg Ihe nu edgR oidt -iijiaii 

plotiag'.RwMi 'fiiddere aM ‘oi4y' 

but at A eoaiidenrble dtitaaeg 'toRto'eimd 

thorn -to euttable fMm#' 

formldefale would’ octoi 

provldtog operating to ae iw fof -V- 

It is sot iwKHtotivhbte that tm . 

sibty aeie, poetpisM inigiR'-p'^MtoRd-.1i^> 
thaa eoMtruoted. It to 
taoehtoe would rtoe .hma '•toitoil 
time on a penfaetiy '.ealin dift , fb RitH) 
wwdd be ao eolw-taatosiri ' Mo daixtot'R'PWiUi IwlilMM.',; 
sory to to^t- <auifflilae.,«n« eerhto-.df 
mantog on moag pp4M ndto loMidtoffl, wtodd M' 
be out of the queetiou la * PoHWi oglm; fagt toaifaWMe 
it might be Itoowfat with dtoaeter. |tv«n to. RiliMr 
dtoturfaed oto meh .* eombtoed iqeobtak Wodld hot * 
be ahioluleijr safg. 8o luige would fae the eupltorttog 
surface that the air p r ess ur e would hot fag eyeii% ito- 
tribtttod. Pte esi e s might be set up wbiob totgRt wRl 
break the nmehtoe to flight. 

Imogtoe to place of this huge oeiafatoed iurfuea 
a floek of oeeopbuMs flying olostily together to the 
same hortomial phoo, ms w r roto g that the watii «f 
the propelleta Wimld not interfere. A gust WhM» 
happened to Strike the aeroptooN of one rido only 
would mtoe them above the horteontol pioae to whleh 
th^ were ofl fiytog. If the flock of oeroptoase ware 
rigidly oonneotod, it to manifest tiiat the eonnmtioaa 
would snap. It to mppaiwnt ilwt on oenmhuM's earryiag 
eoporily tooreossi to proportton to its sorfeee, -end 
that the engtoeerilig safety of a flying motihfaie dsoreesee 
in exact proportion to the snifhoe exposed to the wind. 

Kane of theee objections oppliea to the dirigible 
oitahip. There to no engtaoering dlffleulty to coa- 
etruoting a gas bog of any rise. lartoed, the tome 
odvoatages ^t eon be elaliued for tbs large steam- 
ship and the large loeomotive ooa be otolmsd with 
equal foroe for the huge dirigible. Even t»w, when 
the oost of constructing and operating a dirigible to 
alarming, the advantage ia all ?rith the ges beg whoa 
it comes to oerrying loads obeaply. All th# meouroes 
of modem engineering con be emidoyed to the airship , 
to obtain great strength with very little weight. As 
the linear dimoniiDDs of the airship increasos, Hs sur- 
faee deoreoaes in proportion to the Itft. Tlu Impos- 
sibility of inoreaoing the vertioal dimensions of an 
aeroptooe without tabreeaing wrigbt that boa no liftiifli 
elfoot, confines the engineer to on extremely shallow 
girder depth, which is the reel reason of the oetoi^huw^x 
fiailty. On the other hand, tim dirigible, with Ks 
great girder depth to every direotinn, for the earns 
praportionete weight oon be mode remarkebly e^ng. 
In a dirigible stoe counts in every direction; A ttoaw 
tooreese up and down means just os much Utt os a 
Uaear inersase fore and aft, or right and left. 

If it ware posiiHe to build on aeroplane of grewt 
ftoo without materially tocreastog its we^t nod froflty, 
it would be pessibie simpto to oo^ many paseengers 
with a few traiimd pUota and to somewhat foster 
and for somewhat longer periods .tbOn to at present 
possible with, n amnll meehlae. In a very faugo aero- 
plane the load eon be cut down, tp $, aar^ mm, 
to favor of more powerful biotonh and more fu«ft> la 
to* email moriline tids would be equivwlsnt to aaepuMt- 
tof togs and anna In stotoUty, safety oad rntriga^F) 
oeroiflaimi goto fly a oempsM^ytibr moflagato htotoMa 
to atoe, which adflht rondMr It possible to oony to oom- 
fori eovsnl pltotoUnghMars. and .aaotoest and to’toetoli 
eUboroie mtoflMttr dovtoes and ndrigattog toetca- 
toentii. fho VtoAfliftir eftatomiaing tto etoevRtote. 
to men fattolltot, tp todafltdto Uinlt»- tot tfae toaeoM.Vtoa.;' 

eioiato toat of.ditb ■ 
tagowfl nori^ otototo'-efl; 

i&y tfl* •“toP -totogoi' 

,toaMd/,ito- the itoesiaa -'loetoiKlitow'’' 
'itoimirf.toid' tpiifsiattiffli,?'' •now -eiqtoitol ^ife « 
tot; 
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Aeromiitiei 

IMifoiiiW # nytof MacMm by Ah.— A Caudron bi- 
pUue to) toeUtly delivered by the maker to Commander 
Felix at St. Cyr. The diatanee from Crotoy to the 
point of delivery wee ninety-abc milea, whiah was oovered 
in one hour and a half at an aiUtudo of about four 
thouMuid feet. 

The Talkhig MaeUne and the Aeroplane. — A novel 
use waa made of the talking maohino recently in a Far- 
man biplane. A paaaenger dictated hie obaervatlona, 
which Were made on a record of apecially strong ma* 
terial. Tliis was then carefully wrapped and thrown to 
the ground, whore the rooord was reproduced. How 
suoceaaful the experiment was, we are unable to learn. 

Uuneber for Aeroplanea.— In patent No. 1,033,148, 
to W. A. Bond of Lym. Mass., assignod to Andrew M. 
dohnaon of Lynn, there la shown a carriage adapted 
to support S) flying maohine. This carriage awings 
hnsilaftntofly ohout a vertioal axis and when the desired 
opto of to aonioge is obtained, the aviator releases 
to flytog IMWhiau so it oan be thrown off from the 

A SllMHitd Becord for Milltsry Avisters.~~LieuU. 
Varoin and Battlni, who are among the leading military 
pilats of to Mauriee Farrnan aeroplanea, recently re- 
turned to to St. Cyr arerodomo adter a aix months’ 
absenoe, during whioh they were engaged in aoouting 
work of various kinds with the Maiily camp aa a center. 
What ia to be notioed is that they ooven^ more than 
12400 BtilM and took about flOO passengers on these trips, 
thM being oAoera who acted as scouts. All the flights 
took plaoe without any aooident and the aeroplanes are 
in go)^ eondition. 

Ffeto Wlrbto Experiments.— The Frenoh offioera 
areyloing some very good work with aeroplanes oarrying 
wirsleos appsuatus aad witliln a recent period the results 
are impsoviag. The latest experiments were made by 
Lieut. M. de Vsreuaes. Mounted on a Farmain aero- 
touu he left to St. Cyr grounds near VersaiUee, oarrying 
to telegraph operator Durivoau. He made a flight to 
AmfeM, and was able to keep up wireless oonneotion with 
to stsurtiog point when at a distanoe of fiO miles. No 
doubt a greater distance could have been covered but a 
violent storm prevented any further work on that day. 
Seeing tot St. Cyr lies in a deep valley, the eximriment 
was a more diffloult one. 

A French Military Postal Service.— A military aerial 
postal service is being started in the French army, and 
during the first trials the tosults showed all that oould bo 
expeoted. Lieut. Nioaud, mounted on a Farmau biplane 
with Qnome motor, taking the uflloer Million as observer, 
made a flight at 6:46 A. M. from the Verdun camp, and 
after a trip at a very high altitude above the country in 
the eeet of Franoo, he made a landing at the town of 
Nancy which is one of the leading military centers near 
the esetem frontier. The officers are oharged with the 
postal service for the army and take letters which have a 
speoisl aviation stamp upon them. There is no doubt 
that this service will be extended in the future. 

MIHtsry AvUUoa In Bussla.— The Russian army fa 
aetivply tiddng up the aeroplane question at present. 
Not hwg ago two of the officers made a brilliant perform- 
Miee. Capt. Andredi is the first to make the flight 
between Sehaetopol, Odessa, Moscow and St. Petersbuig, 
OOVyrlng no less than 1,80U miles on this oeoarion. Ideut 
IMbowski aleo made a cross-eounty flight of nearly the 
sane distanoe, both upon Nieuport monoplanes. The 
war department is taking measures to have aeroplanes 
fly In oonneotion with the ootmng military maneuven, 
lUkd they are to be used alone, without employing air- 
dtipa <»> this oooasion. At the Klementieff artillery fl ring 
grounds neor Moscow, aeroplanes are soon to be used for 
observing and reporting the effect of the firing, and at to 
same point tests as to firing upon aerial objeots will be 
carried on, using kites drawn V»y automobiles as a mark 
in the first place. 

Ita* E>gUeh Military Competition. — In a review of 
to military competition held at Salisbury Plains lost 
August, to editor of Flight comments: "Home of the 
smtntals h*ve lost inaD,v a brilliant opportunity ot im- 
.gauaillug to authoritieB with the capabilities of their 
totoaes. True, the weather oonditions have lieen 
AgeaptfmmUy bads but we have seen the spetitacle of a 
triuSa Flying Corps waiting and watching in vain for 
EWita wMeh, while not in the nature of observed tests, 

. tfould Nevertheless have impressed the army authonties 
KUfah a sense of what may be called Uie weatherliness of 
to muflum aeroplane. There is a difference between 
,-t#h)gitot are really legitimate risks and staying in tbe 
' VrtilT)'** with an obvious idea that jnnzes rather than 
Poitou lor tOMhines were the main object in view." 
'ElflS tMOW to have lieen the ehief cause for oritbiam. 
,f#fa ffao poinu out that once more tbe need of an 
lEltoffa, trwtworthy engine was brought to view, 
tofafg^ notor (Meets prevented at least two maOhimM 
IlNlin twoompltallting anything noteworthy. Others 
were far trom ueoaomioal in the consumption of hibti- 
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11)11, nnd which has been 
ot>en to the irablle view 
nnd erltlelsm ever since 
the hn(?e plaster mold was 
taken off In the early 
siirlna 

This Rtatuc, stnndlD); on 
Battle’s Nest Blnff, 2rrf1 feet 
above the Hock Illver, Is 
4a fe<‘t 4 Inches In helttht 
Five feet of the 14-foot 
8-lnch pedestal Is exposed. 
From the end of the steel 
relnforcliiB rods, 2 feet In 
aolld rock, to the to)) of the 
bead It messnres on even 
flO feet. The slotiie con- 
tains about two tons of 
twisted steel relnforcliiK 
rods and approximately 
288 cubic yards of concrete, 
twenty tons of which are 
one-fourth Inch to dust 
pink Kr&nlto scrccnintts for 
the surface, KlvlnR It the 
appearance of a granite 
statue. 

Approximately 0 5,000 
gallons of water were 
pumped up from the river 
for maintaining two steam 
engines, and for mixing 
the «»ment. Pour hundred 
and twelve barrels of I’orl- 
land cement were used nnd 
the mixture was ns fol- 
lows: for the base 1 and 5; 
for the pedestal and steiis 
going down Into tlie statue, 
1 and 4: for the figure, 1 
and 8 , and granite screen- 
ings, 1 to 114, mixed with 
a water-proofing compound. 

As Is customary with 
most sculptors, the Idea of 
a new work Is expressed 
In the form of a sketch 
motlel In this case the 





The wooden atrueturo cov- 
ered with wire netting. 
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In loeatliiK the site, n 
24-foot si I hone I te was 
built, which was found to 
be too small from the iKiirit 
of view desired Then a 
light 42-foot structure was 
erected on a farm-wngon. 
nnd the wagon was drawn 
II round until the proia*r 
location was cstahllshed 
The Mile having liceri 
chosen, n sipiare central 




the 


height of feet and an- 
chored with guy wires. 
Fluus foi^ r enlarging the 



Ceacrete otntue of on Amcricsn ladiui • 


By John G. Prasuhn 

e drawn on the model by outlining all straight these straight llhes and flat sarfbeos. A NettoS of the 
flat surfaces, and numberltig the Muts with surface of the model could be onlargod on the CM>und 
y eonsfriicted machine, at the termination of and drawn up by a rope, and nailed In plaoe to dorre- 

spond to the model. After 
all the points were made 
to corres[wnd to the t>ls& 
on the working model, wire 
netting was naed for the 
curves; this in turn was 
covered with 200 ysrds of 
bnrlai) for s surfage. tbo 
burlap being pinned to the 
wire with nails at close In- 
tervals. 

A specially ooustruoted 
derrick was used for the 
hoietlug and setting of the 
temporary bead, which bad 
been previously modeled. 
This served two important 
purposes — that of marking 
the pri>clso location on the 
statue, and of facilitatlug 
the Joining of the piece 
mold of the head to the 
mold of the figure. After 
the head hgd been placed 
the figure was turned 16 
degrees to the right to pre- 
sent a clearer profile from 
the bluff road. The final 
modeling was now done 
and the surface was given 
a thin coat of plaster to 
stiffen the burlap, and then 

The mold suspended tt 

over the excavation. a spedally constructod detrkk. 

- Ings were applied with a 

force pump. 

The mold on the figure 
was now made of plaster 
and fiber supported by 
four 30.foot I-beams 
blocked up on cribbing 
tlmliers on a level with 
the top of the future pedes- 
tal. Every 4 or 6 square 
feet of the mold had inde- 
pendent bracing directly 
froth the timbers on the. 
l-benms, with strutting, 
cross bracing and hoops 
around the harrel-llke 
structure, tending to equal- 
ise the outward strains Im- 
posed by the cement. The 
structure was built to 
shoulder level, the piece- 
mold fitted to the head and 
neck, nnd the two Joined 
together in such a way as 
to be interlocking and self- 

Takiag off the pi«» mold. 

had been removed and low- 
ered in the same manner 
as it had lieen hoisted up 
Excavating was carried 
on at the same time that 
the mold was being made 
While this was Iielng done 
the figure was shored up by 
timbers from the solid rock 
11 feet below the ground 
leveL Tho central tower 
was retained as a scaffold- 
ing until the plece-DMld of 
the head hod lieen fitted. 
The Interior was patched 
And Gleaned, and the in- 
terior of the mold was 
given two coats, one of 
wall sUe, and one of paraf- 
fine grease; the former to 
keep the plaster mold ftotn 
absorbing tlie water from 
the cement, and the latter 
to loaure Ito release. 

The remaining acaffeld- 
Inf wae then tatCHi m|t , 
iMotOmwiblU. C&onMiig eff the mM. . 


Taking oil the piece mold. 
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SCIENTIFIC AMERICAN 


A Railway Car Driven by Gas and Electricity 

A Substitute for Steam Trains Where the Traffic is Light 


By the Berlin Correspondent of the Scientific An 


I Kly«n Rpeclal nttMitloii to the qiieHtlon of adopting 
motof railway car# on lines where there in little trafllc. 
After carrying out preliminary trlala with steam-driven 
motor coacbeti, twin storage battery cars were used on 
a large scale, while mora recently gasoline-electric 
Cars are being adoi)ted. 

fhe first oar of this tyi)e was placed in commission 
In the year 1907. In view of the experience gained 
with this coach, the gas-electric set was rearranged 
under the supervlidon of Mr, Wittfeld, expert to the 
Ministry of I’nbllc Works. Successful trial Journeys 
show that the new coach offers a very satisfactory 
solution of the question. 

The car body is supjwrted on two 2-axle bogle trucka 
which are provided with triple springs.. In order to 
prevent the vibrations sot up by the motor from -being 
transmitted to the car and to Insure a ready access to 
the generating set for the purpose of inspection, both 
the combustion motor and the shuul-wound dynamo em- 
ployed for generating the electric current, together 
with its exciter, are mounted on utie bugle truck. 

The car body, which is 10,495 milllmglierB in length, 
accommodates a total of 95 passengers in a third and 
a fourth class compartment, and baa in addition a 
driver's compartment at each end. Besides the appa- 


Apparatu in tha drivar’a mmpartmant 



four cylinders are fed from a sprat carlniivtor which 
draws ill hot air from n iire-lieiiter Imllt around 
the exUiiiist pliH*. All (he appuritlns iiiid oiixlllary 
mechaulsms mounted on the tnolor, such ns the car- 
hureler, IgnUinn iipparutiis, i-iHiliiiK water inimp, com- 
pressor, etc., are so coiistruciwl tlmt they win be re- 
tuuvisl seiiurately after ItKiseiilne a few screws 

The combustion motor is coupled to the shunt wound 
dynamo Keneruting power, by means of a dexlhle 
leather Unit coupling The dynamo has ii continuous 
output of 06 kilowatts at 700 revolutions per mluiite, 
giving 220 amtieres normal current at a pressure of 
300 volts; It can give 6S() umiiereH for u jieritKi of .’10 
seconds. Commutating {loles are provided to Insure 
sparklesH niniiliig at all loads. The dynamo Is sus- 
liended in the frame of the leading bogle truck, and is 
totally Inclosed, It Is cooled artlflelHlly by menus of u 
Slroceo centrifugal fan The exciter current is bui> 
plied by a comisnind- wound exciter having an output 
of 2 5 kilowatts at a iiressure of 70 volts, which la 
mounted on the cxteiidetl shaft of the dynamo. 

The car Is driven by two railway motors, which In 
aecurdance with the regulations of thi^dermaii S(s?lefy 
of Kngliieers, each have an hourly rating of N2 horse- 
power at a pressure of 300 volts and a current of 230 
«int>ereR when running at a siieed of (tOo revolutions 


A new gaooline eleetrk railway cor 

ratus required fur the control and braking of the 
ear these compartments contain four aad five folding 
neats, resiiectlvelj , and serve for carrying heavy lug- 
gage which cannot be taken into the passengers' com- 
partment. 

A compressed-air brake of the Kuorr type and a 
hand spindle brake are provided, both of which can 
be oiierated from eltlver driver's compartment. The 
oar is heated by water comlug from the gasoline en- 
gine, which, before iiassliig to the radiator mounted 
on the roof the conch, flows through colls In the 
driver's and passengers' compartments. The gasoline 
engine, which was constructed by the Neue Automobile 
Oessellechaft, Is of 4 cylinder t.nte, and produces 120 
horse-power when ruuulng at a speed of 700 revolu- 
tions i>er minute. The mqtor is uudeg the control of a 
centrifugal governor, but is fitted with a device by 
means of which the speed at no load can be reduced 
to 250 rovolutlons per minute. This device is oper- 
ated antomattcally ' from the controller. The cyllii- 
d«n are cast in pairs ; the valves are all placed on one 
side and are actuated from a cotfimou shaft. The ad- 
utealen and outlet valves are of exactly the same 
dimenaiona and are Interchangeable. The upper hall 
of the crank-case comprises large openings at the side 
tar tnepecting the crank mechanlBQi. The crank-shaft 
Itsell hog four cranks set at aagtes of 90 degrees to 
Wie atmther, and Is supported la hearlhVt throe 
pointa ’*AU erauk^aft iMarlngs an placed on the 
Upper ball at the eraak-case eo that on removing the 
l(ite*er bait which Is constructed of alumluinra, the 


under test on the Prussian State Railways. 

per mliiutv With u gearing ratio of 1:4 315, the mo- 
tors are ciiimlile of linimrtlng a maximum siieed to 
the coach, which has ii total weight of 65 tons. Includ- 
ing the imsMengers, of (kl kilometers (40 miles) is*r hour 
on the level 

The coiiuectlous of the electrical wiulpment are car- 
ried out oil the Waid-lswnnrd Hystem, hv altering the 
voltage of the generator; this arrangement meets all 
requirements of the service In n most [lerfect manner. 
The generator cun. In fact, give at starting, when great 
tractive efforts are risiulrwl. hi»av.v currents at a low 
voltage, and the exact voltage can ls> ohiuliHsl at the 
generator terrolnalM In aecortlaiic** with I tie siieed of 
the motor. The eonilmstloii motor thus enii always Is* 
run at n praetleally constant load ami, llierefore, at the 
most fuvoruhle speed nml with tlie most economical 
fuel coiisuinplioii 

The current for lighting the Interior of the ear and 
the signal himiw is supplUsI h> tlie exelter and the 
battery connected in imrnllel wiili It when the gener- 
ator set works at full s|s>e(l At u lower speed, and In 
iwrticular when stopping at stations, the exciter Is 
automatioally switched off the Ugliltiig circuit, hy 
means of a self-acting switch, when the battery alone 
wasjBwda at obtaining Ugbtuess combined with great foods the lighting mains. The current iifcessary for 
streng^ in order to krop the vibratlona set up by the the ignition of the comlmsilon motor, for the signal 
moiMntttin of the luasses as low as posalble. A com- bell and tbe motor siren is taken from the battery; 
preasor fitted directly to the motor genoratea the com- the charging of the battery is effected hy connecting It 
prewed air required for braking tbe ear and starting to the exciter 

tbe motor. The current for the arc igultiun is supplied This car was until recently idaced at the disposal 
by a Bosch high-tension magneto apparatus; an ordl- of the chief railway workshop, and has made a uum- 
pary battery Ignltiou is provided as a stand-by. All ber of trial journeys on the Temiielhof-Zoascu Hue 
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Recent Improvements in Electric Vehicles 


A Review of Important Patents Granted Within the Last Year 


I T ri'mnrkfthl<' trt thf* pxtraorcUirar.v favor with 
Mlilch I Ilf clt'Ctrlcal viOilcle la Ixiliiif uecppted In the 
foimiificliil world ti>-da>. Thla la diia to two facta, 
iiist, llif iiiitiiral and liihfroiit advantagea It haa, be- 
fiiiiHc of fxiroiiie alroidlclty, and satamd, bacuuae It la 
Ik lll^' tlfVflo|K*(l and inannfachired b> rallabla and con- 
sflfiitloiia llrma who Uavf carefully develuiaid It, and 
who invariably giiaruntee their producta. 

Hut iHipular as tbo fleclrlcal vehicle la at iireaeut It 
l>t lamnd lo tlud far greater favor aa Ita udvantagea 
iKfotne more nppreclati'd Furthermore, many amall 
luiproieiiientH and aoiue Important ones have been 
made rei'ently that all fend to make It a more uaefnl 
and Nfivlnible piece of iimchluery Theae are not 
radical cbangeH In dealgii or makeup; for the very 
111 Hi cars niuniifncliii-iKl arc quite almilar lo the moat 
luipioxed product today 

The llrNt llilug that atrlkw one la the eaoe of control, 
due to the fact that the electric motor reijulroa no 
Hhlflahle gearH and no cinicli nieehanlHui Storting la 
iiH Hlinjile and reiiulrcH no more effort than turning on 
of nil electric fan. By the uae of a controller almllnr 
In prlncliile to that used on the ordinary street car all 
the varhitloiiH In speed up to full speed ahead or re- 
verse eau Ih* obtained. 

The use of thf electric motor diais away with noise, 
odor and Jar that Is a natural coiise<)uenoe of use of 
the gasoline engine The absence of jerks aud jars 
gives longer life of the machinery, saves great ly on 
tires, and the metal lairts of the frame are not sub- 
jwt to crystalllrdng and la-comlng lirlttle as are cor- 
resiHindliig parts of a gascdiiie car due to the lucea- 
SHiit vibration 

In fact the mecliatilsm of an electric car Is so 
slmtde that there are really only two things upon which 
there cun la- any extensive iiniirovement, 1 . e, the lait- 
tcry and the motor 

As for the recent Improvements In the battery , no 
less a genius than Thomas A. Kdison, the greatest 
AmerIcMM liivenlor, Inis done much for the electrical 
vehicle In brliigliig out the tilckel-lrou storage buttery 
Edison’s problem was to make a compact battery 
which would he of less weight and of greater capacity 
than the jirevlous lead laittery The old lead batterloa 
were extremely heavy and bad to be handled very 
carefully as they were quite fragile aud subject to 
many diseases of all kinds which made handling of 


an electrical vehicle aomewhat problematical. Edi- 
son’s battery Is Just half as heavy as a similar capadty 
battery of the old lead type. Hence, It la possible to 
carry more “battery” and to Increase the m »g« fot 
a sluglc charge. Only a few years ago the mileage 
radius of the pleasure vehicle was not over 26 miles, 
now with the Edison tiattery H is between 06 and lOO 
miles. 

Another improvement (patoat Pleper Ho. 1,026,027) 
makes It possible to charge the storage battery while 
the car is descending a grade. This allows “braking” 
of the car without actually applying the brake#, thus 
saving wear and at the same time storing up energy. 
The control switch of this motor Is so arranged, in 
running down hill, that the batteriee are automatically 
connected with the motor as soon as the voltage Is 
great enough to charge the tiattery. 

One drawback that has oftmi been urged against 
electrical vehicles haa been that it is not always con- 
venient to obtain suitable charging current. In moet 
cities lighting circuits ars supplied with alternatlug 
current, which Is unsuitable for charging batteries. 
One ingenious Inventor (Bender No. 1,017,190) has 
solved this difficulty. He employs a motor made of 
two imrts. One part la In reality an alternating cur- 
rent motor coupled directly on the same shaft as 
the other part, which is an ordinary direct current 
motor. 

By means of levers the motor shaft Is disconnected 
from the driving shaft, and at the same time a con- 
troller switch is so conditioned that the alternating 
current motor can lie run from ordinary 110-volt light- 
ing circuits, turning on the same shaft with itself the 
direct current motor, which now becomes a generator 
and charges the storage battery- An automatic trip 
iH arranged to shut off the machine and disconnect it 
entirely when the battery Is fully charged. Thla in- 
vention promises to increase the field of use of the elec- 
trical vehicle, for the alternating current motor can be 
arranged to run on any desired circuit, but still the bat- 
teries can be charged in the usual way If desired. In 
ordinary use the alternating current motor acts as a 
fi}-whe«>l and adds but a very Utile weight. 

There have been develoiied within the last year sev- 
eral clever schemes to cut off the charging current 
when the storage battery has been fully charged. One 
Inventor takes note of the fact that as soon as the 


batteries are fully eburtud their beph to glW oC ^ 
A rublwr tube is connected with ^ vent uf the 
and this leads to a pressure pge wbtoh oi^oM tha' 
charging dreuit when the gas preusBVe rtlee ohd^ih 
certain valve. 

Another inventor uses the Inerease to density *t the 
liquid to the cells as a means for determining the ex' 
tent to which the cells are charged and for <mttto| of 
charging current when the battery is fully e^rged- 

Edison bos invented an togeiilouS schemei to pteysut 
the solution in the battery from passing off to go* 
during charging. The gas that is given off to cahMd 
by decomposition at the water. How by patting i 
fine platinum wire inside the cell, and beettog It edilto 
charging current is on, it to poeslbte to cause the geSaa 
to reoombtoe into water. Thus loos of liquid to PM' 
vented and refilling becomes neoeasary only at tong 
intervals, if ever, 

Another Improvement of considerable note has been 
made to the tronamtosion at power from the motor to 
the wheels. In most makes of cars to Uw pact it has 
been the practice to use a chain drive. This to stiU 
most widely used on trucks aud commercial vehtoleSi 
Hs the slight noise is of little conaeiinence. But shaft 
drive Is now being employed by several of the most 
prominent manufacturers, as it Is silent and can be 
completely inclosed, giving a pleasing and highly fin- 
ished appearance. To surpass tbls another ingenious 
inventor has patented a scheme whereby the motor to 
mounted concentrically with the rear axle and to 
entirely Incloeed by the housing of the rear axle. The 
casing appears no larger than the ordinary differential 
housing on a gasoline car. The casing is made water' 
tight and the inventor states tlint he can run the oar 
right through a stream even with the wheels and motor 
completely under water without the least damage. 

In commercial vehicles It is Important to have con- 
siderable tractive or pulling power, cspecislly where 
there are no pavements. This has been attended to by 
several toveutors, one Inventor has perfected a scheme 
whereby power to applied to all four wheela at the 
oome time. This is arranged so as not to toterfore 
at all with steering, and is a valuable Improvement. 
Another inventor has added two more wheels, making 
six in all, and has arranged to have all of them 
driven, thus obtaining a great tractive effort at all 
times, regardless of the position of the car. 


Oil'inixed Portland Cement Concrete 

O UI>IN,\l{Y I’ortliiud couieut concrete, liccnusc of 
Its alworptivc qunlltlcH, is used In some structures 
with only piirtial success When made proof against 
the ia>rnieatl(iii of moisture, not only Is Its field of use- 
fnlnesN renilered more universal, but Its efficiency is 
like\«lse greatly liiereiiseii. A liulletin from the lien of 
Isigaii Waller I'lige, director of the Office of I'ubllc 
ItiMiils of the riilted .states Iieimrtmcnt of Agriculture. 
expliiliiH II ler.v simple method for damp-proofing con- 
crete liv the lijcoriMiratlon of mineral oil residuum 
with the ordliinry concrete mixture It also duscrllies 
the Mpplhiitloii Ilf oll-iulxed Turf laud cement eonerote 
to seienil much iisi-d tyja's of structures 111 which a 
(la till epri 111 fed luitldhig umterlul will 1 h> of lieiietlt. 

While eMierliiientlng In the Office of I'uliUc Itouds in 
an attempt to deielo|i a iioii-alisorhent, reNllleiif, aud 
(luHlIess road iiinlerial. one capable of wltbstaudlug 
the seiere Nhearing and raveling acllon of automobile 
IrallU-, Mr Page’s iinesllgallims led him Into a very 
priiaiiHiiig Iliseioerj He fnuiid thill, when a lieavy 
residual nil was ailxid «l(li Portlniid eeiiieul imste II 
eiillieU dlsapjieaied In the mixture, and. furtheriiiim', 
did not separate fnaa llie oilier Ingredients after (he 
ceiiK'iit had beeiuae hard The posslhllltles of oil 
ceineiil inUlures for «a(i>r-|iro(illiig jmrposes uere rwog- 
nlxed nnd exteiishe lalmratorv teals were liumedlately 
heguii III (leleruilae Hie iihyslciil pruperlles of i-iin 
Crete and tiiiirinr cnulaiidiig various quautlttes of oil 
inl.\lures 

Many valuable data hiiM- been obtained from tliivse 
luvestlgutlons The ilump piiinfiiig proiiertles of cou- 
crete mixtures eontainlug nil linie Iteeii demoustraled 
yen delhiltely by laboratory and b> service tests, 
wbleli establish this materlul as one of great merit 
for certain tyiies of concrete (“oust met Ion, It has also 
been shown that the admixture of oil Is not detiliueutiil 
t j the teuslte strength of mortar composed of one part 
nt eeiuenl and three liarts of sand, when th< oil added 
does not exceed ten per cent of the weight of the cement 
used The eoiuprehenslvc strength of mortar and of coii- 
crele suners sllghlly with the addition of oil. although 
when leii ]K-i eeiil of oil la added the decrease In 
strciigili Is not serious. Concrete mixed with oil re- 


quires a period of time about 60 tier cent longer to 
set hard than does plain concrete, but the Increase In 
strength Is nearly as rapid In the oil-mixed material as 
111 the plain concrete. Concrete and mortar containing 
oil admixtures are almost iierfectly non-absorlient of 
water, and so they are excellent materials to use in 
damii-iiroof construction. 'Tinder pressure, oil-mixed 
morlar Is very efitcieiit to resisting the permeation of 
water. Laboratory tests show that oll-mixfH) concrete 
Is Just as tough nnd stiff as plain concrete, and further- 
more Its elastic liebavlor within working limits of 
stress Is Identical with tliat of plain concrete. The 
bond or grip of oil concrete to steel reinforcement Is 
much decreased when plain ben are used. Informed 
bars, however, and wire mesh or expanded metal will 
reinforce thla matertal with practically the same effl- 
deucy as In ordinary coucieto. 

Deieeting Icdwrgv wid Land at Sea 

I N n discourse delivered at the Royal Institution after 
the “Tltoiilc” went down. Prof. Howard T. Barnee, 
of McUin Unlverstty, described some recent experi- 
ments with tbe microtheimometer to the detectioo of 
Icebergs 

III studying the effect of ice on tbe temperatnre of tbe 
SI. Lawrence River, he fooqd that the ordinary thor- 
momeier was useless, and that only through the use of 
exceedingly delicate electricifi instruments can tempera- 
ture changes be observed. To test tbe Inflnenee of an 
icelierg on tbe water tomperatora be devised a practical 
firm of electrical resistance thermometer, capable of 
recording thousandths of a degree of temperatnre, end 
railed a microthermometer. The thermometer cull is 
composed of a large stoe iron wire, silk covered, woond 
between concentric cylinders of copper. The connecting 
•wires pass from a cable to the obeervlng room, where 
II recorder gives tbe temiienture curve and variations 
on a chart. The relay galvanometer to of Qieclal de- 
sign, to be Independent of vlhnitloD, and Is axoeedlnifiy 
strong and quite portable. 

This Instrument was mweeesfuUy tested In Hndeon's 
Bay In 19J0. It waa fhund that as the Ship (a Cana- 
dian government hydrograpbfe eorvgy boat) drew near 
a berg, a rise of temperatnre took plaec lint, Mlowed 


by a rapid fall The effect was clearly shown on the 
microthermometer, bat would have been missed entirely 
on an ordinary tbermometer. Prof. Barnes calls this 
peculiar rise and fall of tbe temiwrature “the Iceberg 
effect.” It seems to be characteristic and easily dis- 
tlngulsbed from the small osclllatluns of temperature 
lu tbe open sen. The rise is caused by tbe floating of 
fresh water from the berg, which water starts cefider 
than the sea and gradually becomes warmer as the 
distance from the berg increases. At the fringe of 
this fresh water the temperature is actually higher 
than the sea temperature, owing to the abeonitKm of 
tbe sun’s heat, lu the open sea, the warming of the 
sea by the sun Is offset by the vertical clrculatiim, but 
to the fresh and lighter water tills to Imisisslble. 

During a trip from Halltex to Bristol, ITof. Barnes 
obtained a record of the sea temperature across the 
Atlantic. His instrument was placed In the circulating 
water drawn to by the pumps. The iceberg effect was 
obtained even to the water drawn from a depth of 
sixteen feet below tbe snrface. 

One of the most Interesting result# obUtoed with the 
mlcrothermometer was tbe effect of laud on the tem- 
peratnre of the sea. ^Whenever a vessel sails to toward 
the (XMst line the lEteaperature to fonnd to fall one w 
two degrees. 

In passing over the great walls separating tbe ahal' 
lower water about 400 mllea west of the Irish Bea, Prat. 
Barnes found that tbe temperature rose sharply to a 
peak degree* warmer than tbe surromidtog sea, and 
immediately fell again, a phenomenon possibly due to 
ths preoeuce of a vertical current of warm water atong 
this wuU. 

A solution of the iceberg problem seems near at hand, 
but the greater value of a means of lecattog land can- 
not be overlooked. An oKoeedtogly sensitive seif-vecoM* 
log InotniiDeiit, eueh has Prof. Baroen’ tnlcrothe»' 
nometer, to essential. The conflicting experience* of 
North Atlantto iwa captatos alone teetlfy to the itr^’iTTrT 
nee* of Indtoidnal observatloiM. Prat Bnrne* potote 
out that It ito to a kttowteige at the rate and eba>defw» 
tottaa of tow tewperatotre varlatoon to tow eea- iwtoMt 
than to tow netuali tempenture itaelf that we towt 
leito fov awaM bp^ wUeb tow mfoty of a«ril|atte 
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:f4w#<l^ ^9mm wi ChMiiitnr 

/" i|||9(ja«lt.<MkdlMa^ m jWWuat. »t the tenor 

ot WutltiVilk, 19la. k ithMi you spoke 
■ ^ A«,f|iii)N|i^ l»«r ot Uw'.yoWB^ men and women 
itatt'liiy WirfsMtti to •«* mami of Chemistry. 
M’M « l'*»,li«5«i^ eofMenUd. I never take urn- 
IbMfh mt any Ittedi A erifistaai any more then I beoome 
iiMhtalMiA afftit weeds of fitatoe. Ko (tae reeUaee more 
Itott I my owii Bhortoomtoge and toeAelenoies. 
ri^ve ^ doBSototfiui, however, to tUs, that so far as 1 
«MI«^, hlsfl df tha etMM I tiwy have made. I never 
hiKVe toade one to the dettiment of a eottsamer. 

^[^aqpetolOBenAhaahaityaadoharaoterofmyasdst- 
aatSidtowiiinwr, 1 do net think (dioidd pass without a word 
^ IRWtest. Xvery peraon to the Sanaa of Chemistry, 
alw two mtoar eaaeptioiu, has reeeived hla appolataBant 
atW a rigid enamtoation by the Civil Servioe Conunia- 


tha paaaage «f whioh Dr. Wiley perf<»iaed a oonspiouous 

gauio aarvlee. 

Dr. WB«y stataa that so far as he eaa recall he never 
anade a daetsiOB to the detriment of a oonsumer. We 
WeoM nfnsb his memory by dting a decision of bis 
Whioh tns published fully to the Washington Foil, 
■ad whieh permitted the use of lead to baking powder. 
Lead is a poison onmulative in its effect. Surely this 
was not in the interest of the consumer. 

Tbs men ensteme of the Referee Board, appointed 
by Praeident Kooaevelt and composed of men of the 
highest aoianttoe standing, speaks for itself. That board 
was created for tbe sole purpose of obeoking up the work 
of toe Buraaa of Chemistry. It has cost this country 
hundreds of thousands of dollars. To bo sure, the idea 
has been spread abroad that the Referee Board is the 
tool of food and drug adulterators; that its eristenoe 
is a menace to tbe public. On questions of soientiflo 
fact, such men as its chairman, Dr. Ira Reuuen, are not 
easily fooled. Nor may one accuse them of corruption 
without impiiinity and without inourriug a justified 
indignant protest from every soientiflo man. Ao lung 
as the Beffliee Board is required to continue its oritioal 
enmtoation of tae Bureau of Chemistry’s doings, so 
long must the Bureau of Chemistry be regarded as 
eoientifleaily unfit for the task of prosecuting food 
adultentors. 


at least as good as the evidence offered by the Govern- 
ment” 

In reference to the above statement, I beg to eay 
that the Judgments secured against various so-called 
“wealthy dishonest food uiiinufacturers," up to August 
8d, 1012, numbered l.DGO. 

Dr. Wiley, In his report on the Committee of 
Expenditures in the Department of Agriculture, 1010. 
when be was asked by the cbulrmun, “Do you find 
difficulty in keeping bright young men In the depart- 
ment at the present time?" said : “That la the great 
difficulty. As siHiu as a young man becomes noted for 
his work he Is In great demand, not only In other 
bureaus and other brunches of the p\ibllc service, but 
he is In great demand for college aJid technical work 
outside. I think the llurenu of Chemistry has lost a 
larger percentage of Its good men than almost any 
other Bureau In the department We ore losing them 
cinistantlj ." 

It was disclosed, during the Coca-cola case, that Dr. 
Wiley refused to testlfj’, saying he “could not iimillfy 
a.s a chemist, a pharmacologist, a toxicologist, a physi- 
ologist, a physiological chemist, or a doctor of me«U- 
clne either to bis own satisfaction or to the sutlsfoc- 
tlon of the Government “ 

The above clearly demonstrates that the so-called 
chief ot tbe Bureau of Chemistry could not qualify 


mk- Tbs total uumbar of ebsmists employed to tbs 
d Chnaistiry at the time 1 rerigoed my posltloa 
ag dttof WMf 180, of wtkhm 106 were employed to Waahiitg- 
iniitald oadSS to the l»hor»tories outaide of WaohingtoD. 
Ot^lllie mtobor 187 were gradaeitea of ooUeges or univep- 
tiitos. Tbe 187 together hold 386 degrees. Them an 
131 41 M.a, 39 BJL., 16 hf.A., 36 Ph.D., 12 MJ)., 

«ad 31 holdtog other d e grees, maktogredtogether 286 
degnee held by 187 giadtutes. 

Thhee degrees are from eoUeges and tudvendtiei hf all 
parte of tfaie eountry sad to Europe. There are two 
from Boetom University, two from BtooWyn Polyteehnio 
lOstitate, five from the Univefsity of Califon^ four 
from OfaH^r Unlveretty, three frbm the Ctorinnati Uni' 
veieity, nine from Cdumhia, fourteen from Cornell, 
twenta^ntoe tram. Oeorge Washingtan, eight from Har- 
vard, fifteen from the Univereity of Illinois, two from 
l<tons Hopkins, three from the University of Kansas, four 
from the Kentucky State Univenity, seven from the 
Maryland Agricultural College, two from Massachusetts 
Agricultural GoUege, thirteen from the Massachusetts 


As an enun{de of the inefficiency of the Bureau of 
Chemistiy we have only to cite the bensoate of soda 
studies. Tbe important question of the effect of sodium 
benioate was intrusted to a medical student who had 
not even a degree of M. D. Totally inexperienced, 
totally unfit for this important task, is it any wonder 
that his results were repudiated by such experienced 
and respected scientists as Lehmann, the distinguished 
hygienic authority of Wfirzbnrg Univenity? Is it any 
wonder that President Roosevelt found it ncoessary to 
appoint aboard whioh would conduct investigations with 
seienllflo aootEtaoy to determine the effect of benzoate of 
soda? And is it any wonder that the findings of an in- 
eompetent medical student should have been reversed? 

The Pure Food and Drugs Act is one of the most 
important' jneoes of legislation ever passed in this 
country. That it should be administered by men whose 
scientific incompetence is a matter of common knowl- 
edge is unfortd^te for the consumers whom Dr. Wiley 
states he has always sought to protect. — EniTOtt.) 


as a chemist, and that he was unable to retain good 
men In bis employ, consequently, when truly scientific 
questluns aruse they wore referred to a board com- 
posed of the best scientists obtainable In tbe United 
States. 

The above ore facts, and as the Scikkto-ic Amkbican 
H desirous of giving its readers scleiitlflc facts, I trust 
you will give them an opportunity to peruse the above. 

Now Tork, N. Y. U. L. Habbib. 

The Electric Niagara 

To the Editor of the Hcientific Amkbican: 

The issue of June 20th disousges the “Electric Niagara” 
in Franco. It occurred to me when reading this article 
that the French may explain their procedure in such 
experiments as those performed by Am J. J. Thomson 
and others on the effoot of potential on cloud formation. 
Vapor seems to have a tendency to congeal if there are 
small particles present which form a nucleus. Such 
nuclei result in diininution of vapor tension and conse- 
quent cloud formation. Electric charges seem to form 


Institute of Technology, twelve from the University of 
Miehigan, three from the Agrioulturai College of Michi- 
gan, two from the Univenity of Minnesota, thirteen 
from the University of Ohio, throe from the Agricultural 
CoUege of OUahoma, two from Pennsylvania State Cof- 
lagfl. ton from the University of Pennsylvania, six from 
Purdue Univenity, four from Princeton, two from Stan- 
ford, taree from Tufts, nine from the Virginia Polyteoh- 


The Scientific Feet of the Bureau of 
Chemistry 

To the Editor of the Scusktifio Amkriuaw : 

1 was interested in reading In your August Ad Issue 
an editorial with the caption “Wanted— A Chief for 
the Bureau of Chemistry.” 

The article roads. In part: “Months have now 


nuclei or necelerate cloud formation, but to my recolleo- 
tion the condition is a critical one 
Ram drops and hail stones require nuclei; and por- 
bat>s the French preventive methods, while they are not 
large enough to handle all the elesitneity that nature 
stores, may l>e suppostsi tt) make enough trouble to pre- 
vent the critical condition and thus jirevent the forma- 
tion of the starling nuclei. 


nie, two from toe University of Virginia, six from Wis- elapsed since Dr. Wiley resigned as chief of the Bureau Cleveland, O. 
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consul, ten from the Worcester Polyteehnio, eleven from 
Yale, one from the University of Hallo, one from the Uni- 
versity of Erlangen, two from the University of Ofittin- 
gen, and three from the University of Heidelberg. 

In addition to these, tbe Inspectors of the Bureau, who 
•le not expected to be college men, are largely toe hold- 
ers of college degrees Of the forty inspectors, twenty- 
seven are graduatea of colleges. 

In order that you may have an accurate idea of the 
nature of toe examinations passed by the chemists sntor- 
tog toe Bureau, I addressed a letter of inquiry to Com- 
inisslnniir Black of the Civil Service Ckimmistion, and 
toeloso a copy thereof and of his reply. It shows the 
fundamental training received by tbe men of the Bureau 
of Chemistry, and the conditions under which they en- 
tered the Bureau. 

la regard to the training in toe Bureau itself and the 
work done, I would say that to a large extent, the field of 
food and drug ohemistry being comparatively new and so 
extensive, we developed, in a way, a training eebool for 
food ehemists, and our chief difficulty in maintaining toe 
effloienay of the Bureau was that the work ot the men 
was so valuable mid so wldriy known, that they were oon- 
ttousUy taken away from us by oommeroisl firms, who 
paid larger sjhlmea than we could in the Government. 
This oan hardly be oonaidared an argument against the 


or Chemistry. That no successor lias us yet tiecii aj)- 
polnted may be attributed to the fact that It Is no 
easy task to Induce a scientist of commanding posi- 
tion and personality to accept an annual salarj fnr 
leas than the sum which he could earn In a .vear In 
private practice. Moreover, the conditions under which 
work is now carried on in the Bureau of Clienilslry 
would be Intolerable lo any really scientific man.” 

Tour statement that It Is no easy task, etc , Is abso- 
lutely correct, and It Is on Ibis account that the Keferee 
Board was established — a Ibaird comimmHl of scientific 
experts whose qualiflciillons were such that any In- 
vestlgatloas conducted l).v the Board would lie rts-og- 
ulsed in tbe scienttfle world as well and faithfully 
done. 

In reference to the coiidltlous existing In the Bureau 
of Chemistry, I beg to say that there Is less friction 
there now than there has been for some time, as the 
work Is being done harmoniously. 

You saj, “.Selflsli manufacturers are Isaind lo do all 
In their povt'er to make his official life as unbcnmble as 
possible, and tbe spirit s that now dominate the work 
done by the Bureau of Ohemistry In laissliig uisiu the 
legality or illegality of tbe doings of the ftsal and drug 
manufacturers would hardly be in syiniiaUiy with a 
real sclentlflc chlel" 


[It is quite truo that frt'o electrons, however pnaliieed, 
servo, imder certain conditions, as nutdei about wliioh 
water vapor may condense into drop](^tt,, but the condi- 
tions are so unusual that it seems inijiossibht for them to 
take place in thi' open atmosphere Kvc’n th(> negative 
electron, wiiieh is a much more effective nucleus for con- 
densation of water vapor than is the jiositive electron, 
requires (u) that the air be free from all dust, ami (l>) that 
the water vapor present shall produce at luoat a four- 
fold BU])orsaturation. But as dust, according to miiu- 
morablo observations, is always present in the atmoa- 
phorc, it follows that super-saturnlion is irapossiblu in 
the open, and therefore that no amount of ionization can 
materially affe<’l either the time or amount of rainfall, 
hail, snow or an.v other form of precipitation. 

From oxpeniiieiits and observations begun by Simp- 
son m India, and eontimiod by others in various coun- 
tries, It IS practically certain that the eks-tricity of 
thunder storms, whether m-companied by hail or otho 
wise, is only a by-product of the storm itself and m no 
sense Its cause. Hence to modify it either m kind or 
amount would he to modify only one of the things which 
the slorin prrHluecs and not that which produces the 
stonn. —FiDitor.) 

When the Poles Attract Each Other 


effioieBoy and training of the men engaged in the work, In rofrrence to tbe aliovo asaortloii I beg to say that the Editor ot the Hcikntific Americai 


toMinucih M no one will contend that oommeroial inter- 
aste an to toe habit ot nmpleytog. at high salaries, men 
who «n not expert in thefr aperifio lluee. 

I doubt it you eu find a more ei^bki, man devoted, 
wri BMH* body of oolkge gvi^uates, of the name 
ikutobn;, aniririnto in the <Unlted States. I feel oertain 
tout you nuMt imvo made the statements you did under 
• atteuppraheosioR of the toots, and I sinoc^ hope tont 
FW vdfi tahe opoanioa to eoneot the tnpnssioa whioh 


It Is tbe manufacturers who arc desirous of having 
experimeats conducted by a truly scientific board. 

You also ssy in part "As inaltors now stand, the 
Bureau of Chemistry has tlie lamentable distinction 
ot betug the only department of the Government that 
cannot stand on Its own sclentlflc feet, and that re- 
quires scleutlflc supervision by another body.” 

In reference to the above, I Iieg to say that the 
Bureau ot Ohemistry never had any “scientific feet 


C. C. Kiplinger, in the issue of March Ifitli, cites 
experiments to prove “like poles attract each other.” 
Unfortunately, it seems as though such things as “mag- 
netic rounds" and other luxuries have ousted the old 
“Pilings” expenments from the hoard. Had be tested 
with filings ho would have found the true cause, wlm-h 
is a very old phenomenon, that of local "reversal of 
polarity,” the larger magnet causing a tcmisirary 
reversal in the end of the smaller, which thou acts 


yum oditorfal hM itodoubtoifiir BMdo. 
iWteUagteQ, D. 0; H. W. Wiudy. 

(Dr. WQuy mistolM m uondemio dagrso for seienttfle 
Wltatota or not ton snptoynesof too Bureau 
•At' pMwd Ctvll 8orvfro omniiiintioiM «r 

k kmm fim tmMHMttow M iMratog is bedde tbe 
point. Wo nre oonooniod only with the affective nd- 
rtotototokMon At lita |bN fbod nad Dnifii Ant. to soauitog 


to stand on.*’ 

Yon aim any, “At present wealthy dlsboncHt food 
raanofanturen find It no difficult task to escape tbe 
puntahasent they so richly deserve. Otgiosod by well 
■■wnilig but Incompetent employees of tbe Bureau 
*0C Chomlatry, 'they find It no difficult matter In court 
to ofiCBat their unscientific evidence by expert testimony, 
wMoh OBU bo bought at « market prioe. and which is 


aa a piece of plain iron or steel. If a steel magnet lie 
uaod, and then tested, after separation, by filings, it 
will bo found that “eonsequent, isilos" have been pro- 
duced. With the eleetro-nioguet those disappear im- 
mediately on separation. I would like to know what 
he means by “similarity of magnetio and pressure 
phenomena.” Hal MoKail. 

Kalgau River, West Australia. 



Fig. 1.— Plan view of the field of force between the two polea of a magnet. 


Making Models of the Magnetic Field 

Fixing the Iron Filings With Plaster ot Paris 

By Nathan C. Johnson 


T IIK inBiiitlng of the maimctic field of force by mcHne 
of lion llliiiKH Hiirliikled over u kIhhh plate, lH'iH>uth 
wtilcL Ih 11 niiiKiiet, la a very old exiierlraeut. Furiidiiy 
wiiH iMirlmpH the firat to {lerfuriu It ; and hta akelcli 
oL' the field of force between two parallel coudiictora 
iia nwoaled lu thla way la the eurlleat record we have 
of thla plieuomenun. 

Slnci> then, however, the experiment haa been iier- 
foriiied tluiea without numlwr; hut Ita naefiilneaa haa 
1m*ou limited by reaaon of the decoherence of the fllliiKa 
with the loaa <if their form aa aoon n 5 the excltlut? fon-e 
waa removed, or any unuaiml condltluua of mechanical 
ahock were Introduced. Further, only u two-dlmenaioii 
map of the field of force waa produced; and although It 
waa known very aoon that under normal conditions the 
field wna of eijuni liitenalty on all aldca of a central Hue 
through the poles, yet we have heretofore lackiKl more 
than trnualeiit iH'iiliir proof of thla fact. 

With u view to overeonilng thoao dlfficultlea and of 
detenulnlng liolli flie form and the liitenalty of the 
fh'ld under vur.iiiiK eondttloiia of lailur form In aiieli 
inaiiiier tliiit the leaults could lie atndied at lelaure, 
the experlnienl lierefu described was devlaed. Brletty, 
It consists In UHiiig n intvture of Iron fillnga and phia 
ter of I’lirls made into a paste with water and sifting 
this piiMte tivei the Held area througli a uiedluin-nieHli 
aleie As the Inni Is carried in ausia'iialon In the 
paste, tile inlvture Is atiraeled by the polea and the 
Intenenliig stressed spai'c In proportion to the mag- 
netic Intensity, with llic result that whoa the mixture 
has hardened, due le tlie setting of the plaster, n relief 


map, or a three-dUneualon model of the field of force, 
H ohUilned. rhotogiapba of models made In thla 
manner are abown herewith. 

Fig. 1 shows a tbree-dlmenelou map of the field of 
forw lietweeu the polee of a powerful electro-magnet. 
The magnet had square Jioles. but the effect of this 
form is not noticeable, due to the intensity of the field 
employed In making thla map, the procedure outlined 
above waa followed, a glass plate being placed over 
the polea of the magnet and the iwste of [ilaater and 
Iron ttelng sifted over the plate through u sieve As 
liefore explained, the imste is attracted away from the 
natural line of fall Into the lines of passage of the 
magnetic flux; and the more Intense the field in any 
locality, the greater the quantity of material at that 
jKirtioii In the resultant map. Therefore, the elevations 
of the different portions show approximately the In- 
tensity of the force at that point ; and the direction and 
IncUnatluii of the spines or points rising from the 
surface also Indicate the form and direction of the air 
lines which were not intense enough beyond a short 
distance from the pole to bold the material In suspen- 
sion. In ITg. Z is shown a profile view of tills map, 
w-lilch makes the relief feature more distinct. 

Of I'onrse the work of applying the paste has to be 
done very <iulckly; and the paste must be of Just the 
right coni|N>sitlon and consistency to secure good re- 
sults Ueiieated Aiilures are almost sure to bo the 
price of the first success ; but once the knack Is learned, 
the procedure will be found easy and the results very 
Instnictlve. It should also be added that an additional 


value Is given these models by the ttistlnctness and 
beauty of their color, due to the rusting of the Iron, 
which brings out the Hues of fort'c lu excellent con- 
trast to the white plaster ; and In the map under con- 
sideration, a further value Is conferred by the reverse 
side, that which was next the glBss jilato, having an 
unusually distinct and accurate force map In two 
dimensions showing on Its surface. This was not 
photographed because the figure Is so well known os 
not to warrant reproduction. 

Fig a shows the field of force of a short solenoid 
without a core. The making of this model was a vefy 
difficult piece of work, due lioth to the dllflculty of 
obtaining a field Intense enough to form the paste 
properly without undue heating of the coll, and to the 
nocesalty of sawing the coll In half afterward without 
injury to the finer spines of the model. It Is to be 
regretted that some of these have been lost, but enough 
remain to show the field well. The author boiies In 
the near future to carry out this work further and to 
Investigate by this seme means tlie leakage in solenoids 
and the field of force when using different forms of 
plungers. 

By vartotis methods we have long ago determined 
the effect of varlOtu shapes of pole ploCea on the attrac- 
tive power of magnets. Perhaisi the first Important 
researches In thtq regard were made by Dr. JoliuM 
Dub In 18B0, an account of which Is given lu his book 
“Rlektromagnetlsmus.’’ His method of procedure was 
to have pole pieces of various forma and dimensions 
which conld be screwed u]>on the core of an electro- 



Fig. 2.— ProfiU of the fl 
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irtg. d .Shpws the, field of toroe over a large flat 
pole plpee. dlreotlonfl of the fines of force are very 
ei^l ehoaril in this model, as weU as the Intensity of 
the foipe, Showing the great energy at the edges and 
the velip^i^ hmaU Intensity at the center of the pole, 
TMa ll| we would mipect, for from the edges, the 
IWm W^e a jdiorter path back to the opiKMlte pole 
than tW.have from the oeoter, so that there is greater 
magndae dsnstty at the edges. A. curious optical lllu- 
Sion nssy also be otiserved In oonneotion with this 
pljotoglPlih. Tf It Is turned upside-down, the iterspec- 
tive of the photograph appears tar different from that 
of the proper posltlau. 

Fig d iihowB the effect of a small flat pole having an 
air return. By this latter Is meant that the opposite 
IK>le of the magnet Is a considerable distance uwuy, 
and that the magnetic circuit Is cumple^ througli 
the ale, with no nearby Iron return circuit to build up 
(he intensity of the field. We see from thUi model tliai 
with such a [sile, there Is a coustderable coiiceutrallou 
oi' Ihe force lines at the edge, with resultant spread- 
ing. Compared with the intensity «f the center of 
the iHile, as evidenced l*r the length of the spines, the 
luleuslty at the sides Is much greater. 

Fig. 6 shows an exaggerated case of the same kind. 
In this, the pole face In twice the diameter of that lu 
the prectMllug, and we have a corresiiondlug increase 
in concentration at the edges an evidenced by the radia- 
tion, and a very noticoable diminution of Intensity at 
the center. It should be uiidemruod that In making 



Vig. S.— Field «f Ibne ef short solenoid without eers. 



Fig. 4. »Focmation over large, flat pole piece. 

itself. After hardening soinewhiil, 11 wan spilt ojieii 
to show the interior structun*. which nliould give us 
the force dlntrlbution over the jmlar fwe, an well us 
the field Intensity and form. That thin result has In-eu 
acconipllnheil in evident from Inspection It In at once 
seen that the conical pole han the greater concentra- 
tion of the two, with extreme' deunity of flux from 
the point; while the rounded pole shows lens conccn- 
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centratioii of the conical pede. The liendlng over of 
the lines of force emanating from the flat pole can be 
very clearly seen In this figure. 

Fig. 11 shows the enlarged flat iwle as cniitranted 
with the conical isile. This model became too hard to 
split down the middle, but the Interior Is hollow for 
a third of the length from the flat r'ole, except at the 
edges, where the material is very dense and converges 
sharply buvard the center. An the Quantity of Iron 
In this m(Klel Is considerable, Ihe lack of radiating 
spines from the edge of the flat ixilc way Iw aoeoiinttHi 
for by the formation of a magnetic short circuit through 
the model. 

That there are certain defects Inherent in tluMo 
models, and In this method of DiHPi>iug the nnignetlc 
flux, the author ri^cognlzes; but tliey are submitted In 
the bois' tbal bv their use some information may Is' 
gained that muy oveutually lead to a Isitler undersiaiid- 
ing of some at present puzzling ))heiiomeiia 

Insects and Formol 

I T is a mutter of some surprise that insects can live 
in such a jauverful antiseptic liquid us formol, which 
is much used In keeping umitumlcul preparations pr«v 
clsely hecHuse It kills the tissues rapidly. A tlcrman 
sclenilst, M. .‘tchultze, states that files of the Itrosophlla 
genus resist the action of formol In a striking way, and 
he oltserves other remarkalile cases, for hmtain.v hydru- 
cjnnle t prussic) acid vuisus are exceedingly poison- 
ous and will kill moths at ouee, but he finds that Ihe 
/.ygenes are able to ll\e in If, and oven to develop. 
Jeiisen states that iilthoiigh the llijuld In the pitchers of 
the ne|H»Jithe pliiiit attacks mid digests Insects, he finds 
that three eultcldes will live In It unharmed, and the.v 
are protected against the digestive action by an antl- 
feruiesl whicli tliey secrete Prof Korsclielt saw tluit 
lartii* of the common fly, wlieii kept In a 2 iK*r cent 
soluliou of chromic acid, could In< trunsforniisl Into 
puise and also Into winged files Another (ieriuun 
scientist, I’rof. .Schultze, rwelved Isittles from east 
Africa contulnlng aimtomlcal siteclmens preserved In 
formol, and ho found a great iiunila*r of lurvie and imi«e 
01 the Drosii/ihlUi rubioHtnatu, Fearing that they 
would attack the siieclmens, he pouretl In jiure formol, 
but even this did not kill them Other Urosophlla are 
found to live In liquids which stsen unfavorable for 



Fig. 6.— Snail flat pole with air Fig. 6.— Enlarged flat pole with air Fig. 7.— Rounded pole face with air Fig. 8.- Conicel pole face with air 

return. return. return. return. 


theae modela, the huiiiu procedure was followed as hi 
making Fig. 1 ; so that they virtually have made them- 
selves, only HO much of the material as we picked up 
by the isilo Itself being In the model. For this reason, 
their form may be considered a reas<iiiably accurate 
representation of the magnetic field. 

In Fig. 7 Is shown a rounded pole face of small 
diameter. It will be seen that this has grout intensity 
at the center and less at the sides, with only a slight 


tratlon ut the middle and a grenter (endeiiej to nidiale 
from the sides. 

In Fig. 10 the coiilrasi is'tween the isdes Is still 
more marked. In this ease we have a small flat and 
a conical iwle, the m<idel iiavtng Ismmi split or«*n as 
liefore. It will be noticed that the structure Is less 
dense In the Center than was that formed by (be 
rounded pole, while the tyidencj to radiate from (he 
edges Is greater, csjieclally so hi contrust to the eon 


development of life, for liistauce, the In. funrhitn and 
others are foiind wliercwr there are substances In 
acid fermeiilallon, sueli as hi fruits, vinegar or Issu' 
The.v lay tlu-lr eggs here, and Ihe larvie find sufllclent 
food, this consisting of spores, bacteria and fermente<I 
matter wlileb appeal' at the surface of fermenting 
ll(|ulds The 7»r iirrti lives In upliles or apricots which 
are In pntrefaetloii. and the th pnfttpcs lives In the 
larva state In the sail wiileli Hows from cut places In 


tendency to radiate out- 
wardly from the sides. 

This corresiKWids closely 
with what we know In re- 
gard to the effect of round- 
ended ijoles for electro- 
magnets. * 

Fig. 8 shows a conical 
pole, haying, as before, an 
air return. . The extreme . 
concentration of this form 
of twle is well shown by the , 
length of the center spines 
and the elase bunching of 
the whoie mass around the 
center. 

To confirm the last two 
results and to contrast them 
with each other, as well as 
to show the form of ah in- 
tense field between two such 
l»l«St let tts refer to Fig. 9. 
this model was formed in 
the wune matther ta were 

all the Otbera, so that It, too, pi|g, p,- Field between rounded Fig. ld.>-FlaM between small flat Fig. ll.~Fleld between enlarged 
niay !>• to have boUt imd emleal pole piecea. and conical pole pieoeo. flat and conical pole pieces. 



the elm trw Other unusual 
CHses mtght Is- inentbiiied 

A MotoF'-driven 
“Mauretania” 

B .VSINO Its estimate on 
the iiiiuinnt of fuel re- 
ipilred l>.v the "Selandla" of 
2..'’i(ll) liorse-powei, and as- 
suming a eonsumptlon of 
11 Vj Ions of oil isT diu, the 
Enilinvri estiinales Hint Ihe 
"Mauretania” would nspilrc 
;ii:i ton.H of fuel per day. or 
1,4.S7 Ions for ii run .'leross 
the Atlantic It Is estimattsl 
(but If the '‘Miuirelnnla” 
had a double bull, wllti one 
foot between the two skins, 
she would have storage 
space In her sides of about 
CSfi.240 cubic feet, which 
would lie sufficient to eou- 
lahi the oil lu-cessar) to 
carry her across (he Atlantic. 






Vroat of th« Broadway Baaeh tnanol bnlUlat ahkU. 

Lower pert of outMnc rina M the right. The dotted line 
■howe the contour end location of the oonoaeled left portioa. 


8M« «f tiM abkM. 

ToiiMWltBddiiibtMnwetlTCly an the cuttu* flag aadbuM- 
InabDsd. iBydrMtto rataa In the center ■paoa.'wU^ mi a(*i- 
jMllyorwood. 


Excavating the Beach Shield 

D UlllNO the evcnvntloii in the month 
of AuRUHt hint of lower Itroadwny 
under tlie Huiiervlsioii of the I’ubliu Serv- 
ice ('oraiulNHlim of Npw' York city for the 
bulldlnk of the new Ilroadway and Lex- 
ington Avenue foni-lrnek wnliway, the 
englntWH hiid (o leniove the anmller tun- 
nel, 10 feet etierlor dlnuieter, Imllt In 
ISilli, liK'Hled under the eenter of Uroad- 
WM,\, oppimlte t'llv Hull I’urk, and extend- 
ing from th(« Honth aide of Murray Htroot 
to the Miutliweat eouier of Warren Street 
on the north. 

ThlH tunnel bad l>een conatruoted under 
the atreet at that early jierhal without 
dlsturhlng the aurface or the tralBc over 
head, an dcMorlbed in the ScTaitTiric 
Amj!J!I('AN of March 5th. 1S70, by raeane 
of the Heuch bjdrnullcally jirofielled cyl 
Indrlcal ahaped Hhleld. Imllt of wood and 
Iron, the exterior diameter of which was 
of the same dimensions as the tralllug 
tunnel of tula', or about 10 feet 
It «ns the invention of Mr. Alfred E. 

Iteach, one of Hie original proprietors and 
editors of the Scikivtific Amkrican. V\H.m 
the reipiest of Mr. Alfred E. Heach's sou, 

Mr Frederick (' lleneh, now also one of 
the owners of the ScikntifK' AMEHicAh, 
and the eo^^^les^ of the oftlclals of the 
I’nlille Servlee ('oiuiulssloii. the contract- 
ing coaipan.N was asked tti refrain from 
deuKillshliig the shield after It was dug 
oui. wltli a %lew of its removal, preserva- 
tion mid I'esliiralhai ns a hlslorlcal relic. 

It heiiig tile Hist aiiieUlne of Its kind to 
oiierate In liniiiel I'oiistrnciion work In 
New lor); elti and Hie forerunner of all 
the great slilelils used In the eoiisl ruction 
of Hie iiiaiiiuiiitli eleetrh- I•Hllwa.^ tuls«s 
new iiiidei tile iheis aliout this great cltv. 

\I 1 Inspeetlon of Hie shield frinn the 
exleiiui- as 11 hii )iuilli liiihedded in the 
Hiiiid, h.t Mi K c Heaeh (who aellvely 
stiperNlsed Hie (iperaltoii ef II in ISIIP), 
dlselosed Hie l.iit Hmt In all Ihese 4;: 
jHiirs Hie In, II and lirass work, in- 
cluding the linn (I i.r iron <iii the rear, 

had remiihiei' m pieli.t good condlHoii, 
hut tin* Wood Hlines iielween the front 
ciitlluK ring and i.mi ring eariylng Hie 
h.vdraulic ranis and the emss front wood 
shelves hud entireh dlMipisaired and 
rotted away. The thislillglii photograph, 
with Mr lleneh standing ne.ir the cutting 
edge, shows the one hali of Hie front 
euHiug ring with j>roJecf,loiis tai Us in 
terlor snrfaee, to whleh was sts-uretl hy 
holts (he ends of the thick transverse 
shelves fei (he piir|M>se of preveotlnK the 
hitlow ni innse sluid. Ill the Center, Is 
ohserxed Hie limbers used by the contra^- 

tnrs I,, .siipimit the iirofiout Btreet plank- 

lug n\ .0 Iieij,d US well us the electric atMei One of tko gwoUiM eai^Ma of Om «r,fwf7 poirer’pbait. 



A foil aide view of the oll-ateel internrbon ear fOrry** Benderoon." 



Thia car ferry haa a capacity o|,«wo electric poaeoncer can, a 
apeed of 8 mUea per hour, aad ia operated by gaodliM power. 


railway. The side view ahowa the sldf 
of the front cutting ring connected by inch 
stay rods to the rear of the hood-ram sup- 
porting ring, and between these rods at. 
equal distances will be obeerved the cylin- 
der ends of the hydraulic rams with bept 
tubing on the rear, which conaected with 
Uwi main supply iiipes from the hydraulic 
pump. This was 'operated by manual 
power. The long thin cylindrical hood is 
ottacbed to the rear piston ring and ex- 
tends back from it some two feet or more. 
T)ie pistons within tlte rams are forced 
out by water pressure against the com- ' 
pleted tunnel, built up wiUitn the hood, 
pushing the shield forward through the 
sand to the extent of the hood; then a 
new layer of masonry Is built and the 
process repeated. By this method only the 
quantity of earth is removed that la re- 
quired for the tunnel to occupy. 

Cur Ferry Senrioe Acrew tile Ohio 
Rivep* 

A n experiment In Interurban railroad 
practice which has been worked out 
at Henderaon, Ky., demonstrates the eW- 
ciency of gasoline imwcr for use tm car 
ferry work. 

The “Henderson” Is the first interurban 
car ferry ever built, and the first large 
car ferry operated by gasoline power. 8he 
la all steel; length over all, 120 feet; 
beam over all, S4% feet; beam at water 
line, 85 feet Her displacement when 
light Is 88 tons, and loaded with two elec- 
tric Interurban cars, 150 tons. 

Her iwwer plant Is two 64 horse-power 
“Buffalo" heavy duty gasoline engines, 
seven-inch bore and ulne-iuch stroke, with 
a normal speed of 350 revolutions per 
minute. Euch engine drives one side pud- 
dle wheel, but there Is additional gearing 
by Which ono engine can oiierate both 
wheels If desired. The motors drive the 
whitel shafts through large bevel gears at 
a nttlo of 10 to 1. The side puddle wheels 
are 10 feet In diameter, three feet wide 
and have 20 blades 18 inches deep. 

Economy was <»ne reason why gasoline 
J»wer was chrsieii for use on the “Hetider- 
ooi).^ While It takes her only six minutes 
to cross tile Ohio Blver with the currant, 
uid an Bdditloiuil two minutes when go- 
ing against the current, the “^«lldersan’' 
is called ntion to make only one round trip 
every houy. This ueana that moat Of the 
' time she is standing Idle at one aide ot 
the river or the other, waltlBg for her 
««M te arrive. With a ateam plant this 
Would mean a great waste, for coal Weoid 
be consumed ult .tbe time the bbat wae at 
doek. but with gasoline engleea. When 
tbe boat stotM, the co«t etope, thwe 1« Mb 
steam to keep up. 


te<l 'M{Ma it 

it mm W U pkyed 

't»''ikve ]|iafc«n for the 
''.)«i|pt^,iM'lxi hWiX but MlMHiie w«a 

-tile W' eoiMillei^tMlr W 'amngement 1m 
’'iii(^|||^ ^bcfni*. ikhv mtotttQMl 

ttatyitibie iiLihple«t pkn wm 
I n, bkMPM* ooB# irttb HJOTatoto Itoti 
«);{N|b , "iBtom thk mu lUMfoCI ai)4 tim tniemtiM oon* 

' iiioatratioM. 

tkt ‘lk»p'A (?i«. 1), w«» ecAjwod two W- 
vtoM $ apa r with ftiot PtooM C mad (T 
‘^/fjMMioirt .tlip 1^ In Inverted poatttoo for piap* 


D, no that ^ Inch of the core remained In the tubes. 
Wbe upper face the strip I was padded with a four- 
fold .adekMW of canton flannel, to teduoe the noise of 
the droiqilns cores. A similar strip of flannel (V) was 
glued to the Aios of the harp, omxMite the solenoids, 
to cut down the reverberatiou of the strings. 

The ksghoard and music roll attachment, shown in 
inct d> consisted of a base beard /, 13 inches loug with 
upright Bides K, K', 5 Inches high. The rollers, Jb, L\ 
Man Beds ef td-tneh lengths of 3-tach curtain pole, 
with 3k*inrii h sa i d s M, IP, eto., turned from cigar boa 
wood. They WM pivotted at one end, on wire nails, 
driven Into the caUten: and revolving in holea drilled 
in the sMe ptecA In the other ends were forced 2-lncli 
cranks af S/ld-hidh round brass rod V, N*. revolving in 
open UMs In the ride piece to allow the roHeca to be 
easily removed. The slots were covered with small 
braes strips whieh oonld be turned aside to release the 


the paper was drawn forward, and the current shut 
off. The best average speed for the roll was found to 
be about two longitudinal feet per minute. 

A Simple Vehicle Jack 

By James H. Arsutrong 

O NE of the simplest forms of Jacks for use in lift- 
ing the bodies of wagons or other vehicles Is IHiin- 
trated In the acoompanylng drawing. . The device c»in 
readily be made by any amateur and the construction 
Is tneapenslve. The uprights of the Jack eouslst of a 
sln^ length of iron by % Inch, lient double or to 
hairpin form, with the lower ends secured In a block 
of wood measuring 2 by « inches. The ends of the 
uprights are flxed Into recesses In the block, and are 
held In placo by means of IsiHs as indicated by dotted 
lines in the drawing. The lever on which the vehicle 



Tbs atetrk bmp In •psratioa. A solanoH ahMni 
in the lBB«t 


lag. Three atrlpa, D, Q, and /. of %th stuff, 1% Inohss 
wide. Were then cut out. The strip It was kid across 
the 31 strings of the harp, between tlie two uprights, 
and carefully marked where the strings crossed it 
These marks were extended to the 1 ^-Inch side, cross- 
ing two parallel lines drawn lengthwise on the strip, 
an inch apart A light mark was theu made in the 
wood, with a center punch, at alterimte itoists sdiere 
"'the cross lines Joined the parallel lines, “staggering” 
ibem, as it is called At each mark, a 3/16-tnch hole 
was then drilled iterpendlcularly through the wood, 
using a twist drill. 

The solenoid colls were now wound upon 31 pieces 
of 3/10-lncb thin gloss tube, 2 Inches loug, the glass 
being nicked with a file and broken between the Angers. 
The winding was dune thus: A bit of Vli-lnrii brass 
rod 8 Inches long was clamped In a vise, and one of the 
tubes slid upon It. A wooden crank was then foreed 
temporarily on the glass, and the latter wound with 
four layers of No. 24 enameled copper uire. in a coll 
IH Inches long, The termiimls were twisted together 
and the ends of the colls shellacked to prevent their 
slipping. 

Tite free ends of the tubes were then set In the 
drilled holes lu the wooden strip D, and glued securely, 
after which the strip was secured between the up- 
rights, In such a position, that the ends of the sulenuld 
tubes S', £*, etc., were one half Inch from the harp 
strings, which show In the figure iis a row of dots. 
One terminal of each coll was then scra|>ed free of 
enamel and soldered to a common return wire f, ter- 
minating in a screw and washer on one of the side 
pieces, for a battery connection. 

The strip Q was then screwed betweiMi the uprights, 
close to, and at right angles with, the strip It. It was 
drilled to yecelve 21 round head No. fl brass screws, 
one Inch long, provided with washers. The screws were 
set in opposite sides of the strip, alternately, similar 



Fiff. L— IkMt vksr vA oolriiohk. 



Vlfi S.>»lbMl view «f soleaeMo. 


roUo. A orooB etrip, marked O. was fastened to the ptp 
of the sMs pkcW) Just beck of the front roller, and to 
this woa aecvuma a strip (P) of l/16-inch brass 8/8- 
laeh wide provided at one end with a screw and washer 
for the battery connection. 

Half an inch beck of strip O was placed a second 
crooB-plece Q, ot the same sloe as the former, but raised 
k ln<* above it, on small blocks. One end of strip Q 
was hinged to the block and the other held down by the 
latch e. To the nartow edge of this strip were screwed 
22 strips of light wring brass A‘, R*, etc., Iti Inches 
long and taperlnl from % Inch wide at the large end 
to 1/16 inch at the omall end. The strips were clamiied 
together in a vise, and drilled through the wide end In 
one operatkm wlto a hole large enough to take a No. 6 
acrew. The extreme tips of the narrow end were 
turned up slightly to avoid catching in the music roll, 
and the whole set fastened by screws to the strip Q 
In such poiiltlou that the small ends pressed firmly upon 
the CTOM-strip F, and were spaced Just k Inch apart 

The paper music was made from a strip ot heavy 
wrapping paper, about 6 feet long by 12 Inches wide. 
One end was cut V-shaped, tlie point being tacked to 
the center ot the front roller, which was then turned 
over a couple of times- to hold the i)a|>er firmly. The 
paper was theu wound forwani under the springs, and 
the notes and chords marked in iiencil lu a Hue with 
the corresismdlng springs. The bar was then thrown 
Imck out of the way and a strip of w'(N>d. snwe«l across 
the grain, waa set tem|>oraril,v beneath the pniwr at this 
IKilnt. This wood was 12 Inches wide and li% Inches 
high, and was used as n sup|s>ri ui>on which tho hoh-s 
were punched in tho imiier at (sich pencil mark, using 
a hollow steel punch of % Inch diameter. The end 
gialii of the wood allowed the punch to sink In, making 
a clean, round bole. I’erforntlon for successive notes 
were spaced % Inch apart The haip iiud keylsaird 
were connected with No. 24 enameled wire, as the dis- 
tance between them was only about 18 inches. I'or a 
longer distance No. 18 or 20 wire would be required. 
A wire was connected to screw No. 1 on the cross-piece 
D, Fig. 1, and the other end t<i the screw on spring No. 1 
oC the keyboard. No. 2 screw on the harp was Joined 
to spring No. 2 with u second wire, and so on The 
wires were then gathenal Into ii cable I' and laissl to- 
gether as shown. A Iwttery of two or three dry cells 
was attached, one tenuliml going to the screw uii the 
common return wire F and the other to the screw on 
the strip 



Ilff. l-Muic roll naebaahMk 



An Improvised vehicle Jack. 


axle Is supported Is made of strap Iron measuring 
1 by % Inch. This Is fulcrumed between tho uprights 
by means of a bolt which passes tbrongh boles in the 
rides of the uprights There are a niinilwr of such 
bolt holes to permit of adjusting the lever to various 
heights. Thi- weight comos on the short arm of tho 
lever and Is lifted by depressing the long arm To 
hold the long arm lu dejiressed isisltlou a rod Is pro- 
vided which Is fastened to the lever at one end, while 
the other end passes belwt-en I he uprights and Is welded 
to a block of metal. This Is adapted to bear against 
the uprights and serves as a ciilcb to hold the lever at 
any desired adjustment. The rod shown In tho draw- 
ing Is % inch In diameter 

liMbing: w Seizing Timbera Together 

By Albert F. Bishop 

T IMKKRS from 7 to 10 Inches In diameter can be 
bound together rt-adlly with wire alsmt the slae of 
' tliat used in telegraph lines. The end of the wire Is 
turned at right angles and fastene<l to the timiMr by 
a staple. The wire Is then wound an)iind the two 
pieces as tlghtl.v as tiosslble from four to six turns. 
The end of the Iasi turn Is lient at right angles and 
fastened to the other timber by a staple. Now a small 
pointed bar Is inserted In the center of ibe layers and 



Method of lashing timbers together. 


to the mknotds. Tho iron com for the magneto wew 
maJk friom a-toeh irtra nails of a sko to Just slip earily 
toto the tnhee. The hekda wem cut oft, and both ends 
itoto Bkd flat, redWilBg the leoflth to inches. They 
«eto thM eat to ifiaea to the tuhea, as shown at iP, a*, 
andi the Atrip I illMh Mhlch they were to rest, was 
«ig«B*a batvaan tlM mpporigi, 3 toehes below the strip 


To mierate the harp too crank of the front roller waa 
tom^. to dtow the paiier forward, and as the perfoia- 
tkaa to the kttw reached the vartous springe, torir, 
dropped down.lo!to contact with toe strip below, throw-- 
tog the enrtent toto the cormpandlng solenoldH and 
dVavVtog up the Iron cores so that they struck the 
Btriags with a clear, sharp blow, dropping Instantly as 


the la.vers an* twisted several tlnu-s as shown lu the 
riMtCb. The wrller tsslleves two pbs-es could Im» bound 
together in this mannei as tlghtlv and flrmlj as the 
use of bolts could make them This method requires 
very few twin and voi> slight exi^cnse for materials. 
This wrinkle can l)e applied to telegraph poles, flag 
staffs, or repairing fence posts, etc. 
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Healing Broken Machinery by the 
Electric Flame 
By Joseph a Baker 

A BROKION matiliino i» only the pioturo 
•*^(11 itrH ruul Milf Tbo machine is all 
lliore, blit it IK UK0I088 bocauao of the break 
in Niiinn important part which destroye its 
Klri-u);tli. Now the uniiound part may be 
hculod and ao roclaimed by the electric 
flatnn Tho (iimtitutK and furiciuga which 
iiiako up large and oxpeumve maohinea 
HomiitimiiK bniak in ordinary uae, or are 
brokiMi by accident, cauaing groat loaa, and 
dclio 1(1 tlio work in which the machine ia 
being UH(>d The Hiniplc electric arc weld- 
ing H.N Hiein. apjilied in an hour’s work or 
more by a gkillcd man, makoe such broken 
purls as good as new, no matter how "far 
gone" tlic crack, or how extensive the 
Bctiml, ojwm rupture through the very 
structure of the pari. 

For example, the inuMir sheila and gear 
boxes of eUxitrie ears may beeome cracked 
by yielding to thi< fatigue of the metal in 
the ordinary operation of the car. (bracked 
niotur mIicUs wore formerly either aont to 
the wraji-hoap or else repaired by riveting a 
plate over the break. To send tho part to 
the scrap-heap means practically throwing 
awa.v an exjiensive steel casting on which 
perhaps, a lot of laluahle machine work 
has also been done, and to repair the part 
by riveting is to fail to restore the original 
strength and rigidity The same thing 
applies to tho steel forgings of oar-truck 
frames, jiarta of iirinting presses, or the 
part or forged parts of any good-sized ma- 
chine Tlu< need is, then, for some means 
of easily, quickly and inexpensively mend- 
ing sueh broken parts. 

This need is filled in the electric arc weld- 
ing jirocoss, wlueh nan be used on the spot, 
wherever direct olectrio current is avail- 
able, and in a snial! space ton feet square. 
Arc welding reclaims the part at an expi'nsc 
which is very small compared with tho cost 
of a whole new part, a cost which does not 
e\cecd tlio expense of tho far less effective 
riveting. The oceurroncxi of a bad crack, 
or of an actual break in a big, expensive 
casting or forging is the opportunity of the 
arc welder to make whole and sound again 
a piece which had seemed irretrievably 
ruined Hteel castings cost more than iron 
eastingH, nud it pays correspondingly bet- 
ter to repair them by the arc welding 
process Tliny are just as easily lioaled as 
the latter, and it is something worth while 
to recover a steel ca.sting for exarajilo cost- 
ing S.MK) with half a day's work at an ex- 
penHe of II titlie (or loss) of tho first cost 
of the picci'. 

Bv the use of a direct cHrront of 220 
volts or over all castings and forgings cx- 
('ei)t bras-s, bionze or oopjier can bo re- 
jiairetl by gcmimely welding tho break, 
usuig tho arc to soften the metal adjacent 
to the break and then feeding in a piece of 
metal of Ifie same or blotter grade to fill in 
Ibc breuk and make the iiiece integral. If 
iilteruuling current only is a^allable, it 
ma\ be Iratisformed into the neeessary 
direct curnMit by tho customary apparatus 
lor this purpo.se, such as tho mercury arc 
reefifler for relutuely small work. The 
prcM-ess IS simple and rn|)id, but oiTtain 
jins-aulions are uecessarj The operator's 
only tool is the carbon electrode in its 
holder, a liand tool with lueiins for protect- 
ing the ojwjrator’s hand and body from the 
beat of the arc. The head and body are 
proliM-ted by a canvas hood, and the eyes 
by goggles having several Ihieknesses of 
colon'll glass. The carbon pencil, inch 
io I inch iTi diameter, according to the size 
and slmpe of the work, is made the uega- 
iMc electrode, and tho voltage is cut down 
to iiboiii KM) volts at the are by a suitable 
adjustable lesistance. 

Wbeii Ibc piece is once set and aligned, 
and tbo current turned on, the work pro- 




A mended break that extended (ram 
above the armatnre beering to the 
gear-shaft bearing. 



Fig. 1. — Front and side views of trac- 
tion wheel with retractable blades. 


The new traction wheel driving 
a plow throngh an alfalfa Said. 


oeeds with marveloUfl Mpiditgr. 
searohing and psoetratlng heat qt tm 
easily softens metnl thellB of the ordfftatfgf 
thiokaesa found in tbo etruotvrat ohaMnCa 
of maohlnery or la the nsht or ndhior 
moving parts of the same, up to 4 laob«|ii 
the J^inch to H-ineb. tbiokn^ of a mobat 
shell is qiiiokly brought up to wading tei^ 
peraturo afweaaary for a true union of the 
parts. If overheated by thn intense idag 
of the are the metal runs like wax, and 
is where skill and speoial manipulatioa of 
^ . the powerful tool is required. 

Mending a broken gear: a dlfleult job of an waMing. The gear teeth at the heoak n better of eouTM to iq>idy the vald- 
wera aaved. The alignment had to be aulnUliied exactly daring the weWlag. prooese to pieoes when they ore Ihtet 

found to be oraoked, or to have a onMilc 

! atartfng, from some habitual or repeated 
strem or an aooidental shook, »nd before 
they beoomp broken away entirely} "a 
sUtoh in time saves nine." In sonm oasee 
there is opportunity to make the work oven 
better than new by weldfatg upon It 
strengthening or relnforoing parti. 

k Kovel Italian Traction Syatom 

I^OTOB- DRIVEN agrioultoral ma- 
I”*ohine8 oporato with difficulty ovor 
ground strewn with straw or other ma- 
terial of a slippery nature. In order to 
give the driving wheels an adequate pur- 
ohaso on the ground they must bo modo 
very heavy and must Iw provided with 
cleats. This adds a material load for 
the engines to drive and is entirely un- 
necessary in the opinion of two Italian 
inventors who have devised tho traction 
wheel illustrated in the accompanying en- 
graving. In place of cleats tho traction 
wheel is provided with long blades, de- 
signed to dig into the ground. Whenever 
desired the operator may retract these 
blades, so that the maobino can travel over 
an ordinary' road without injury to the 
\ The construction of this wheel ia 

ae arc welder at work on a railway motor illustrated to Uie best advantage in Pig. 1. 

"•*? ^ •®"»- The axle of the wheel carries an eceMtrfo 
what shorter than in the illustration. A , on which is mounted a strap oonneeted 
by rods B, with the traction blades C, As 
the traction wheel revolves, the oooentrio 
A remains Btatiunary, but the strap D must 
>v revolve with the wheel and consequently 

tho traction blade must assume tho posi- 
ibms shown in the drawing. It will bo 
\ Vi !r\ observed that in the forward half of the 

I / X)V A wheel the blades jirojeet from the periphery 

a y / \ ^ . // ^ ' a wheel rim Ji. Tho blades are 

-'A' . pressed into the ground by tho weight of 

wheel, but are immediately retracted 
!>“*•»»« point of oontact of the 
v I / wheel with tho ground. As the blades are 

II \ / ^L. '/ t / retracted in a vertical direction they do 

I ”***' scoop holes in the ground as 

\ would fixed cleats of tho same depth. FJg. 

— 2 shows in full line the out In the ground 

I made by the blade that is retractable, while 

Pjjj 2.— Paths of fixed 

Ira.’ and'ratrmitablebl.dra. K~und tluri would bo ^.xiped out by 

fixed blades projecting from the rim of 

I _ ... I the traction wheel. 

' ' “ When it 18 desired to run the traction 

wheel without projecting the blades into 
the ground, they may be moved to a differ- 
ent pdaition by operating tho lover F, so as 
to throw tho eocentrio A to the position 
shown by dotted linos in Fig. 1, . Then tbo 
blades will project from the upper half of 
the wheel and will be withdrawn in the 
lower half where tho wheel comes in oon- 
tact with the ground. One of the accom- 
panying illustrations is a photograph of the 
machine operating through a rice field. 
Here it is put to an extreme test for tfae 
reason that the field is flooded with water, 
and affords very little purchase for a trae* 
tion wheel. Another pioture shows a ifiow 
equipped with a traction wheel of tho new 
type, operating in an alfalfa field. Hie 
new type of traotlon wheel aftorda an ideal 
hold on thnground and permits of reduokig 
Plowing a rice Arid; a suprenw materially the weight of agrieuJtural ma- 

tost Ibr the traction wheel. ohinery. Furthermore, the ability to 


k' liJ^ 


Pig. 2. -Paths of fixed 
and retractable blodee. 


Plowing a rice Arid; a suprenw 
taet Ibr the traction wheel. 




SiMiFKAMEiaCAN 


«wdi<ii vUd (l» tM« iriSadi 
jSb «b» gtvqad wtd io »tmot 4bem imatr 
' 4wfiNd> it'*! v«ry teftottMt/Wl-; 

WlMHnik w • BiidMiMM' 

/If ■« '' W. *. 'Wpo*w«d 

' oPtKvt bviM»$ mcm hat only the 

|pt itavutd noAim $f the valut ef a trade- 
: S^ti. St dote not mUtt that U U very 
Sm the eonnectiny Unk between the pro 
Sw end the lOHmttte eontumer; that U it 

B 4wmM ^yeedwm. a tmyfble attet with 
Enable monty valve; that it mutt 
leh and applied na( in a kaphatard 
W teith a due reyard for Ut ptyMoyir 
feet upon the puUie. Nor dote he 
tht imporlanee of eomplying with 
iihltiyf/ requvremente whieh teeure to 
yifiy a property right in a tradt'^mark cotn^ 

S vnth the properly right that an 
aeguirei by taking out a patent. 
yui^ng u the last of a ttriei of 
written by a man who it at onet 
IPHHioMarjfe, an adverliaing, and a butU 
j^e txpert, a man who hat a ftret hand 
hnowlpdge of the value of Pade-marke and 
of the eorfeet methode of trade-mark exploita- 
bion. The vtriet, whtch will he eventually 
. piMithtd in book form, included dia- 
0uiione, teritten in butineti Englith, of 
M Federal trade-mark law, analyeet of the 
ll^ptirainente for regittration, the element* of 
th^ipood trade-mark, and trade-mark pro- 
^^.-Editoiu] 

AV lalanlou Slnilarltr of a Trade-mork. 
— H. 

(OMehtded/rom potM ut. .Auauit «M, tail.) 

‘ An infriniiine mark may be ■» nearly 
like a well-known and valuable trade-mark 
Ikat the unwary or oarelees may l>e de- 
OGived, yet, at the eame time, it may be eo 
tUaiimilar that a show of defeneo may be 
made. The National Bieouit Clompany 
hM proaeouted more than five hundred in- 
||||yil»ment« of iU trade-luark*. ' ‘ Uneeda' ’ 
ipG^t haa l)een imitated by “Ulika,” 
**Vi(ianta," “Iwanta" and dozena of other 
•pe^uB wordinca. 

The mark “ Yuaea" uaed on inaandeaoent 
gaa manttea, waa infringod by “U-O-A." 
In thia ease there waa no aimilarity what- 
ever In the appearance of the marka, but 
evidenoe waa produoed to ahow tliat 
“Yuaea" waa pronuunoe<l "You aee a," and 
that in aound the marks were preoisely the 
aame. Priority of registration of the 
"Yuaea" mark waa proved and the use <if 
“U-C-A" waa aooordingly enjoined. 

The word "Chaaseuse” was held by the 
court to be an infringement of "Chaiv 
treuae" — both marka being applied to 
oordials. 

“Grape Nuta," a cereal food, was not 
inMnged by “Grain Hearts." “Old 
Crow,” the name of a whiskey, was not in- 
fringed by “Old Jay.” 

On the other hand “Colonial Dame” 
used in oonneotion with perfumery, waa in- 
fringed by “Colonial.” 

“Chatter-Box,” an annual publication 
for children, waa infringed liy “Chatter- 
Book," used as the name of a puldioation of 
the same general appearance and purpose. 
The Sight to Use One’a Name and Ita 
Umltationa. 

A typical case of this kind is that of 
Boyal Baking Powder Company v. Royal 
(122 FVtd., 337-ig»3; 58 C. C. A., 400-500). 
An individual by tte name of Royal went 
into the buBiness of manufacturing baking 
powder. Hia product waa sold in paokagea 
of the twme general appearance as those 
containing the product of the Royal Baldiig 
Powder Company. The court held that 
the reapondent could use hia own name, 
but “in the least oonapieuous manner pos- 
irible comdatent with the right to place hia 
name aud address upon the goods made by 
hhn.” 

A aimllar oaae la that of Von Faber v. 
Faber (124 Fed. R., e03). In this cam 
the plantifl, a manufacturer of lead pen- 
oHa, tras the owner of a buainaoa founded in 
17M. ..The pao^B made by thia Arm had 
alwa^a bean marked “A. W. Fidier.” The 
dafendaut, alao named Faber, began to 
XBomnCootun paaoila in the United Statea, 


adketeg to hia product the mark “Faber.” 
The court luM that thia waa an unfair use 
<a hia name, and while he had a right to use 
hia own name, yet he must {weflx to It 
“John B," “Elmhard" or “John fiber- 
hard.” 

The wdl-kttown chocolate manufactur- 
era of Doroheater, Maaa., Walter Baker Sc, 
Co., have had to contend with many indi- 
viduals bearing the name of Baker. In 
each oaae the deoiaiona of tiie court have 
been to the effect that any Baker haa a 
right to manufacture and sell chocolate, 
and to use hia own name on packages of his 
product, but hia name must be accom- 
panied by some statement or diatinguiahing 
mark which will clearly differentiate Ms 
product from that of Walter Baker & Co. 

In the case of WiUlama v. Mitchell (106 
Fed. R., 168-171) the eourt aaid; “One^ 
may not use hia own name for such purpose 
when it works a fraud. If he uaea a de- 
scriptive word, or a geographical name, or 
hia own name, it must be ao used as not to de- 
prive othen of their rights or to deceive the 
public, and the name must be accompanied 
with such indications that the thing manu- 
factured is the work of the one making it as 
would unmistakably inform the pablio of 
the fact.” 

' Casual BssemMaace Is No Infriagcmcnt. 

A msnufsoturer of a lantern known as a 
“ Hurrioane" lantern claimed that the name 
Of another lantern, called “Tempeat," waa 
an infringement. The court held that 
while there was a resemblance in the names 
in the underlying idea, they were ao differ- 
ent in appearance and sound that any per- 
son of average oomnum sense would not 
mistake one for the other. 

“8. B.,” a trade-mark for cough drops, 
was not infringed by “ B. and S.” 

“Weber,” a mark for pianos, was not in- 
fringed by ''Webster.” In this case thwe 
IS a oasual resemblance in appearance in the 
two words, but no reaemblanoe or very lit* 
tie, in aound. 

The PlalsUff Must Come llato Cewt With 
Clean Haadra 

The courts will not use their power to 
perpetrate a fraud. A trade-mark con- 
veying a miarepreaentation of the oomposi- 
tioQ, character or quality of the goods with 
which it is uaed, cannot be protected against 
infringement. 

How Legriflatora View Patents 

T^HE debate on August 7th in the House 
* of Representativea upon the question 
of appropriating ten thousand dollars to 
investigate the Patent Office, developed 
some interesting statements from different 
Congressmen. Chairman Old&rid of the 
Patent Committee said, “the Patent 
Office has taken in and turned into the 
Treasury about $7,000,000 more than it has 
taken out of the Treasury.” In speaking of 
the groat ooiporations, who arc said to take 
men out of the Patent Office, the same 
gentleman said: "They want men who have 
started at the bottom m the Patent Office 
and have worked themselves up to the 
Commisaionership or assistant Commis- 
sianership.” If they want suoh a man, we 
do not recall an instance in which they got 
one, as ordinarily the force of sudi com- 
panies is recruited from the assistant ex- 
aminers of the Patent Office. 

Congressman Mann said, he thought the 
salaries lu the Patent Office ought to be 
increased, but asked if Chairman OldAeld 
did not believe the Government would 
never bo able to compete with salaries 
offered by outside peojAe. CoUgresiman 
Bowman remarked: “I have bad some 
business with the Patent Office and the 
work that they have done for me, has 
always been effioient." Mr. Bowman also 
said: “Ease in seouring a patent is, 1 be- 
lieve, of great advantage tn the country,” 
and further “I ooudder aa eqe of the 
greatest asaeta of thia country the inventive 
genius of its people. 1 do not favor the 
suggeetion of the eommittee, that there 
might be a slight advance In Patent Office 
fees. They should be kept low and every 
encouragement and aaeiatanoe given in- 
ventors.” 


Referring to the bill to codify the patent 
statutes . upon wMoh hearings have been 
had this year. Chairman OldAeld aaid, “a 
substitute for that bill will be reported to 
the House in a few days, but it is not 
believed that it will be possible to discuss 
the bill or pass the bill at this session.” 
TMa appears to settle the question as to 
any revision of the patent laws at tMs ses- 
sion of Congress. 

In the course of the debate. Chairman 
OldAeld referring to the oompulaory license 
of the proposed new law, pointed out that 
it differed from other laws of the kind in 
that it did not apply to the original invent- 
or, but only to those corporations or por- 
aons who acquire patents for the purpose 
or with the result of stiAing oompetition. 

Speaking of the bill about to bo intro- 
duced, Congressman Lafferty said, aa he 
understood the bill, it would make it a 
penal offence for the owner of one patent to 
buy another patent with the intention of 
restricting or interfering with fts manufac- 
ture or sale, aud Chairman OldAeld replied 
that such was the intended result. 

With reference to the Sherman anti-trust 
law, Mr. OldAeld announced that a great 
many of the Imst patent lawyers in the 
country to-day, take the position that Uie 
law does not apply to patent monopolies, 
but that the proposed hill will provide 
that the law shall be applicable to those 
monopoluta created by the aeoumulation 
of patents. 

Included in the debate was a brief dis- 
cussion as to the constitutionality ofilopu- 
tizing to a court the Axing of a lioense foe, 
C'ungusaman Coojier asking whether such 
Axiug was a judicial function and suggest- 
ing that a court cannot Ax the rate, but it 
can decide whether the rate is oonAsoatory 
or not. At any rate, ('hairman OldAeld 
said the bill is not to be pressed for passage 
at thia aoaaion of Congress. 

Notes for Inventors 

Pour Glaaa Drawing Paleata.— Four 
patents, numbered from 1,034,445 to 
1,034,448, inclusive, have been issued for 
the inventions of Mark J. Healy of Brad- 
ford, Pa. The inventions relate particu- 
larly to devices m oonneotion with glass 
drawing apparatus and to the ring shields 
and fenders operating in the tanks of such 
apparatus. 

Wanted; An ArUAcial Bsit-^ohn W. 

Hurley, is well known among Washington 
city fishermen, for his skill with the rod 
and reel. A recent issue of th(» Washington 
Star says, that Mr. Hmley thinks it alsiut 
time that some one invented an artiAmal 
bait for salt water Ash and quotes the 
veteran angler as saying: 

“Peelers make Ano bait, and soft crabs 
are not bad, but usually it is hard to get 
them at places, whore there is a elianoe to 
make a good catoh. Some of the Asherraen 
laughed at me, when they saw me taking 
H<irt crabs from the city for bait, but when 
they rooebed the Ashing grounds, they were 
sorry they hadn’t invested in some of 
them in the city.” 

A Moth-proof Fly Book. — A patent has 
lioen granted to F. J. Coojier of San Fran- 
oiaoo. Cal., for a Ay book which should be 
of interest to Asliermen. The inventor, 
when he Arst started out m his oaroor as 
a Asherman, bought everything that was 
reoomnionded as needful. A generous as- 
sortment of expensive Aies formed part of 
bis equipment Ho found that the Aies 
lasted just one season. When springtime 
eame he went to his kit and was amazed to 
And that the moths had cleaned his books 
of dozens of Aies. That inspired the idea 
of a moth-proof Ay book. 'The result is a 
book that is moth-proof, in which there 
is no metal in oontact with the hooks, 
which is dust-proof and damp-proof. A 
celluloid window on the top of each ot the 
envelopes constituting the leaves, permits' 
the user to see at a glance just what Ay he 
wants. The book is made on the loose-leaf 
principle and bolds twdve to Afty-four 
dozen Ales. 

An Electrically Cendvetive Ink.— Two 

patents. Nos. 1,034,103 and 1,034,104, have 
been granted for the inventions of Hyman 
Eli Goldberg, wherein he provides a visible 


writing ink having as one of its constitu- 
ents a good electric conductor so that the 
ink when applied to the paper by an ordi- 
nary writing pen aud dried van be uwxi to 
conduct electricity along the eharactors 
thus produoed ujion the paper. 

The Patent Medicine Situation in Eng- 
land. — A committee of the House of Com- 
mons has, for some time past, been holding 
sessions in London for the purpose of in- 
vestigating the law r«<gardiug the sale and 
advertisement of patent miMlicines in the 
United Kingdom. 

In the course of the Investigation, it has 
been developed that the sale of such medi- 
cines IS equivalent to one package jier year 
for every man, woman and eliild in the 
country, that as ostiiualed by one witness, 
the amount of money sjx'nt on projinelarv 
medicines in Great Britain aioue in one 
year amounted to $l2,lU0,2r>() or suAleienl 
to maintain 40,000 hospital or sanatormm 
beds and that notwithstanding tlie enor- 
mous amounts axpendod, the solieiUir to 
the customs and excise department staled, 
in answer to question from the ehuirnian of 
the committee that llicre was nothing, in 
his opinion, in the law os it now stood to 
prevent any person making uj) any sort of 
mixture containing anything except olivi- 
ous jNiison, from advertising it as a cure for 
any disease, and selling it to the public on 
payment of the stamp duty, lie added 
tlmt probably the lailiisi eould prosecute if 
absolute fraud ware established, but that 
it would bu exeuedingly diHloiilt, in his 
judgment, to obtain evideneo that would 
insure a successful prosecution. 


Patentability Not Involved In Inter- 
ference. — The Court of Appeals of the 
Distnct of Columbia in the interfi^nmce 
ctasc of Putnam v Wetmore and Nieinami, 
has held that Hie question of the patent- 
ability of the issue of an interference, will 
not be considered by the Court of Appi'als 
and says, quoting a uuinlier of olber eases 
“In intorfereueo cuses vio do not deter- 
mine whether either jiorlj shall receive a 
patent. The question presi'Uted to us is, 
conceding there is a pateiitaiilc iiivimtion, 
which jiarty vias the Arst to invent or dis- 
cover the same.” 

Boasonable Doubt aa to Similarity. — 

The I'ommissioner of Patents, in the ease 
of J. & Riloy Carr v. The William Seholl- 
horn Company v. W'arreii Ax & Tool 
Company v. Oeo. H. Bishop & Co v. 
Badigan, Rich & Co. v. DralT v E C. 
Atkins & Company, has Jield m a trade- 
mark case that where there is a reasonable 
doubt whether thoro is deceptne siniilanly 
between the mark of an applicant and that 
of a prior registrant, and llie euusent of llio 
registrant to the registration hy the appli- 
cant of his mark is secured, that the doubt 
should lie waived in favor of the applicant 
and his mark registered. 

A Decision AITecting Absinth. — The 
Board of Food and Drug Insixictiou of the 
Agneultural Department has issued a d»>- 
cisioii. No 147, under the section of the 
Food and Drugs Act which forbids the ini- 
jHirtalion of any food or drug which is “of a 
kind forbidden entry into, or forliidden to 
1 hi sold or n'stnetwi in sale in the country 
in which it is made, or from which il is ex- 
ported," and also of any food or drug which 
is "otherwise dangerous to the health of 
the people of the United Wtates,” eidling to 
attention that importations of ahsinih iiiio 
the United Ktates, an' jirnhiliiled, holti 
bocausi' they come from eouiitries aJueh 
forbid or restrict it.s nianufai-ture niul sale, 
and liocauso these produels are injurious 
to the health of the iH'ople of the I lulled 
Htat'Cs. The decision holds that l)u' Si'cni- 
tary of Agriculture will regard as aduller- 
aled under the Food ami Drugs Act ahsintji 
which, on and after Oeloher 1st, 1*J12, is 
manufactured or offered for sale m the 
District of (Columbia or llii> Territoncs, or 
shipjied 111 interstate eomrueree or offeri'd 
for imfMirtation into the United States. 
The effect of this decision upon traiie- 
mark registration is somewhat probjemati- 
oal, espooially as to the marks, should there 
be any, applied to absinth manufactured ia 
thia country and designed for export. 



RECENTLY PATENTED INVBNTICWa 

rii> H< rolumoi arc open to all patentaaa Tb« 
are Inaerted by aporla) arranfament 
with till' Inveatora, Tcrma on applloatlim to tha 
AiJrertUIng Ilcparlmeat o( tlM BcnMTUnC 


Partnlnloc to Apparel. 

litiCKl.K— L HANl>«»a, «ai Broad- 
w York. N Y A highly Important 
litalni-d III lhl« ronatrnctlon It the 


to the iH-lt and meana 
innectlon tmtwei-n the 
the front end of the 


ArrABATltB POS SPLICTNO BOMM AMD ^ t 

cablnS.— li. M. WiMOK and H. H. Eimi^ a4l«dt»Mjr 0 

»oa S7T Maaal, Waab Tba okjaot fl( ,.«Ua 
Improvement la to provide a ceavm|l|a^ 
portable appatatna, by meant of Mta 

endv of ropea and oablea may be awtHWiy IWM • 
while being npUoed, and alao to pnM^N) imtM iTi 1 mlii*^' 
whereby auSdont pull way bo agaytod- Mi Jtka { mgliir**^ 

apllced atianda to draw them into pta< t tba Ui ll_ 





<K_T W l'An*T, Ja, 800 
^ana. Lu. It la the ohjert 
t to provide n flying ma 
more anta of eqnlllbrlum 
adapted to rounteraet the 
II reduce the Inverac angle, 
irna may he arcoinpllihed 


ri.YINO MACIIINK — 
421 Bag Harlior, N Y 
provide a machine of thi 


lleopter type with 
meana for dlreet 
1 propellora ao la 


with a plurality of helleo 
h njiwiia for throwing into 
1 any one of th« propellera 


MATCH.— o. W. Ctinriaa, BWokardU, ‘Wtb. 
Thia match ia a anbatltute for tba woodan baa 
and oaable in the tame manner by atHbtaif 
against any friction lurface. A aelld rndtalHo 
body la provided bevlng nt Ita forward Md « 
iNK-krt extending azlnily a abort diataaee, pro- 
ducing a tubular formation at tha atrlUnc 
end. In tUa pocket U packed an abaerbeat 


inch aa ahaorlient cotton aatumted wttb kno- 
•ene or other Indamuiahle dnid. Ovar the 
end of the dlled pockot and the end «f the 
tubnlar ahrll thereof la alBxed a atrlkUg head 
to cover thu eliaorbent and ehell In n way that 
the composition conatltutlng the tip flrtnly 
adherea to tb« abaorbent and to tha ehell, 
more particularly the former, by fllHng the 
interitlcea of the filling at the forward end 
of the pocket. The upper sketch la a per- 1 
apectlvc view and the lower a longitudinal 

ALARM aOlINDINO DBTICB.— B. A.! 
ciABOH, a. F. D. No I, Box Ida, Seattle, 
Wash. The object of tbla inventor la to pro- 
vide a device which will In alt caaea aonnd 
an alarm when the pressure commualcatlitg 
therewith falls below or riaea above prede- 
termined points, the device being eo con- 
■tructed tbat the alarm may be eeonded at 


CRANK HKAK FOR MOWINO MACHINES. 
— I, R. WniTxaiDK. It F I) No 8. Belleville, 
III. A purpoei- licri- Ic to provide a crank 
bead with a crank pin sleeve having a plural- 
ity nf pairs of trunnluus luterchangenble with 
the pitman, ao as to take up the wear and 
obviate Irregularities to the movement of the 
mechanism, so as to prevent excessive Jarring. 
»r Ueneral laterest. 

OAHoLBNE FU.TUU— .1. C Kl.ATr.l., 48 
W 8»d St. New York, N Y This Invention 
pertains to a ni-w form of gasolene filter, and 
ao ohJiM'l, Is till' provision of a devlc- of the 
above Indicated chnrader from which the 
water or other heavy suhatanci- will be haf- 
Oed and precipitated from the gasolene before 



the Mde raUs to hoM the J|«l^r apaead the 
Mind dlManee apart Thy ragMrte iNmp 
a penpecMve view of the gtnteher egtwdtd 
ready for nae: a plan H*w of the atratoher 
folded : and a riAe elevation with the partn la 
folded poaltton. , 

OOVBB Tim laONINO BOARM.— T. W. 
BaooKNAM, TCSl SpamdlBg Bt, Blaalra, M. T 
Vka IntonUgn here la to provide a cover for 
an Ironing hoard arranged to pennlt plhln 
Itoalbg, irordog of fllagne or laea, and to 
allow of readily plaelag file mnr la poMtlOB > 
on the boaM or reamvlag It therefma. 

Btoohlaao uM noribMMonI P or toea. 

AODINQ COTJNTEB,— W. P. WouAmt, I 
Box S88, UarMiall, Mtnn. Tbit dOTleo will • 
aeearately meagnn tbe traval of a raetgrm t 
catlag element. In eouterr now la eaeinMm 4 
nae, It la not ponslble to accurately nMamie I 
tbe travel of a redprocatlng body, aneh aa a 1 
Platon rod of a pump, doe to tha Ihet tlRit 
the counter doee not register until the eatlni, 
ctroka hea been made. 

AIB WASHER.— M. B. Kiwa, eare of Well* : 
* Newton. Ave B, ITtt and 18th Bti.. New 
York, N. T. The object here U to provide an | 
air washer which will thoronghly eleaare and , 
humidify tbe air used In heating aad veatUat- ! 
lag plaata. the washer being conetractod with j 
a hollow abaft, supported at one end by the . 
ehaft in the blower, which is freely diapoMd In 
the hollow aheft. which la dlspoa^ la and la 
keyed to the hollow shaft. 

BLEND MAKINU MACHINE FOB BTAFUB 
GOODS.— A. I. amar, Sanford, Ualae. By 
this mechanism mixing sad blending art done 
with a minimum of band work, the material 
bring thoroughly Intermingled -and cleaned 
daring operation, the action being eueb tbat 
tha material la ted Into tbe mnehine In chargee 
of predetermined else, these charges bring ad- 
mitted nt Intervals when various movable parts 



gEcmoNAL HAM ram or rmam i 


IttTgirM »<«» rhm of tHw tfawM «oM 
a car; and the «smad Is a gagt l r s g t 
vtfw rhowlag Hm plvpteW IkaiM. Mm 
dtopeaad thetotaiider. tha mat, aM MM s 
by whteh Mm teat ia eoaaeetod with Mw M 


IFBEML.— J. E. IfeWlhUAMg, E 
OWa. Tbla Invention rilatog gtM 
wheels, and more partienlarly oanspn 
traetton wheel, especially tatMM fri 
farm Igsptements, for Held wOlfe in a 
plowed gronnd. The priarigal «ii« 
provide a traction wheel eepeetolly adi 
ttke an farm Implemeata. the erimSI 
lag a number of stagforod ipgkgg aM 



the latter iihnsck through the sercena commnn 
to devices of tills character From this de- 
vice the Hi rei ns iiisv he readily removed and 
Inserlid A fiirlhcr nlijeet Is to provide a 
devire whlih may he readily cleaned and In 
which the several parts may lie quickly aa- 
s<'mbli>ri or reinovi d The engraving pictures 
a vortleal seelloiiul view of the filter. 

FII.TEIl -K Skavev. Manhattan, N Y, 
N Y Tills Inviitlrin relates to n filter for 


i any points desired relatively to the device. 
Another object is to provide In connection with 
tlie said device 'means to afford communlcatloa 
with the atmospbure to reduce the pressnro 
when the pressure reaches a point where tbe 


lug how It Is connected with the holler. 

LAMP SHADE.— N B. HcOnni, CUfton 
Apts , 2.11 N Broadway, Loa Angeles, Cal 
The ohject Of this invention la to provtdo n 
shade for lights or lamps, more particularly 
fur Incandescent electric light bulbs, ao oon- 
structed and arranged that It may subston- 
tlnll.t or entirely concoal the light, or be ad- 
justed to reflect tbe light downward, or while 
shading the greater portion of light, onablo 
the light to he projected and reflected ia n 
particular direction. The devtee may be used 
for warming bands; or In the aick room, 
plHcisI In hed for warming feet and other parts 
of the liody. Hoopltals will And tbla ibadc 
of value In doing away with paper plaaad 





are In position for the charges to be token In. 
Mixing sod blending can be better done If 
tbe material Is first operated upon In the mix- 
ing chamber and thence tranaforred to another 
mixing cbamlier and there operated npon un- 
der somewhat different conditions The view 
shown la a fragiuentory side elevation, aad 
showN the first mixing chambar aad parts as- 
sociated therewith 


SStfa St., Manhattan, N. Y., N Y. This Inven- 
tion relates to toy aeroplsnes, and tbe aim la 
to provide one which may he constructed at 
trifling expense, so that tbe aaroplsna manu- 
factured in quantlUea, and may be given away 
for advefUsing purposas or to bs gold for a 


■aUwwyb ahE Thair Aeeaaaortoa. 

CAB FENDER.— C. B. Maxtih, Room 18, 
Cambridgo Bldg., Portland, Ore. TMi Inven- 
tion relates to car fSadors, and tha objact la 


iiia,v bp readily and quickly (llsiiinuutcd f 
the bracket. 

HardWAre AAd Tools, 

1(1 VET CALKING TOOL— .1 Woonw 
Bov 2f)n. Lcctonia, Ohio The aim of 
Imputor la to provide a new rivet cal 
l<H>l. which Is simple In construction and 
ranged to permit n ready change In tin- < 
lug liHinTiiprs iltid guide for the use of tbe 
on different forms of rivet or bolt he 
with a view to calk or tighten tba ilvel 


Uonaehold lltimiwa. 

IN KTIIKTCIIRR— n. UOWUT, IS 
Nt Patchogne, N. Y. Tbla atlretcbar 
■d to fold with a view to provide n 
velv small bundle for convealeutly 
II' stretcher whon not In use and to 
ck and aci'hrate adjnstment to ae- 
I- curtalna of dlfferga^ slang. Par 
Is made of aide ralla, adjnatlag bgM 
ite the said tide rails, palra of Milks 



engagement with tbe grogad whereby tbs Im- 
plement may be drawn tbataovar. This Ibrei- 
tion overcomes tbs . dtsadvantages followlag 
tbe use of a rim wheel; tbe wbaal lavdlvag 
a number of rndiatlAg aad staggering spokes 
adapted for engagement with tbe ground, 
thereby avoiding the packing of the ground 
after boiag furrowed by Iwplemaats havtog 
flat rim wbsels. The angrarlng ahows a sMa 
view of tbe wtaael. 


DESIGN FOB A lAMP CLCSTEB.— i. D. 
Boas, Seattle, Wash. Tbla omamental daalga 
tat a lamp eiuater when mounted upon a pole, 
standard or otbsr support, presents an elegant 
cluster of live globea in a line, the upper ttareg 
of which rent on n baae, while tbe two remain- 
lug and outer onoe hang from the enda of 
tbe form couMtuting tbe flzturo. Tbe three 
upper globes are somewhat larger than the 
lower ones. 

Notc. — C oplea of any of thq^e pateato wlU 
bo furaiabed by tbs SciaxTiric AMuaiCAN tor 
ton ceotn aacb. Please state tbe name of the 
patentee, tUla of tbe Invention, and date of 
tbU paper. 

Wi wish to toU attentioa to tha fact tMit 
wfwuw In a pdritlon to render eompetont MO* 
view in every branch at patent or trade-mark 
work. Onr stalfr Is composed of meebanlonl, 
•tectrical and ebemloal experts, tbdMHi^ly 
twined to peapare and prnteento all patent 
appttcatlona, Irrespeetlva of tbe complex aUture 
OC the sutajeet matter tnvolvod. or «( tbe ape, 
elallsed. tocbaleal, or sdentlflo knowledge re- 
gMiNd thenfor. 

We are prepared te tender opintone M In 
WUdity or lafrlagwnent of pntento, nr With 
rngnffd to conflicto arising la trade-mark and 
natotr eempetltloB matters. 

We also have aasoclatoa thwnghont tbe 
world, wbo awdst In the pv oe e og t to n «ff patoat ' 
and tradawiark appMeattoM filed la all eews- 
tries forelia to the Catted Statoe. 

UUMX A Co., 






SCiNTiFICAM^CAN 



nor amu. iK CoNCBvra Com*. Tkbles knd Reoominen* 

. By fWli O. Abbot. Now ^How. the Time and 

■ad Londoa.* Applotoa A Co., 5®*'“ ^ labor Opwrauona m Con^te 
-- - ™ Ppioe Con»truotlon and for Introducing Boo- 

' nominal Metbode of Management. By 
— ■ . . _ .K.W.. Fredariok W. Taylor, M.E., 8o.P., and 

and » toi bom Qtatord B. Thomp^n. 8.B. New York : 
M ^ly t^rialttmon. _ John Wiley A Sons, 1912. 8vo.; 7tT9 

JSSTf *?* ,*• PP- ; iiluitrated. Prioe, |6. 

htSlrfrlSt n^w ^ 'ir jam ilw In oWJmoima eo««. tho method odvtaed i. that 
ipiiOiroutofpttat!MraltwupaWiM! <>« dlvldln* «ch Mud o< work Into • omIo. <rf ele- 
tiiMwbmpalw tanka WMitMtbMiaaliic to oPerMtona of tlmliw »nd reoordta* am* 

bewcfl«phTMrfl5dofPe.emch^^ of thoWtUmm." rnmmioUy or oddUwtogwher 

to order to obtain tfao eopt of tb« Job. 
worfan. tbi. taMoh rf edmce Juet how ton* . work- 

■Ncrem. wWeh tToiX^tto^ ®“ toko to do » porticutar taek-table. 

a long flto ol the AttrophyUcnl Journot and other 

ktodred neriodicab. Bulkiinc unon Younc'e *“** *“ etop-watch on actual work 

a teS^Ltk^Mr “» *"k to a trade ha. b«m mducod to 

“• ndnor detalli; the indent movemmte of the 
known to-day the aua. Aa to the odm- **kman have bean laolated from the Inofflclont 

naCMua nf v nt nur MartM unoeceaeary : and each olementary movement 

pMnOB Of UM 4Utll0r« pnNMiMy few Of our ItMtfB . ma-.t/Umrl wI*K 4 -Km lea Kmaarl 

w4Uaeadtobet(ddthathewaaLaii^ey aaaeiatant ^ ^ 

at the BnUthaonlan AatmphyMeal Ofaaervatory * "® movemonta nave toen oeen groupea, 

and BOV mm Jii um Lai that iiutJtaitlan la tLm ***® thnea aummed up. and a lufllctent margin 

. . aUowed for unavoidable delav and aoddent Fi- 

toveetJgator of the probtoma of ^ oUMlItoatlon and tabulation of the data 

The book ta ouail-uoDular. I e.. It avoldi the *“* **•“ *“ ®“t ee to make practical refer- 

^SU^S^ phyii oi^^ «mo ta them a aimpl. and mee matter The 
a Mad tA tha n«hltact. engineer, oontrector. auptrintendent 

f«Utatad«takSS ^r^5.Sj^^ the bMp hme ... 


13uo.; pp. XXV, 4i8. Prioe, 


The book la quaal-popuUr. 1. e.. It avolda the 

totnaade. ^ ^ archlt^. -talnew ~nJ?l,r. auperJTtend^ 

etheahapterbeada: I. The aolar Sye- 

flun’r DManee. Ita rumaeayBia n Tbs Britirb Jodsnal Photoorapbic 


Inatrumoita and Method. Vied to Solar in- Almanac and PROTOuaAPHBR’s Dailv 

m III The Photoaphera. IV. BoUpaea Companion. 1912. New York; George 

Outer Solar Bnvetopea. V. Sun-epote. Murjthy, Ino. 8vo.; 1,436 pp.; illus- 

Oranulationa. VI. What ta the 8un7 trated. frioe, paper, 50 cents; cloth, SI. 

lun ai the Barth'i Bouree of Heat Tbia guide, phUoaopher, end friend of the pho- 

Sun'a InfluenM on Plant Ufa. IX tographer cornea to ua thla year aa multicolored 
lar Bnergy. X. The Sun Among the end la corpulent aa ever The enormoua eecUoni 
devoted to advertlaementa are bewilderlngly 
Comparing Abbot'a book with the earUer litara- kaiaidoaoooplc .They contain lomo good plctuna 
re on the aubjeot available to peraona who read whoae meriu are credited to varloua leniea The 
I only EngUah (Pringahelni'a “Phyetk der Sonne ’ almanac proper ratla particular attention to the 
- of oourae, brought the matvur fairly up to date daUa ooDncctad with the history of photography 
annan) wa And that a great deal of taforoia- — the blrthe and daatha of lu great men. Ita (tie- 
formerly given to a vague and taotatlva way. poverlea. Inventtona. and proceaset. The refer- 
iw itated ta res judieeUa. Tho ipeotro-beUo- moe leotlon haa too much matter for a latlatac- 
graph. for Inetanee. haa cleared up a great many torf summary bare, but Includes among other 
prablerae The aotar eonatantr— which Is funda- thl^ of Intareat to American roadera an epitome 
mental to metaorotogy and geopbyaici, and the of progrsH tor the paat year, blnta on the managc- 
eact determination of which has been an urgmit mcnt of etudlos. teeent novoltlea In apparatus. 
deeMeratum of theae eehnaea— Is at last defl- the dev^plng formulas of the principal plato and 
nitaly Stated to avertge 1 M eateries (It Is subject paper manufacturere, and tome useful tables 
■ome fluctuations) a^ Abbot's oto work pjjKBoeg’s Pictorial Annual. The Pro- 


miettng referonce books and b 


English give either a ooneidorably higiwr value, York. Tennant A Word. 4t0.: 306 pii 
or prraent the valUM obtained by numerous Invee- Pnoo 12.60. 

Usators raneioK from 1 76 to 4 06. leaviua the ’ 

vwmi^ at sea at to the most p^ble '*‘**®*« **“ *•“ tokc 

sciMWit vary muen at e» ee lo toe moet prooaoie ^ current Imue with a pUisurable thrill of 

Beceot advanoee to the of aolar •"ttolpaltoo, and there is little chance of taeir 

tion of tho AngatrOm Instrument— which wm tion of the Mooa Use forms the frontispiece of the 
somewhat ras^ada^ a few yean ago for oOl- •“<* thenceforward mellow oollogrevuros. 

of «unw^ de- tutochromee. restful monotinu. and bright 
•rtbm taHI^satliA^ typm of JnsO^t elbow one another for .p«» between 

for which he himself Is reeponslble; but does not of ptotiires stould not 

refw to the Marvin pyrbeUometer. now to u«> by !«•«»«« to n.^ the to.t, tamevw There are 
the Weather Bureau— poaalbly beoause Prof ‘’apors full of euggeetlon. Information and 

Marvtalum^^f^or^uSwm?^^ "Photography m>d A^plance,” "On 

of thla aa yet unporfeoted Intarument. Since Mr. Making Uno Drawings from Photographs," "A 
bSk wtSTwSS^ PtS^toiphrey., ^ Botouchtag to Machinery lUustra- 

at work at etUl another torirument of this class impressions of Ktoemaoolor"— these few rebject- 

Uf^tUmim. w iw^t TOW«t ww. Utocu-Km* No one who profeewsi to keep to 

not iDOohed upon taYow’e boA. and concern- Ulustretloo and prooeae work can 

tog which thomta a dm^ of popular Utenture. ** *" 

«>tar beaten, and kindrwl devloe. we lean that '”1 ’'T 

"onepttag the solar heatam tor bath purpoem «P™d«>ctlon. and it. plee^b^utag power 
commonly Installed ta the rooti o* housei. It does Thb Locomoti\^. Vol. XXVIII. Hart- 
not iippov tftiftt oppIlpnoM for hMt ford, Oomis i Th6 Hertford Boilc^r 

are yet Introdooed with eotmomlaal euoas». ” Inspeotion and Insurance Company, 
NeverUMleas. the author Is quite hopetol on this 1910-1911. Pnoe, $1. 
aubjeot. This bound volume of the little paper called 

The book abounds to minor typographical rite Locomotise oontaliia aU the tomes of 1010 end 
srrora. Good preofrearialrs wpeer to be soeroe ion, ud glvoe, among otbar tblngs. e list of 
nowadays to Anmlaan printing oflloes. We fear tmller exploakniB for ead) month, summarhw of 
the auttbor hlmaolf must be held reeponrible for tnSpeotore' reports, and articles and illustrations 
mlsepelltog Leverrier's name tour Uinei on ouo deaUug with noteworthy oxplorions and the U«- 
page. sons they convey. An Index Is included which 

RsiMrOBCRO CONCRXTR CONSTBUCTION. ldv«e easy •coeee to tho mlsceUaneous Information 
In Theory hnd Practice. An Eleitaen- ^ the vmumo. 

(aiy MmusI for Studenta and Others. Thb Mbchanics op thb Abroplanx. A 
By Heniy Adaiu and Bmest R. Mat- Study of the Principles of FUght. By 
thews. Now York; Lmgmans A Co., Captain Duohdne. Translated from the 
1911. 8vo.; 316 pp.; iUostratad. Prioe, French by Jo^ H. l^elxm, B.Ay and 
88. T. O’B. Hubbard. New York: Long. 

A Start himory Of rriutoroideonwete paves the m^sACo. 8vo.;281pp. Price, *2.26 

way for an tataiUgent study at thaoCy «m 1 prao- 

ties. The theory ts to such principles The name Ducbflne wlU be familiar to tbose 

as have a dlrtet bearing upon netual oondltloos who have followed recent progrem to aeronautics 
and lequlremeau, and the BsatHieantlcs of the as that of an origtaal and caretol toveatlgator of 
woric ere kept wlthto the BtrietaetpOMlble bounds the laws and principlea of dynamic iUgbt While 
of eimplietty. Among ite spMiM eaoatnMthms making no clabn to having nttatnod to more than 
illiniiHsei may, be mendoaed rttaliiliig wnSa, bins approximate formulae. Oapt. Duehtne has made 
end hunktm ritlmnityt roswiolis nid Uiilis i iil acceosible to the general reader and to the student 
verta end oondulta, swlmmtog »*>*»«« pubiic shel' a large body of knowledge c o ocer u lng the ixw 
tan, undstgrowid laeatartos, mttwny bridge work, bnrior of aeroptames under -varytog cundlttoos. 
wharvea, Jattlta. and am .wahs, and taotories. The mathematloi uaid are puspoaely etementary, 
Both Amerlean and BagUsh CUinpita are usunUy and aU axptanaUent and eapoalUmiB amunia only 
cIMd and tho aumsroua edto nro etossiSod and superfldal knowJedgo on the part of tho roodor. 
grouped under the varietu brandwa of eonstruo- The eteonet pooriMe arordtog la aimed at, and 
Jh», an thM ondh IM»eh gmpbloally prtaeuM a vory generally attatoad. The tour mnto divtatona 
vartaty of typloal Iwms. The werk to on the of the work deal with flight in atUl ate. with the 
whotoRdmtoaMF hdnplid to sM the begtonar to a equiUbriura and stability of (he aeropiaoa ta stlU 
kn owlodgo of toil mqolrMMnta and nir. with the effect of wind on the aoroplane. and 

imftiinls «tth the probtaas of prapuMoB Assong other 


by AU 0^ Year Book. Edited by William 
book, to Gamble. Vol. 17, 1911-1912. Now 


booke of aapaetal totareet to this 
enn'a "New Knowledge," prim $3. 
naan'o "BIsetrtolty end Matter." 


j||3678) J. A. B. asks: As I have 
nlinaet everythtog I have read about on 
(Wmtnisuiw'ltoii of toduotioa ooUs, hove not yet 
■aliwtant Is moot eoMntlat; to fact. everytUng 
1 have aoen or read doea not give enough tofor- 
■nthm tor tho nvotago smntour, lenvtag too 
saaeli lor the expatfinentar'a ImsgtonMon. 1 
astr have purrhasod 18 pounds of No. M wire 
and wound two ooUa earoruUy, one with oottoo, 
the othor with sHk tosttlatkta. The cotton- 
wound eott hoo 48 double cMUane nod the ellk 
cell hao M double aeotiiMM. neither one giving 
mora ahnn nd-tooh spark. I do not know why, 
Md otnnot gM the intormntton anywhere. Fos- 
sflMy you eoukl help me. Oen you give me the 
nddreoi of eome one or Arm that 1 would be 
maty to get the Infonsatioa wantedT A. You 
itave taken the very beet oeuree tor flndtog tbe 
bmt method, of making aa toduethm ooU. to 
bnjrtoff Oeditoe’ book, wtileh teOs tho whole 
atiey, from bog ton l ng to md. leavtog nothing 
to ths I m ng to ntto o . Wo ennnot tMer you to 
atUr better aouroe of tatormatton. No Arm nmk- 
«i« oella wfll gire you advlee. An toduotioa oOU 

H MiB of an ovotuMOn by oxpartment. 
who bee produood a ferm which gtvae 
Ita wU not publWi the polata to which 
n Ilea. The boqk by CoOtoo h the 
; to cover tho eubjobt of derign far aU 
» n aoil xbring a 134noh ipatk. Wo 
AtoroUnnk Of eouree, titaro aro many 
from hie darign, which aright give 
Ita. It ta aa oU rule that you ought 
aeh of epark tar aa^ pound of aeqandary 

trim. Yonr aolta ara nait t9 *M>- 


EfhaAJhItaita'hlSaMtadf »iw 
-tabn auliB^) 8 poesida AUmditaw, 4 po 
Ittad dNtf A CllUoi«#» M Maao ta a j 


’.to whWi ypn amd toon erilphata ta 

gs yri wp . . k gyttV amtla mm cc tho.lMal 4ta- 
'liMiim '.Ms snnA dnai sarvne Mmpty ae a 
JSiflty; tIks.Awl ' w pipha ta The Mnd. 


, tlon of the Mooa Lisa forms the frontispiece of the 
volume, and thnooeforward mellow oollogrevuros. 
[ rich eutoebromes. restful monotinu. and bright 
' ktoBmacolors elbow one aoother for speoc between 
' the oovere. The wealth of ptotiirm should nut 


Imprcaslons of Ktoemaoolor" — theeu few subject- 
^ headings will show tbe diversity and scope of the 
, dtaeuislons. No one who profemes to keep In 
touch with Ulustretlou and prooem work can 


UMful tables are thoae tor rapidly raloutattog the 
power required to fly an aoroplane, and for qulolciy 
Andlag the gUdtag slope. There Is a summary of 
the chief properUns of hortoontal flight which wUI 
be moat helpful to (he •(u(lea(. and ttm rhaptar 
on the screw propeller is not the least Important 
at the work. Aa a textbook. It wilt give tho stu- 
dent a fair grounding In principle, and may save 
experiinentere from many discouraging mistakes 
duo to a failure to moognlxe or to properly take 
into eonsioeration some necessary factor of a 
problem. 

Thb Kingdom of Dust. By J. Gordon 
Offden, Ph.D. Chicago: Ptipulnr Me- 
chanics OoroiMUty, 1912. 16mo.; 116 

pp. ; illustrated. Price, .V) cents. 

One of the must fascinating things to children 
the world over Is that of olsiervlng the Kingdom of 
Dust aa revealed by the sunbeam In a somewhat 
speculative but none the Itws charming manner 
tbe author giviw us tbe Individual character of tho 
Inhabitants of this kingdom-- the particles of 
musk, bits of Iron and steel, scraps uf leather, 
fragmenu of wood, cotton, silk, stone, guhl. tin, 
wool, hair, paiier. <day — In short, partlclea of every 
Ingredient earth knows. His revelatiuna will 
prove most absorbing to the young, and, aside 
from conveying Instruction of real worth, must 
kindle In them a desire to pursue such studies 


edited by Alleyne Kcynolds N aw Y ork : 
p. Van Ntigtrand Conniany, 1911 8vo.; 
M4pp.; illustrated. Price, S3.50 net. 
The manufacture of steel by the baste prooem 
presents many problems which have thus far 
failed to brhig forth adequate solutions Tbe 
painstaking Investigation of those problems by 
Carl Dichman is the basts of tbe volume in hand. 
He ban first endeavored to establish conditions 
admitting of the complete utilisation of raw ma- 
terials In the best way Thla has entailed a vast 
amount of labor In quantitatively estimating the 
effect uf all duturmlniiqi factors A lack of knowl* 
edge aa to tho conditions necessary to tho eco- 
nomical utilisation of fuel led him to devote his 
initial energies to tho theory of gss producer work- 
ing. Tbe translator recognised In Mr DIcbman’a 
research a meat valuable contribution to the 
science of Its subject. The calculations are pre- 
touted In minute detail, In order that lml«i>nndent 
InvettigaUirs may chuck from step to step as they 
lead on and up to tho eventual formula] it Is 
hoped that other Investigators will use tho data In 
this way. so that the fart or falalty of tbe author's 
premises and conclusions may l]e definitely deter- 
mined, and tbe open questions which now vex the 
subject may recelvo something approximating to 
final and unanimous answors 
How TO Use the MtoROHcoPK. A Guido 
for tbe Novice. By the Rev, Gharies A. 
Hnll. New York: The MaomilianCom- 


Tbe author has written several idiarmtng little 
I books dssigned to conduct the tyro Into the fields 
uf Nature by tho pluasanteet pumible patlw, and 
In "How To Use Tho Mlcroscopt'" ho plaws the 
beglnnur under another debt uf gratitude No 
attempt Is made to describe other than Inexpensive 
Instruments and the preparatlim and elementary 
observation of common objects Hut within IM 
particular scope tbe primer thoroughly fulfils Its 
mission, and both matter and Illustration are oom- 
mendably attractive and Informing 
Key to Trees. By J. Fraaklin Collins 
and Howard W. Prestoii. New York; 
Henry Holt A Co., 1912. 16mo.: 184 
pp.; illuHlratod. 

This is an admirable Uttle guide that will be 
hailed Joyously by the tree lovers of the north- 
eastern United States and adjacent Canada it 
Is substantially boiud, small enough to aUp easily 
into the average pocket, and carries a wealth of 
illustration uimn a very good quality of paper 
The Idonlificallons are for the must part baaed 
upon leaf characters, but a good cut of tlm bark is 
generally added Few technical terms are used, 
and these are defined In a glossary. Tbe com- 
mon names are given In fuU-faced type, tbe scien- 
tific names In Italics There Is also a systematic 
list of trees grouped In families, and a general 
Index to tree names. The slxo of leaves Is clearly 
hidicated by an Inch scale, placed beside each out- 
line drawing, and tlx Inches, divided tutu eighths, 
are markixl off In glU on tbe luwk cover of tho 
hook, so that comparisons may readily and con- 
veniently be made 

The Expert Wood Finisher. A Com- 
plete Manual of tho Art and Practiwi of 
Finishing Woods by Staining, Fillmg, 
Varnishmg, Waxing, etc. By J. Ashnnin 
Kelly Malvern, Penn.; The Master 
Painter Publishing Company, 1912. 
Hvo.; 330 pp. I^ico, $3. 

Maintaining that much of tho charm of modern 
arclUtecturo ll« In the use of natural woods, tho 
writer endeavors to show how their rich variety of 
grain and coloring may bo developed and pre- 
served. The woods and the fliloTH used are de- 
scrtlHsl at length, and directions are given for ordi- 
nary finishing, tor finishing and fuming oak, for 
veneer work, and for Krencii polishing. Stains 
and staining constitute an liniHirtaut division of 
the manual, and a wealth uf practical formula) ta 
presented Varnishes, their make-up, teats, and 
I uses, is another capably-handled branch of tho 
subject Instrueliun for renovating old furni- 
ture and on the truatiueiit of stalna and apots 
brings to a conclusion a very usoful expoolUou of 
•R imtiorteDt art. 
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The Gyroscope 


Tka mralfrlfW k aliaTlaT cf Ifca gy n i r npi b 
a laaraa af waadtr la ttar yn aa. Fraa a 


Schnll/ic American SuppkmutI liOl — Tr 
Mechanin ol (he Cymaeope A clear a 

ScltnU/icAm,rlcanSu0aktmnll53^-‘'Lk 
Piopenina id Iha Cyratenpe" docribei 


Scientific American SutphmenI l643~TWc Giryn- 
eenpe iof Daltncinl AerimlaBai, tahaa up lh« 

capahk o( occupyioe 

Scientific American SuirpkmenI IMS— The Thaorr 


SupphmenI 1694 -Cyiaaeopic 
rvminei Shim troai Relhai. ukaa 
rmiliondaacnbadfilUinNo 1621, 


tl 10 SendforacaffafHmltlOS^iU- 
menl Catalaiee. fty. In MP ddjtraH. 0^ 
free, ycur nr m dte ley , ny lb puMiakm 


MUNN A CO., Inc. 

361 Broadway, New Yodk N- Y. 


( Thia it tht tmiUh of a ttriat of oHidet itUmioi to m< forth fairly the burineot fotaiMin 
tie* of Ike Uehniecd profutiont. The artieUt are prepared by men who ora oonneefad wUh 
the more important terhnological inetitiMone of thie country and who are for the moet part 
prominent edueatore. Beeaute iheee teaehere have inetmeted hundrede qf young m 
principle* of angt'naanntf, they are beet qualified to write upon a eubfoet eo tmmeneely import- 
ant in the future development c/ Xmartoon manufacturing induelrtee. — Editor.] 

T his was the quextion naked the other an Intimate knowledge of ro many differ 
day of I*rof. C. H. I’ealKidy, head of ent Induatrlea, fOr practically all the 
the rtopartment of Naval Arciiitectnre tradea are repreaented la the modern ahlp. 
and Marine Engineering at the MaaBachu- The deaign demanda a knowledge of ab- 
aetta luatitute of Technology. To him atruae mathematlca combined with data 
there have come young men, grown men, obtained from exiierlmeutal work, and not 
naval utHcera, from the natloua of Jaimu the leaat Important factor, iiartlcularly 
and China tlmt are developing tbelr In the uae of what are called “Indetermin 
iiavlea for the drat time, and have Bought atea," la that rare quality, good Judgment, 
the beat luatruclluu, tbe former being rep- and thla la developed by the atudy. Then 
reaeuted by an officer who waa on tho tbe naval architect mnet be converaant 
ataff of Togo in tbe war with Buaaln, with ahop work in all Ita branches and 
while no later than the school year that with steel manufacture, foundry prac- 
hua juat clo,aed an eimlgu In the Chinese tlce, steam engineering and electricity. It 
navy was one of bla atudeuU with others Is Indeed a broad education that la tbe 
of hla countrymen. Then again tbe foundation atone to aucceaa In naval 
United States, recugulrJng the standing architecture. 

of the department that Prof. Peatsidy la “Such a course combines the advantages 
inulntatnliig, haa made 11 a law that the of broad atudy in mgineering," this lead- 
gruduHtea of Annapolis who are to be- er lu naval educational work went on to 
come naval conatruetora must come to say, “including civil and mechanical en- 
tile Masaachusetta Tech for two or three gineerlng with the concentration on a ape- 
yenra for the finishing touches. clal profeaalon, and lu particular the 

First, it aeema worth while to note study demanda all the advantages In tho 
hrlefiy what la meant by tutval archltec- way of eiiulpment that a large and pow- 
tiire and naval engineering Thla Is due erful technical Institute alone can fur- 
to some of the changes continual ly effect- nlah.” 

ed In this busy world. When ships wore Then there is the advantage of close 
of wood and the towering iioops and fore- iieraunal contact with the teacher In com- 
custles of tile three-deckers were ausceiv t>aratlyely amall groups of students. It 
tlbUi of architectural treatment, the rela- must not be forgotten that although the 
tlou to architecture mis self-evident. Now ships of tbe sea reiireseut the outlay of 
that ships are built of steel and crammed great capital, they can lie counted ns but 
with machinery the relation to engineer- small when compared with the enormous 
lug Is iinmlstHkable. But at all times euglueerlng euterprlsea of the land. It Is, 
from Its artistic side tbe designing of therefore, true that while tho great de- 
ships and esisvlully of yachts, hns never mand for laud eugtneers U scarcely sup- 
fnlMd to apisml to those who consider plied by the output lu graduates of the 
tbe ship ns wmielhltig more than a mere great schools, relatively small depart- 
couveylug or fighting machluc. ments and In comparatively few scbiskls 

The adaptation of engines to ships, the will suffice to supply the need for naval 
Increase lu tbe functions that machinery architects. There la room in tbe naval 
are expected to fulfil, the growth In alae world for all who are now taking Oie 
and complication, and the more precise course, there will be room In the future i 
fitting of the vessel to Ita work have for an Increased output, but there must ] 
called more and more for a stronger grasi) always be tbe smaller groui)B of naval ' 
of principles by the nrchit<«t as well as students and the consequent closer touch 
greater siiecialiaitlon by the engineer, with the teachers. j 

And the story does not end here for the Exiierieuce bos shown that the work of j 
yards may Ikj adapted each to Its own the course really apiieala imwerfully to , 
work, some for warshlpa. others for peace- all young men who have any taste for 
ful passenger greyhounds and others at 111 tbe sea or for ships, and they evince an 
for capacious freighters, while towboats, active Interest In the work. “They learn i 
torjiedo craft, yachts and motor boats are to strive hard without feeling the tedium , 
calling to-day for extended further ««- of uncongenial work. This of Itself Is a ' 
clnllzutlon. most valuable education, and many young i 

It may tbus be seen that the field is men wbo have Intended to go Into busi- 
wider than apiiearod at first, that there ness have taken the course because they i 
are opisirtunltles In large numlsjr for Hked it” , 

the employment of technically trained There must, of course, be considered the 
roen business opimrtunity for members of the " 

“The first renson why a young man jtrofeaslon. This, according to Prot I'ea- 
sbould become a naval architect.” said laidy, is good. There has for several 
Prof. Peabody, “is because he wants to, yeom been a larger demand for graduates 
but he must lie intelligent, competent and than the school could supply, and this 
willing to work.” The suggostiou of tills year there were two or three opportuni- 
successful professor followed the lines ties for each man who graduated 
Hint the designer of shliw and yachts, es- Moat Important lu the whole consldera- 
lieclally the latter, must hove a comblua- tlou la the fact that a brighter day for 
lion of artistic sense and constructive ship building bus already arrived, and 
ithlllty, wblch will find its natural outlet tbe future cannot fall to show an In- 
in ship building. Such a person should crease of opportunity. The men 'fnanwiog 
tie iillowcd to follow hlM natural bent. British sblptilng are now evincing great 
There arc always a reasoiiablo number of dlasatisfacHon with the miserable condl- 
young men in the coinrannity wbo could Hons of the present day and are likely to 
be successful nuvnl iircliitects if not dis- demand higher pay and other changes 
cournged by parental caution. which will tend to lift the life to a level 

"A second reason,” continued Prof. Pea- where It Is possible for It to attract ' 
body, “is because tbere Is a much wider Americana, especially those who like that 
field to which the graduates of such a kind of life, and tbere are besides apecia} 
di>Fnrtnient should go than the public futures Jbt yachting and motor boattag 
renllzea. Anyone who expects to have to which already begin to cut Important llg> 
do with the designing, building or man- uros, 

aging of siiips or building marine engines Provided ho is intelligent, oompetc&t 
or motors for Ixiats, will be better fitted and dillgMit, for the young man who Is 
if he takes a course in naval architecture willing to devote himself to his sttUBes 
and marine englnecrlug.” Tbe fact Js there are at this moment excellent oMtor- 
that this profession broadens tbe knowl- tuultles in naval arcbitoetore and nwiilM 
edge of the man who enters it tt to efiglnentng, and these o|>|Wrt«BUlM gre 
doubtful whether any other one ealto for sure to iwNoee tot tito 4ttnM. ^ 
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UiM of CaBMBt-iii Senliitiiie 

(OonehuUd from page iM.) 
and the Steel reinforcing tower, 8 (net Ini 
diameter, wna built In Its place. This 
tower ran the entire length and ended Ini 
a dome just below the neck, and was de- 
■Igned to support the head and shoulders 
o( solid cement Thirty-eight Much twliit- 
ed steel rods were cemented 2 feet Into 
the solid rock with Inolten brimstone and 
red hot sand. This was done, not to 
anchor the statue, but to nteady the 
reinforcing cylinder. Twenty-fonr rods 
i used In Ibe circular tower; 14 anchor 
rods tWMsed up through the folds of the 
drapery, Joined the structure of the dome 
and then passed up Into the head. This 
had to serve as a scaffold from now 
and retain lls form. 

For the circular reinforcing Vi-luch 
twisted steel rods and %-inch gatvunised 
wire was used. The diameter of the tower 
was expanded, one wire placed on the 
Inside and one on the outside, and twisted 
between the rods until tight, thus reducing 
It to Its original diameter. 

The solid concrete liase < measuring 18 
by IN by 3 2/8 feet) was cast on November 
10th Maintaining a water supply was 
one of the chief problems of the work. 
Tlio water had to be pumtied up from the 
river below to a G,00U-gatIon caitaclty 
storage tank, made In the ground neai 
statue, then lifted luto another tank with 
an Improvised water jet; here it 
steam heated for mixing the cement. 

An opening was left In the base below 
the ground, and six seotions of the spe- 
cially designed, collafwible metal Inner 
forms. 7 feet In diameter, were taken in 
and set one on top of the other and Joined 
together with taper dowel pins. Then 
Novemlier 14th ond IGth the pedestal was 
cast to within fl Inches of the figure 
T’repnratlons were then made for casting 
the figure An improvised derrick with 
grooved wheels was set over the mold with 
the hoisting tub working on the Inside of 
the figure The forms were taken off the 
pedestal and a chute put In to convey the 
cement from the mixer to the Imtfom ofj 
the shaft into the hoisting tub, and s small 
radiator was used to heot the Inside of the 
mold The first attempt was made to cast 
the figure on November 2Pth. but this was 
unsuccessful owing to Inadequate prepara- 
tions for aero weather. 

has frequently been asked why the 
final and most Important work was not 
done sooner and In more favorable 
weather, or left until the following spring 
It must be remembered that the whole 
operation of building a heroic statue In 
cement was an experiment, and could 
progress only as each new difficulty, which 
p In connootlon with It, could he over- 
come. Delay In the material first used 
was fierhaps the main reason for retard- 
ing work. Taking Into consideration the 
action of freexlng weather on wafer-soaked 
plaster, the prominence of the location of j 
the Btatuo, and the terrific wind storms 
which would sweep around It dnrlug the 
rest of the winter, it was imperative that 
the building be completed, to avoid a repe- 
tition of the first year's work 
Another 18 horse-power steam engine, 
four large tubular radiators, and one 20- 
steam coll were procured A 30-(oot 
gravel bln, B feet high, was made and 
the steam cqll placed Inside It, on edge. 
The four radiators were placed Inside the 
scaffolding near the mold. The engine 
being considerably lower, everything was 
steam connected, and the pipes boxed, with 
return to the boiler. A aystem was also 
devised for warming the water which was 
being pumped up fttom the river. The 
whole construction was inclosed by canvas 
and sheet iin, all holes plastered shut, and 
after a final tryout the work began again 
on Tuesday, Deceubet aoth, 1910, at B 
P. M. The thermometer Indicated 2 de- 
grees below sero. Two crews of fourteen 
each were emxdoyed for day and 
night shifts. 

After all the pr^ratton and trials It 
as a sight never to be forgotten— the 
two steam enillnea beldilng forth thick 
e and the (roaen ohunks of 


Say Farewdl 
to Every Com 


Oon*t pare off the top layer and 
let the real com go. That’s simply 
folly. 

It is dangerous, 
too. A slip of the 
blade often means 
an Infection. Some- 
times It means blood 
poison. 

That form of home 
surgery doesn't be- 
long to these intelli- 
gent times. 


The treatment used by millions Is 
this; ' 

Apply a Blue-Jay plaster. It is 
done in a jiffy. The pain ends In- 
stantly— the com is forgotten. 

Then the B & B wax gently loosens 
the com. In 48 hours the whole com { 
comes out, root and all. 

No soreness, no discomfort. 

Fifty million corns have been ended 
in this way since this famous wax 
was invented. 

Let it remove one for you. That 
will show you the end of com 
troubles forever. 


A In the piotare Is the soft BAB wax. It loos* 
B protects the com, stopplor the pstn st once. 

C wraps sroond the toe. It Is nerrowed to be o 
D to mbber edbetive to tastoa the plaster on. 


Blue-jay Com Plasters 


k. Mshsnef BABHaadyPaehsfeAbeeitoalCettee. etc. 



Two topics are of paramount importance just now in aviation. 
The one is the possibilities of the hydro-aeroplane — the flying 
boat in popular parlance — and the other is the flying machine as 
a military weapon. 

Q In the forthcoming mid-month September issue of the Scientific 
American, which will issue on September 1 4, these two subjects 
will be authoritatively discussed. 

Q Mr. Carl Dienstbach writes on the hydro-aerc^lane. He 
points out how important is the development of the flying boat, 
because at last we have a vehicle of the air which is safe and 
which means much for the advancement of flying as a sport. 

Q Major Bannerman Phillips of die British Army, a noted 
^ropean authority on the military aspects of aviation, will write 
on bomb-drot^ing. He will show how much or how litde is to 
be expected by oropping high explosives on an enemy's force 
from a height of half a mile, basing his comments on the achieve- 
ments of aerial grenadiers in the Tripolitan campaign and on the 
results of the bomb-dropping contest hdd in France. 

^ Dr. Alfred Zahm, America’s leading authority on aero-me- 
chanics, will show in a popularly worded article what has been 
the development of laboratory work since the day of Langley. 
If the flying machine is to become a really practical vehicle of 
the air it must be developed by the same methods that have 
given us ^^t bridges, huge ^amos, highly ramified telephone 
systems. That is why Dr. Zlahm's article, dealing as it does 
with investigations made by engineers and physicists, is of 
immense practical value. 

There will also be die usual Scientific American features— 
the short pithy articles on current scientific events, with many 
bright iUustradons of the latest inventions and scientific apparatus, 
the latest news for inventon. 

^ A Stirring Gilored Giver by William Hamden Foster. 

^ Price 1 5 costs on all news stands. 
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Mag tiirewa Into tin Un sod BboMtod 
out piping hot below; the water boUlaib.* 
full eteadr atmto hetog pumped from Sw 
rirer; the betottQg elgoala; a typtoallMlfb* 
ern billiard btowlng; and abore all. iMie 
men, oonteatod and bappy, working aw^ 
wltb olockUke regularity, each «t kti 
•igued tank. 

Tbe nmnlte eoreenlngs were kwpt aeg- 
nrate from the other oonerote by toierting 
a row of tine luohee from Uw mold! 
tbeee were ralaed aa the work progteued. 
When a form waa full the loweet eeetlon 
waa coUapeed, holated and aat on the top 
aectlon until nineteen aeethma had been 
holated. 

A large hole waa cut In the back of the 
ahouldera. The metal form (7 feet In 
diameter) for the dome waa holated on 
the outalde and slipped Into place, the 
bucket waa changed for outalde hoisting, 
reinforcing rode for the dome were wired 
Into place and a form wai built between 
the dome and the window on the arms. 

The work now progreeoed rery slowly, 
ao aa to giro the cemmt on the dome a 
chance to aet and help support the thirty 
tona of solid concrete being placed aboro 
It. Hie only breakdown occurred at S 
A. M. on the last day of the work. With 
the temperature Itelow aero, both engines 
suffered a temporary breakdown for half 


AS hoar, nnd gU hot froM Hin oemenf 
whh^ wmi then of g Igrol wto the ggto. 
At this atage the tmmt wm putod up 
tapnlla. bnDeoenihtoatoli,481(katS:«l 
P. M.. the huge mold wag fhlL Hagt wms 
applied m two more day« god teen too 
Spirit of BhuSk Hawk, gg «bg otetito la 
often called, waa left to toe dlemmihi unto 
the following iprlngt 

I think itba most mccltlnc time In melt* 
Ing a atatue— and I am sum all aculpton 
and bronie founders will agroe with m^ 
la the moment when the wold la about to 
be chopiied off. Will it oone out perteet 
or notl Needless to aay this part of the 
work bad to be luTestlgated aa aoon aa 
the weather permitted. 

In the early aprlng a party of three, 
Mr. Lorado Taft, Mr. Wallace Hedcman, 
attorney for the UnlTeraity of Ohteago, 
and upon whose land the statue atanda, 
and I, Inreatlgated the remit of our labor. 
I took photograpba from a acaffoldlng aa 
the piece-mold waa taken off the head and 
shoulders. So far the remit was entirely 
■attafactory. 

Two we^B later the rest of the mold 
waa taken off by aplttttng it from top to 
bottom and prying it off In huge alabe. 
At last there emerged a perfect— except 
for a few minor defect*— monolith cement 
etatue. 
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Practising Effieicney and Knowing Ctmts 
Abetraet of a Letter to a New England Manufacturer 
Ey Harrington Enwraon, ESleleney Engineer 
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A-/ request of last week. 1 give you here- 
with the flubatance of my remarke on 
proctlHlng effldeucy and ftnowtog coiita. 

In the operation of any undertaking one 
way attain high eflldeudeB and know lit- 
tle about coata, or one may know all about 
costa and practice no efflclenclca WWc* 
is more impofiantf 

When I was manager of a glass works 
I occaalonally took Sunday dinner with 
n French glaHH-lilower. Such meals for 
flavor and BarorlneHS I have never eaten 
anywhere before or since, not even In 
the l)e»t restaurants of Paris, lAUidon and 
New York. The wife who cooked and 
served the meals was a French peasant 
woman, unable either to read or write. 
Her husband gave her |20 a month to run 
the table. She could scarcely count, so 
she would buy one thing at a time and 
(wy for It, receive the package and change 
and then ba,v auotlxer Item. She also had 
a garden full of marvelous vegetables and 
herbs. My I but she was effleient as to 
quality; she did not pay more than she 
ought In price nor did she buy table salt 
mixed with corn starch at 90.10 a {loutid 
when rock salt at 90 02 answered the pur- 
IHise as well. My ! but she was efildent 
aa to quantity ; she did not buy more than 
she needed nor did she ever use more than 
enough. This lanasant woman did not 
know anything about cost-kaeplng, but 
she waa a born and trained manager, 
practlalug that French thrift which has 
made the French nation one of the rich- 
est In the world. 

T also knew a young American who bad 
"s.vstem” on the brnln. He subdivided 
his expenses uuder a great number of 
heads. He did not have a very large In- 
come — had (o earn or beg or borrow It 
He would iwy any price that sellers asked, 
and he Isiught fuurteen-dollar shoes when 
three-dollar shoes would have answered. 
He had twice us many suits as he needed, 
and he gut very little use out of them. It 
WHS the sanu> with' f«NMl, with lodging, and 
with Irovol. On trains be paid extra 
fares, tuok the drawlug-room, but spent 
most of his time in the buffet car. Myf 
but he was Inefllcient; itaying more than 
he should for everything, using higher 
qualities, buying more, using more than 
he should. Yet bis accounts were beau- 
tifully drawn up In blue and red ant 
green Inks os well as black. 

Which quality ,1s more Important la 
running a plant, effioUmet/ or 
the efficiency of the Scotch, the Quakwng 
the Tankeea and the Swlaa, or the Iff*- 

tm hgliBon up Unttit SfRifN>'lNi* 


pendltnres to a cent and spends In pro- 
portion to what It gets four times as much 
money as the Swiss Republic? 

No . doubt there are efficient French 
mauagoni who know how to read and 
write and flgure. No doubt there are 
systematic men who also practise efll- 
eleucy, but the point I wish to make 1« 
that effleienov and apaleta are totally dif- 
ferent and that effloicnoi/ U by far the 
more important of the two. If I knew 
that every imrt of a plant I was manag- 
ing was being operated at 100 per cent 
efficiency, detailed costs would be rela- 
tively uuimimrtaut To know every cost, 
yet not know what the efficiency Is, 
whether high or only 00 per cent, Is as 
reckless as to run a steam boiler with- 
out safety valve or steam gage, trusting 
that It will not blow up. 

Efficiency is the relation between what 
in and tehat ought to be. To determine 
what actual costs are is a clerical task, 
but this hel|w very little if we do not 
know whal costs ought to be. Also, even 
If we are fold what costs ought to be, It 
requires all sorts of skill to attain the 
Ideal. 

We may be running a foundry In which 
our castings cost 92.75 per hundred 
pounds. We may know that In another 
foundry similar castings coat 91-76 per 
hundred imuuds. In such caaes It is 
very usual for the superintendent to 
blame the eiiulpaient, to assert that If be 
had a new foundry with new equipment 
he could undoubtedly surpass the rival. 
It Is also quite usual for the owners to 
blame the superintendent or the equip- 
ment and to advocate a change. Nobody 
knowing where or why the losses oceor, 
everybody blames somebody or aoBMtblng 
else. If the where and the why ai« 
known, a tbousand-dollar inveetlment 
might cut the cost to 91.76. If the lAeta 
and remedies are not known, the mao- 
itlonal expenditure of 910(1,000 might run 
I the cost up to 93 l>er hundred poonds. 

! There Is, therefore, a great dlflSMBoa be- 
tween the relative Importanoe at (Met 
detenulnatloua (only a fraetlim of the effi- 
ciency principle of “BeUable, Inmsdtoto, 
Adequate and Permanent Records”) Riffi 
thg skilled experience eatt detonotoe 
fair Btandarda, sad there Is also a gtoRt 
difference between the aag^fttoEl ahtllty 
to detenalfie fair etaodaide snd tto ex 
eratiro aUUty and eUU to attain toenn 

To iUtistrato from hone nwliid. 
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hour Elawi, a water clock, or by the beata 
of A iwndulnin regulated to an hour glauH, 
11 duea not seem that oven theac ciemeu- 
tary recorda, correapoudlng to coat ac- 
counting. were applied until about one 
hundred years ago. After thirty years of 
records as to trotting horses, one or two 
men who had given the subject life-long 
practical study set the extreme achlove- 
meut of the trotting borae at two minutes. 
It took forty years more of Intense refliie- 
meut of track In ahaiie and surface and 
banking, intense refinement of shoes and 
harness. liiteUMi> refinement and Improve- 
ment of sulky, Intense and siK>olttl skill on 
the part of driver as welt us Immense liel- 
termout In the physical welfare and train- 
ing of the hofse to reiillw' two minutes 
out of the moat carefully and afdectedly 
bred horse. 

Ethcloncy work la not overhead ex- 
fionso. It la u productive department 
whose motto la “Wealth from Waste ” 
An efflclency detmrtiuent la Inexcusaltle 
unless It yields lu gain even the first yi*ar 
several times what If costa. If there Is 
a big loss due to iuefHclency, It may cost 
anywhere from g6 to |50 to rewue $100 
If the plant Is a small one the iiercentaKe 
of coat to saving Is naturally higher than 
If the plant Is a large one, though iin 
clhclency scheme In Its elements Is essen- 
tially the same for the little plant us for 
the big one. Even If In a little plant an ex- 
lieudlture of $50 .yields only $50 net liroflt. 
It is after all a remarkably productive in- 
vestment 

The largest port of the value of tin* 
efilcleiic.v counselor Is that he knows what 
not to do. If a ebteken is put In a cage 
or maze from which it can escaiie onl.v 
by taking one course out of a hundred, it 
will take It half a day of anxiety, of flut- 
tering, liefore it accidentally strikes the 
right combination and gKa out. If pul 
back again It takes a shorter time to get 
out, mid finally by not taking the wrong 
paths It uiakes its way out In a few 
uilimtos. Its Improved eftlcleiicy Is due 
to the onilsslou of mistakes. 

I Any one can oisui a tumhler lock If he 
knows tlio cauililnation. If he does not 
know It, the chnncea against hitting It tiy 
aeeideiit are miiii.r. and this alone consti- 
tutes the safety of tin* l<a*k. 

So, t(K», In eftloleney work, there are ii 
BCtire of IhlagH that must not la* done for 
every one that must. It reqnlrt's thorough 
knowledge of i'llti'lene.v (irinelph's and 
long i*\pi*rleuce in their nppIleatUin to 
know what “nol to do." and In knowing 
tlies«< pitfalls lies snceess lu applying i*fli- 
deucy principles 

^’er.v truly yours. 


How Much Bread Will a Given 
Quantity of Flour Make? 

F JGW peoiili*. otlier than tlie bakeix, 
have even the most remote Idea of how 
much liread a barrel or nny oilier (|uiin- 
(Ity of flour should yield or how much 
more one liriind will lutike than another 
This Is n iiiuch more ImiMirtaiil mutter 
than the im*re question of whilvness of 
the bread, or I'veii of its rt'iil or apimrent 
llglitness. For some brands and lots of 
flour are luiioh drier timii otlii>r kinds, 
and will abaorb much more water to bring 
them to the same degna* of dryness ps 
other brands, or other lots of the same 
brand. Further— and what Is of niiicli 
more ImtHirtunitH?— the quality of gluten 
containiHl lu the flour, which Is the more 
nourishing of the two principal con- 
stituents, dett'nulnes much moro largely 
than does the slart'h, the amount «if water 
that the flour will take up. The ls*8t 
should bo the cheaiiest* If the autouid of 
bread made p»»r imund under tlie same 
conditions Is proiwrtlunutely greater than 
the price demanded therefor. 1 hapiien to 
have on hand data concenilng two well- 
known American brands, namel.v. "(leld 
Coin" and "Heal of Minnesota. ’’ From 
the former, a good baker or Imnsewlfe 
can make alwut 345 pounds of dough per 
lierrel of 198 iKiunds of flour, timt Is. 176 
pounds of dough per 100 pounds of flour. 
Of the neoond bwnd, the figures at my 
dta^oidtlon ahow 168 pounds of baked 
pm Wpailu^^ l<mr. 


SMOomBaT 


Look out there now— steady— take your time, 
old man I Make him put it over I 
Hit it— hit it— HIT IT I Hoooohl 

Velvet — amoothest of all smokes — . 
fine flavor. IT HELPS! 
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OF BITE 

THE EDISON CONCRETE HOUSE 


104 TINS 

HANDY S«BACS 
One pound ^mam 
humidor Jars< 


The Scientific American 
Cyclopedia of Formulas 

The Most Complete and AtUhoritative Book of Receipts Published 


Edited by ALBERT A. HOPKINS, ewr EAtac at ihe Sdeahfie Amtricu 

'HIS i* practically a new book and has called for 
the work of a corps of speualists for more than 
two years. Over 1 5,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
ime, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
leally valuable formulas, useful to everyone, been offered 
to the public. Tlic formulas are classified and arranged 
inio chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 

able a» a Dictionary and More Uaeful ” 
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Half the Upkeep— 
Twice the Convenience 
Of Any Previous Man’s Town Car 

Here iB an electric roadster for business and professional men. 

A roadster with tnorm tntlaage than can possibly be used in a day. 

With more speed than any city ordinance permits. 

And a sturdy buiJdthBt took it through a 1,400 mile endurance 
test in twelve days with the Pour-State Tour of Indiana built gas 
cars a year ago. 

Extremely smart in design, with all the desirable features of the 
high grade gasoline roadster, you have the ease, comfort, cleanli- 
ness, simplicity and reliability of Waverley mechanism. 

This roadster will be in commission every day of the year. And 
at half the upkeep coat of the average gas car. 

The Silent Waverley Sheltered Roadster 


A folding landau top, gtaaa wind ahlald 
and glaea door panela make the Waver- 
ley Roadater aa thoroughly warm and 
comfortable aa a brougham in cold or 
atormy weather. 

With thie wind shield folded down, 
the side panels lifted off and the collap- 
sible top tightly stowed, aa shown in the 
illustration, you then have an ideal sum- 
mer car, open and airy, unequaled In 
convenience and comfort for either busi- 
ness or pleasure. 

Celluloid window curtains for storm 
use in summer are part of equipment 

The Waverley Road- 
ater has a left hand a|B 

A ktUting seat at the 
right provides for a 
third passenger. 

Finish and uphol- 
stery aie the finest to 
be had 

Solid or pneumatic 


tires give equal satisfaction. 

32 cells, II or 13 plate Bxido, Waver- 
ley or Gould Battery Edison or Iron- 
clad Exide at extra price. 

Price, complete $2,250. 

The Silent Weverley She/terea 
Roedaterie illustiated and described in 
deuil in the Silent Waverley Electric 
Year Book, together with the Waverley 
line of pleasure electrics— the famous 
Limousine-Five, the new Limousine- 
Four, the Georgian Brougham, the Col- 
onial Broughani,Victoria-Phaeton,Two. 
passenger Coupe and Empire Brougham 
— the most complete 
•"S L slectrics made. 

rSciL_ Decorated by a ft- 

moua artist, this bookis 
a production of artistic 
merit, even surpasalhg 
our last yea I book. 

C/ad/y sent free on 
the regueal of every 
interested person. 
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THE PRICE YOU PAY vs. 
THE QUAUTY YOU GET 



A BSOLUTELY misleading is the idea that 

/\ price represents quality. 

^ That mistake costs American automo- 

bile buyers millions of dollars every year. 

Right here is the proof. 

PRICE CUMBS ABOVE QUAUTY 

Up to a cettain point and no further, the 
quality put into a car by its maker forcea up the 
car's price. 

There is a limit to the actual quality any maker 
can put into his car. But price never can and 
never does stop there. Price climbs and climbs, 
often far beyond the cost of car quality. 

Consider the records shown on this page 
ITiese factt and figures are not secret. You can 
get them, as we did, from commercial sources. 

Some of them were printed in automobile trade 
journals. 

We simply take known figures and analy/.r 
them for you. But to make sure of having an 
absolutely reliable basis of calculation, we had a 
statement prepared by Haskins Si Sells, certified 
public accountants. (See ubie No. 1. ) 

A LOAD OF $3,000,000 A YEAR 

This record covers six representative makers of 
high-priced six-cylinder care. These makers arc 
under a burden (for stock dividends, for interest 
on bunds, mortgages, and gold notes, and for 
plant depreciation) of $2,435,686.78 per year. 

That’s only part of it. To pay off funded 
debts, notes, and mortgages, these makers must 
set aside money every year for a sinking fund. If 
we allow ten yean for the whole debt, the annual 
charge for this item is $645,794.79. Making a 
grand total charge of $3,081,481. 57 per year. 

NOT AN ATOM OF QUAUTY IN IT 

You need not be a banker or a broker to know 
that dividends, interest, principal, and deprecia- 
tion do not add a single atom of quality to any 
automobile. The quality of cars has nothing 
whatever to do with this three million dollar charge. 

But this charge done affect the pneo of every 
car made by these makers, [.legitimately su. 

Stockholders are entitled to dividends- Holders 
of bonds, ffeid notes, and mortgages are entitled 
to both interest and principal. And, to keep 
from wasting his buuneta, every maker must 
provide for depreeiatim. 

BURDEN COSTS tOU I342J8PERCAR 

Makers who carry this three million dollar 
hunton are forced to chargq iaoogh mpro 
titan their care cost in m>or, nunerialt and quality, 
in order to m into their cash dnwen • aum 
nil noiMir (over and above what they pay out 
for manntacturing) to discheige this burden. 

The Winton Motor Car Co. 

Hw w«iiM*eFiwt Mnhfeif Sfatoe Egduiholy Cleveland, Ohio 

WiinaA i BMii H s a iiit NewYoaxi Jifcwilway st 70th St . 4 ClUCMiOi Michigan Avenue at 13th St.; BosraHi 674 Common- 
WMlthAv«.( PmUkMUHiAs 246-14tN, BcoadSt.; BALTMOasi Mt. Royalat North Avc. ; PrrrsausoH; Bsum at Beatty S' 
CtevtbMiDs IMS Huron Roadi Omorri 991 WMdfm<lAve.| MawAOKm 12-16 Fsrweli Ave. $ MiKHSAPoLts; 16-22 
ilgItthSt., M.| KimMCiTTi 1224-1326 Main St. { SANFanaatoo! tOOVaa NeuAve.{ Seattle: 1000-1006 Pike St. 


Divide this total charge by 9000 (the total car 
output*) and the answer is $342.38 per car. 

So that, when you buy a car made under 
tide burden, you pay $342.38 aa your 
poiiion-of sui expense that does not in the 
remoteat degree enter into car quality. 
AND HERE IS THE POINT 

We maintain that it is> not possible to put into 
an automobile more or better car quality than you 
will find in the Winton Six 

The Winton Six sells at $i()00 Salesmen 
selling cars at higher prices will tell you that it 
lacks in quality what it lacks in price 
That sutement 1 $ completely false 
The only thing the Winton Six lacka ia 
aqper-prioe. It lacka that because the 


TabU No. 2 


Hd di^nvIiitHin reqniroinrntK 



Winton Gimpany, being wholly free from 
debt and from over capitalization, ia not 
forced to inflate the Winton Six price. 

COMPARE $80 AGAINST $342.38 

Here what we arc forced In ch.irve vnii fur the 
sdinr Items shiiwii in tables I and 2, and at the same <ir 
higher rates. 

StoiL dividends (6% on 21,011(1,000) 260,000 

Plant depreeiation al S®.; 60,00(1 

Interest on bonds, mortgages, and gold notes Nothing 
Sinking fund Nothing 

Total per year 2120.000 

Averaging per ear (1500 output) 2k0 

Thia $80 it $262.38 /eaa tham must be 
charged per car under the three million 
dollar burden. And in neither car ia quality 
involved at all. 

AGAIN MORE PRICE, NOT QUALITY 

There’s still more to add Consider dealer’s disronm 
'I'he average price of the six cars is 21700 highar than 
the price of the Wuiton Six The dealer gets 20 perc-tit 
discount 'I'wentv Jier cent of 21700 is 2540 And so 
vou pay #140 mora in dealer’s disinunt on one of these 
cars than you do on the Wmton Six 

Add this additional 2540 to the excess 2262 58, shown 
above, and vou will hnd u total of 2602 58 that wc .ne not 
forcMid to add to the Winton Six priie (Sec table No 2 ) 

WHY WE PRINT THESE FIGURES 

The Winton Company is practically the only one in 
America selling high grade Sixes al 25000 oi more that 
can publish these fads and figures Bec.iuse the Winton 
Company u practuallj' (if not actually) the only one 
wholly free from any fremendmis liurden not loimected 
with car quality. Wc own our plant sioi free, and wr 
owe nothing on bonds, mortgages, or golil notes 

Wc publish these fads to set you thinking 

Making, aa wc do, the highest grinle car that our long 
specialized experirme and the best of facilities can pro- 
duce, we want you to find out th.it .i high-qualitv, iip-to 
thr-ininutc six-tylindcr car i>f 48 H P. need not cost 
you more th'an 23000 

SIMPLY ASK TO BE SHOWN 

Compare cars hist Then compare prices And find 
in other cars, if you can, any equivalent of the price 
charged you above 25000. 

The 23000 Winton Six Ls the car that converted 


It holds the world's lowest sworn repair expense 
record— 22.8 cenis per 1000 miles 

It is the pioneer self-cranking car, and its niakets 
were the first in the world to itiakc Sixes exclusively. 

It it the only high-grade cat that has not irqiiireil .i 
•ingle ndical change in five years 

It li up-to-tkc-minute in beauty, in viesign, in i mi 
ttructioD, and in performance, and it Is the mnM rest- 
ful ritUug car in the world 

I..et ui send you our 64-jMge, _____________ 

library-sixe catalog It tells all ‘ 
the fiuts. Clip the coupon and 

mail it today. / Please send me the 


• Estimated by editors 
of prominent au 
tnde journals. 


catalog advertised in 
the Scientific American. 


To the WiNION Co 
1080 Berea Road, Cleveland, Ohio 
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Electric Light 
for Everybody 





£'di son's Dream 
Comes True 




The Dream. 'I'liirty-thrcc ycurji ay:(>, Kdison 
put a Jittle paper hcjrscshoc filament, that he had 
carbonized, into a glass bulb and pumped out the air 
Next he passed a current of electricity throuifh this 
horseshoe. As it glowed white hot, lighting up the 
darkened room, the Wizard of Menlo Park dreamed 
hii great dream which has now come true— “Elec- 
tric I.ight for Everybody ” 

Progress. Following Edison's lead, inventors, 
manufacturers and lighting companies have contin- 
uously improved not only the lamps that give the 
light but also the service that makes electric light 
universal. The result is so startling a reduction in 
cost that ten cents today buys as much electric light 
as a dollar did twenty-five years ago 

Tungsten. One of the greatest steps in 
advance was the Tungsten filament lamp that actually 
gave nearly three times as much light as carbon fila- 
ment lamps of equal current consumption. But this 
Tungsten filament was too brittle for every-day use 
in the places and ways m which people were used 
to using electric lamps 

Drawn Wire, a bniiiant invention has 
.'csulied in the production of drawn Tungsten wire, 
stronger than steel This wire is used to make the 
filaments iii Kdison Mazda J.amps. So sturdy are 
these filaments that today Kdison Mazda Lamps can 
be used any way, anywhere, anv electric incandes- 
cent lamp IS available 

Uses. Millions of these sturdy Edison Mazda 
Lamps are now used for every lighting need. 'I'hey 
light streets, homes, stores, factories, offices, 
chuichcs, theatres, electric signs, ferryboats, trolley 
cars, railroad »ains, battleships, automobiles, motor 
boats — every ,iv and everywhere 'I'here arc all 


Everywhere 


Electric light for all the 
world — in city, village 
and country, on land and 
sea — this is Edison’s 
dream come true. 


sizes and styles from tiny battery lamps giving half a 
candle power to great lamps giving 800 times as much. 

ErCOnomy. Edison Mazda Lamps could not 
he used for all these purposes if they were net sturdy 
— they uvuld not be used if they did not give more 
light for less money than any other type of lamp 

W ithout consuming any more electricity, Edison 
Mazda Lamps give twice as much light as the best 
electric lamp previously in common use 

Every body —Everywhere. h a t ’ s 

why electric light users everywhere are replacing old 
lamps with Kdison Mazdas. That’s the reason elec- 
tric light IS so cheap that the tiny cottage or small 
store can now afford better electric light than was 
possible a few years ago for any “avenue mansion" 
or department store 

New Lamps for Old. if you arc still us- 
ing old style lamps put Kdison Mazdas in the same 
sockets — and compare results Wherever Edison 


Mazdas are used they are more economical than any 
other type of lamp. 

Electric W^iring. The past few years have 
witnessed a great advance in wiring methods together 
with a steady reduction in cost. Invisible electric 
wiring is now so simplified that you can install elec- 
tricity at surprisingly low cost and with little disturb- 
ance. 

Reflectors. Almost as great as the advance 
in electric lamps have been the improvements in 
suiuble reflectors. As fast as lamps become more 
and more efficient, the reflectors become more an8 
more effective distributors of that light, thus praai- 
cally doubling the amount of ut^ul light obtained 
from a certain amount of electricity. Altho made in 
many different sizes, styles and finishes, these reflec- 
tors are of three general types, “extensive," “in- 
tensive” and “focusing”. Almost any angle of 
reflection can be obtained by a judicious use of one 
or more of these types. Holophane glass and metal 
reflectors are usually recommended for all standard 
sizes of lamps. For the large 400-watt and 500-watt 
Edison Mazda lamps especially attractive Mazda 
Monolux Reflectors have been designed 

The Dream Comes True. Thus with 

better and more economical lamps and reflectors, 
installed more simply and inexpensively than ever 
before, everybody, everywhere can afford electric 
lighting 

W^here to Buy. Ask any lighting company 
or electrical dealer about modern elearic wiring and 
the best sizes and styles of reflectors and Edison 
Mazda Lamps for your special needs. 

For expert advice on anything electrical write om 
nearest office. 



General Electric Company 


I his Symbol o 
Kdison Mazda 
l.amp Cartons 


Largest Electrical Manufacturer in the World 


Sales Ofifices in the following Cities: 

A I Ian u, Ga 
Baltimore, Md 
Kiimingliam, Ala 
Idahii 
Bnsl..n, Ma.^N 
Uurtalo, N Y 
Butte, Mont 
Charleston, W V,i 
Charlotte, N C 
Cliattaiinoga, renn 


CliiLago, III 
Cmeinnsti, Ohio 
Cleveland, Ohio 
Columbui, Ohio 
Davenport, Iowa 
Dayton, Ohto 
Denver, Colo. 
Detroit, Mich. 

(Off. of Sol’g Agt.) 
Krie, Pa 


Itid. 

ICansaa City, Mo. 
Keokuk, Iowa 
i^oxville, Tcnn. 
Lot Angelo, Cal. 
LouiivtUc, Ky. 
Memphii, Tenn. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Nsshvilic, Tenn. 


Lamp Agmdes Everywhere 

San Francisco, Cal. 
St. Louis, Mo 
S chenect^y, N. Y. 
Seattle, Wash 
Spokane, Wash. 
Springfield, Mass. 
Sracuse, N. Y. 
Toledo, Ohio 
Yovngstown, Ohio 


New Haven, Conn. 
New Orleans, La. 
New York, N. Y 
PhiladelphU, Pa. 
Pittsbuw, Pa. 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y 
Salt Lake City, Utah 


mil otiahorna busineie refer to General Electric Company of Texas, — Dallas, El Paso, Houston and Oklahoma City 
h'or C'aiudisn business refer to Canadian General Electric Company, Lt'd, Toronto, Ont. 
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DiiMeUorf Exposition of City 
BttUditig 

Bjr Ow Btrlln CorrMpoadwit 


were mainly ahdten againat the attacka of 

E ' * 9 foM and aooordiitgly were enoom- 
hy wa^ into which the inhabitants 
•urrounding districts would crowd 
OB the approach of the enemy. 

A« there are now no walls to hinder the 
expansion of citiee, uid modem rapid 
tranait nystems permit of covering great 
distances quickly and cheaply, modem 
cities are seen to extend their suburbs like 
tentacles a long way into the country, 
deriving from the latter an inexliaustible 
store of vigor and health. The country 
used to come to the town; now the town 
goes out into the country. Mon>uver, the 
crowded network of narrow streets devoid 
of any trace of verdure is raont and more 
replaced by regular systems of broad and 
well planned streets, leaving jilenty of 
H|)aoo for private gardens. 

In view of the increasing importance 
attached to this problem the Exiwsition of 
City Building, organi7.ed by the city of 
Dfisseldorf on the Rhine, would seem to be 
of more than passing interest. The idea of 
this exposition had been suggested by the 
decision of the City ('ounsel to call for a 
general competition for the building of 
(]r«iater Dttaseldorf, the outcome of exten- 
sive mcorporations of neighl>oring com- 
munities. It may be said that Dilssel- 
dorf, the old and quiet town of art and 
gardens, hod, with surprising rapidity, 
become an industrial center of nearly 400,- 
0(X) inhabitants. It was intended to cx- 
liibit such plant of modern city builders as 
would be reciMved in oonnootion with this 
comiietition, but in order to avoid any 
one-sided presentation of the subject, the 
municipality invited all the more impurl- 
unt communities of the western proiiiices 
to participate m a city exposition coiii- 
prisiog all fields of communal life This 
invitation was sent out to all townshijis 
liavmg more than 10,000 inhabitants in 
Rlu'iiania, Westphalia and Hesson-NaHsati, 
os well as to some firms mure directly con- 
nected with communal life The DUssel- 
dorf Extiosition thus is a joint mterouiu- 
inunal enterprise of the towns and cities of 
Western Germany which in its conception 
IS entirely new. About 000 cxhibiUirs are 
showing nearly 4,000 different objects 
grouped under City Building, Sanitary 
Arrangements, Hospital Management, 
f'ivil Engineering, and Industry. 

With its historical and modern town pic- 
tures, its models and photographs of re- 
markable monuments and buildings, old 
and recent, its reproductions relating to 
the designing of Stiwets and drainage plants, 
gas and water supply, Che exposition is 
nothing short of an illustrated history of 
German towns and is bound especially to 
appeal to those nonoerbed whh the eharac- 
ter of modern towns and their manifold 
tasks from a •octal, educational and sanitary 
point of View. 

The Department of City Building pre- 
sents in 87 rOtHns a number of Bolutions of 
tciwn-piMiidng {woblenuu The town of 
Hanun. Westphalia, illuttrates by means 
of two (elief maps corresponding to 1010 
and 1910, retpeotiyely, t^ contemplated 
improvements of Its street system entailed 
by the partial shiftiiig of the river Lippe 
atad the oonstruotion of the lippe oanal, 
tlm ooats of this improvement work pro 
osttinated at •74XX).(IOO. A large model 
iUiistrates the street improvement neently 





Display ef a plant that utlUxM refuac alag. 

THB DtlfiSmJDORF EXPOSITION OF CITY BUILDING 


.Xnolhcr scheme shown at (he exposi- 
licii, which IS likely to arouse miiiorsal 
interest is tlic eon templaUKl installation of 
a network of roads 21 meters (OP foot) in 
minimum width, affording a cormeetiou as 
straight as jxissible between the Mirious 
centers of industry, and dealing with street 
cur «8 well as carnage traffic. Tlicsc 
roads are even to he continued beyond (hi> 
indiistnal district proper, as far as Aix-la- 
Ghapollo and C’ologne and the Sieg district. 

.\n important department i-oming under 
I lie head of “Sanitary Arrangements" is 
that of drainage plants and the punllcstion 
of sewage Hamburg had long Imeii the 
oiili fierman town having a well con- 
trolled drainage plant, until in tlH> sixties of 
last ceritiirv the towns of Frankfurt-ou- 
Main, Stidtin, Danzig, Berlin and others 
at last realized the importance of sueh 
installations 

Ineluded in the exposition are all the 
different systems of drainage, many 
selieini'H, general and siieeified, of plants of 
different dimensions on (he mixing and 
sepuraiiiig systems, inwhanieal eleaiiing 
and si'ttliiig tiiiilfs ns well as plants de- 
signed on the biological and oxidation 
priK-esses, sjieeial plants on the Eniseher- 
briinneti system and some minor settling 
jilaiits for uidustnal works, hospitals, etc 

.\ kindred prolileni js the cleaning o*^ 
sirei'is and the refuse disposal The divers 
ways and means available in this coiinee- 
tion are most adequately illustrated, thus 
affording to engineers a weloonie oppor- 
tunity of sliidv and to thi- man in th(> 
street an niterestiiig insight into n field yet 
insufficient h known The city of Dort- 
mund, for instance, shows an installation 
lor (he (volloeling and loading of domestic 
rcfinsc destined to be trausjiorteil to some 
distance and for tlio cleaning of dust-lims 
on the altcrnuluig system. A large-scali' 
refuse sorting jilaat connected with agncul- 
tiiral nin'r.ition is exhibited by u refuac 
iitili/ation eompany Pictures and actual 
models of refuse destructor plants arc 
shown hv some of tlic most imjiortani 
elites of Western Germany and by niun\ 
cngiiiis'ring liriiis, 

('omnuinal and private hygiene, inebi- 
siV( of tJie ilistiUlHlioii of baths, saiiilarv 
jilnnls, heating, disinfection, achuol hygiein 
and other sanitary arrangements, eoiisti- 
tiile another department. Maps, illus- 
trations and models of widely differing 
bntliing I'stablislinients from the simple 
douche to (he large swimnuug tanks and 
the most modern ueJiievemenl , viz, nvei^ 
side “lieuehes,'' are among the more im- 
portant exhibits of this part of the exposi- 
tion The eeononiienl and hygienienl dis- 
posal of the dust of our dwellmgs has for 
the general health an importanei' which 
cannot be overrated. 

Other exhihits of interest are those n*- 
lating to the destnielion of rats and gnats 
and on the other hand to the pniti'Uion of 
iiiiiniuls 'riie vanoii- arraiigenients for 
I he ireiiiiiierit and prevention ot disease 
roriu a stH'cial group showing in a most 
|•olnp^ehl>nHIve manner tic niiinagement- 
of modern hospitals, as well us (he provis- 
un made for the prevention nt epidemics 
and the protection of infants 

The departiiieni of t'lvil Kiigineering 
comprises jilaiis and modi'ls of public and 
industrial buildings, railways, bridges, etc. 
The department of Industry finsilv re- 
\iews the develo[iiTieiil and status ol the 
industry of WesU'rn (Termany in its vari- 
oiib branebes and therefore resomblos the 
ordinary industrial show 
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7'he pufitoeie of thin jou,'nnl m to record arcuralely, 
eimply, and inlereeltnyly, the world’s progress in snentifie 
knoadedge atid industrial achievement. 


Good Roads and National Defense 

W nATIC\ ICU iMiiit'flfH of u inllllHO dianicter 
iiiH,> III' derlvwl fiimi the recent nrmy 
lUHiietnerH (and the.\ will douhtlenH be 
tiiiin.1 I the oiK'ratloiiH hnve hud the much desired result 
ol drnwiuB attenthm forelhly to the necesslt.v for Kood 
roads ns a imrl of the system of Natloiiul defeuses. 
The Army and Savy dournal stall's that there was one 
opinion shared unanimously by Army and National 
dunrd iitheers who took part In the t'smuectlcut 
maneuvers. It was that the roads of that State, with 
the exception of some of the mala turnpikes, are not 
vital the roads of so old and iidvunood a State as Cun- 
t.eellent should ho. We are told that in the event of 
war and a heavy fall of rain, the side roads would be 
uluiost us Impassable us the Virginia dirt roads wore 
dnrlns the Civil War The necessity for itisid roads 
Is cmphaslwsl by the fact that the country Is hilly; and 
tliose of us who have htid occasion to travel throush 
the State knou that some of the hills are tioth ateeii 
and loiiK 

The dcfensiie maneuvers In Connecticut (irovod ooce 
more that tcmid hlithways are absolutely iii'ceaaary for 
the rapid dlsiiosltlon of trooiis Naimleon undwratood 
this fact, and hts system of mililiiry roads la one of 
the duest moiniuients left liy this soldler-eiiitlueor. It 
b: not to the pidut to say that railroads, which were 
unknoivii in Natsileon’s day, are avallahle now; for 
while the railroads are excellent for the conveyance of 
larite hodtes of tnsips ijnickly over louK distances, we 
must reiiieiuls'r that the majority of the movements of 
iriHips. esjK'clally In tactical muvemeiits, must be made 
liter I he Stale and country roads. 

The Gordon Bennett Cup Race 

I r the Uordoii nemictt Cuji race lauaht ns any- 
(hliip It tauifht anew the lesson of America's hnek- 
oardness In ailathin, Trial's of ten thousand and 
(Iftcen thousand dollars had t>een offered li,v clulw for 
a cup defender The resixnise was discoiiraiilnK to say 
the least, (lallaudet made a sjili'iidld effort to comply 
with the Aero Club of America’s conditions by dcslxn- 
liiK a laiieldne Mldcb Is In eicry way a credit to Amert- 
ciii] liis'eoulty, but Mlncli Hnstiiliicd a seiere aciddeut a 
fevi Meeks bcfnie the lace 'I'bul a liultoii of lilliory 
million people siipposiHlIy tiossessisl of eonslderable 
Mealib and iiden'sted not only In sporls but In the 
most reeeiit dei elopnients of uiivliantcs should priNliice 
hnl one (iailamli't Is haidly to Its credit. Hut when 
thill oulion is nioie or less In honor bound to live up 
lo the IradllloMS ,if a l.anulBy. who gave the wutld (he 
tlrsi molor-drlieii aeroplmu- moi\el, and of two Wrljilit 
hrothi'i'N, wlio ytaie the woild the llrst man-carry lug 
iiiofor-d riven flyliia iniifhtne, uhaf can he said In 
defense? 

To France belongs the eredit of ImvlnK dlsidaywl .the 
grenti>st iutert'st, not only In the thirdoii IlimiH'tl race, 
hut in the tuduatrkil side of aviation as well From 
the lery laiglnulUK the Cordon Hennett race has been 
n kind of mlleatuue which marked the nrogreaH of 
French designers. True, In years past the race lias 
Iseii tvoii by Eugllshraeii and Americans, hut the 
l ieiich really deserve the creiHt, for, with one excep- 
tion Ihelr machines and their motors carried the pilot 
to 1 1( lory , The only funnldable comlietitors of Curtlaa 


In the now hlstxirlo iMintvwt of iflOO wete a RI4rtiit And 
Utt Antoinette macHtUA Itt lOTO'tbe RlSrlot And Antoim 
cH« mouoplamw w«*w iMRtln tax evidence, but ImpVuVed In 
design and «]nU<twd teotdn of higher powet. ta 
a Nleaport, a WKcl^e in evw^ «ray, 

enrried off the hooMna ! fitta year the Trenehmed aiN 
iwared on tbe ecene wpi t«N» t>eper«tt»li» of 140 and 
300 horse-power, raqwettteiy, and a nanriot of 8^ 
home-iKiwer. In ttm ^hnlaation trlala heM on July 18th 
Iftat, these three meitHlnea derelo|»ed amastne ypeed- 
The Ml Iwrae-power HaaHot made 145 kllmnetera (86.(18 
miles) tier hour; tbe 100 home-power DeperdUlsln, 
1018311 kllonateni (UftJl taliee) an hour; and the 140 
hurae-tiower Deperdusetn. pUotad by Vedrlnea, 150,81 
kllometera (100.81 tullca) an hour. Even tbe BUtehlnea 
<f Urahame- White and Hamel are French; for Hamers 
inottoplaue la a true Bldrlot and Onihaiae-Whtte'a a 
Nteniiort, for all Ite Rngliab pedigree. 

It seems distinctly wvimg to credit the man talhar 
than the machine for a Qoiidou Bennett victory. With- 
out dlsparagtng In the least the twarage and the aklll 
diaplayed by the men who ^tot maaoplaneB that cleave 
the air at one hundred mllee an hourt annly It wottld 
be more ttttlug If tbe designer and manutaetarer were 
to receive some of the credit. Why should not the ralea 
•Upniate ttiat each country idrnll be repreaeated not 
only by one of Ita dtlsana, bat by a citlsdn seated in 
0 machine made in that country? 

A Niwr Pareeb Port 

I T Is gratifying lo nole that at laat the Oongreea, 
Iwforc Us dual ttdjourumeut In Anguat, passed 
almost titianimeiuily an amendment (Section 6) 
ti. the Post ftfllce Appropriation Bill (I'ubllc No. 386) 
providing for three hinds of parcels post, two of which 
arc to have a weight limit of eleven pounda, and one 
a weight limit of four onnoea, at different ratea, to 
become operative January Jet. 1013. 

Tha prasent parcels weight limit of four ponnda is 
thua extended to eleven pounds, and conforms with that 
of several foreign countries. Fourth claaa mall matter 
l'< to embrace all other mat^, btcindlng farm and fac- 
tory products, not now embraced In either the flist, 
second or third claim, not exceeding eleven ponnda, 
nor larger in sine than seventy-two tnebaa In length 
and girth combined, and not likely to Injure in form or 
kind the iieraon of any fiostal employee or damage the 
mall I'linlpmeut or other mall matter and not of « 
ctiaracter perishable within a period reasonably re* 
tiulred for traimiiortatton and delivery. 

The postal rate of thla claaa la to vary In amount 
uc-cordlng to tbe distance tbe iwrce) is to go. This, we 
believe, will ls» tbe most vexatious and annoying 
feature of (be new idan, and contrary to tbe purpose 
of our general ttostal usage, that is. one rate ragard- 
less of the dlHtauce traversed. The country outatde of 
the Philippine islands is to he divided up Into untta 
of area thirty miles aqaare, which forma a so-qalhMt 
••postal" center, and fMstal maps «r pisus are to he 
put u|i everywhere abuwliig the location of these uttiner- 
ouB centers. The tmmedUte piece where the sending 
jwrty baptwas to live bi called Bone No. 1. and within a 
Midial distance from the center iff this xoue of 60 miles 
a iwckage <welKhing one pound or s fraction of a pound 
can he sent for five cents and three cento tor each ex- 
oesa pound or fraction <rf same. 

Zone No. 8 includes a radial area of 160 mUea from 
the center of SCono No. 1. with a rate of six esats for 
tile drat tmutid or fractton of same and four cents log 
saoh addltlmial iNiiutd * 

Zone No iiiolndes a radial area of 300 miles beyond 
(ho ci'iiter area of No. 1, with a rate of seven cents for 
the first pound or fraotloa of same and live cents for 
each additional (lound or fractlcm thereof. 

Zone No. 4 iuclndes a radial area of 600 miles from 
the center area of Zone No. 1, with a. rate rt ai gur 
cents for tbe first pwind or ftuetton 4berwr aad six 
cents for each additional [muad or fraction Of aams. 

Zone No. 6 Includes a radial area at 1,600 mllea from ' 
the center area of Zone No. 1, with a rate of P<u e 
c'l'uiH II piaiiid or fraction thereof and seven ceau Cor 
each additional pound or fraction of the same. 

Zime No. 6 includes a radial erea of 1.406 miles from 
Ihei renter area of Zone No. 1. with a rate of tan UHtiB 
for a pound or fruCUou therert and nine cauta for aa^ 
uddltlotml iHiuud or fracUcUi of same. 

Zone No. 7 luclttdea h radial area of 1.800 mlhn flium 
the center area of Zona No. 1 with a rata oTalevea eeuts 
for the flrat pound or fraetton thereof flhd tea «aBta 
fw each additional pound or fraction of agma. 

Zone Not 8 lueludas hit torrttofy from tha eaitlrt 
ares of Zone NO. 1 beyhud' the 1,856 mUea of Mg. f 
and any portion Of tha Vittfod Btmtao, of CMim' ' 

bln, PhllipptiMi Hhitad Htatw ' 

at rate of twelve a pdond- or tnctltth of u 
a^^^ive cants tai .aadh^ additlojaal ,paiui4' 

An apfiro^rlhttvh ut aaveu hundred ah4 fifty thmiaiyd 
dollars was mgde th 4W(«r the dOst W aiNictat aa«^ 
fcent, naps, ataimiii, AraetatMak .rte^ .jmfi . 






hr 'iff, ' iMavriuida iht elibilmmmw 

' TiMie'lh provided also a raigj' 
fM)»oal''|i^ for delivery *» a 
’ anothsh or to the Miitral 
of alevm'|imwda,for a gtafila 
cents fhr; the' first pound of 
amt fori.aarti additional >haa^ 'hr SnudiBl fW 
The trtrd kind of paraela ^;4a iiiiraslNMM|ii''l8#'.|h 
terrttoiT Umlta, and is ggharid ^hpacrtkiM'W’Wtr' ' 
tvalrtit 'Mgdt Is four rtHMIi,; ' 

tor ouMe or ftaatloa .thefiaML 1M.'tr8t4 :* 

as Ora existint.piMals part , 

Thera is no donht of-tha oupessir knfi vithM(;.irt4lila ' 
nw liraceja Igglslhtton, iiUMl ^t will rartrtnlfi? «it 

vnee tfm of alt gsrauiikirtwraN : 

ecantiy. . ’ 

W 7S m ocealdah ■last 

KUkhtan^ vMt to Amertra. to eonwiMMli on 
tho hKtreaiettt for Itttenutttonallmn in a8(- 
euce. The sutoject la onop more brought tef pithHi; at(4a- 
tlou about tMa time by the meeting of no hnuf ^Hsh 
three Important international congiesass in thla fioiia- 
try within a paHod of three or font wseksk Of thiisa^ 
the first ill f^rooologteal ordei la . the sixth oougrtwa 
of tbe International Association tor TMtini iUlterldis. 
The pnrpose of this organlxatioo is well brought rtkt to 
the words of tto opening address by X>r. How«; 
fUBOtioii of the testing engineer Is to atand between tlw 
pabhcand tho mdnnfacturera who supply that public, to 
tert the fitness of those snpplles, lo measure noonratoly 
their degree of fltuesa and to redact utstparlngly the 
nu». He la a guardian of those vfho travel by laiid 
or sea and of those who live or work la hultdinits of 
Importam siso. He la the protector of the material 
intersgta of the public, tieeauae in tbe last auglyats 
all atructures and all materiaia of wblrt they era 
made are for the use and benellt of the pubUe, indi- 
vidually and collectively, end are paid lor dlrsetty or 
Indlrsctly hy that public. 

•To make thla work of the testing englnser Wore 
effective, to guard the Hves and the interests of tbe 
puWic, la the oliject of tbe sssoelatiou’s exlstcuce. U 
is an open court lit which the intbllc ells to ludgraert 
on the rsrluuK methods of tmting." 

An event which calls for oor very special attention 
is tbe aasembUng In Woehlngton and New Tork of the 
Eighth International UongresM of Applied Chemistry, 
hometblug of the scope covered hy this meotlag may 
be gathered from the fact that the advance copies of 
the papers to be read lit) no leas than twenty-fhor 
octave volumes. Some of the most significant of these 
win sppsac In the pages of our ZveruutxMT. Yet tbe 
moot Important funetloti of such a congress la not tbe 
pressutstioM of xwpera. but rather the oppowuetty it 
affords for the direct Interchange of Ideas bstwoon the 
meabora attending. 

And, thirdly, during the laat week of fleptembet there 
win In Waabingtou the Fifteenth InlMnuttional 
I'ongnsB on Hygteue and Demography. aay that 
tbe atihjscta treated are of vital importance la to use 
111 a literal araee an expresaion which has become weak- 
ened by Its over-frequent appUnatlou as a flgura of 
eioeeb. After all, though In the mind of tha tecdiWcal 
man tatdnstry and commerce naturally are uppermost, 
tbeee things are merely meaua to »u «nd--methoda of . 
miniatartng to oar w«lfare--aad It la true tor Oie 
oiiWanmity na tor tbe individual that health la qf grea^ 
or igwratanoo than wealth. 

^ mouth p# October aWo brings two i|tterM«tt»laI 
tobtinMfaes to wr omitlneBt. Th# Seventh lateraatlonat 
Dry inirming;4^tgress v^i he held at Lethbttoga, 
t^oM m to afith, 1«1«. lu coantetlon with 
he 'the int4niatiM#t Oengvera. of Fam 
wmf ■ .A ftotora ot the wfeOng WiU be 'an .k£touh 

iiwsi^ag. rtrtbtte 1^,. t$m pradtott^n^ , . ■' 
In^ iradra a ratuftio of inM'iirara;ith»h.' 

Mfiif .Attertirt'thrabghtnit Om woyiA 

at^opi^ rnmim 'V 






^ ' Ba«tricity 

I 'iiililiitf I l|•|l'T1|lii'^'l^ln1Hlni^l1t ‘firliiiiTtf ifflfhnur to , ‘ S' 'Tokwhoaitf iron Norway to FlnlaiHi.>>Tho Swmlfln 
^ ' : im tliinkiiig Of layiDK a telephone oalile ftom Marleholni 

oai^. lUMur Stookfaoltn to Abo aorom the ITinniiih Bay. The 
«« the Korwegtasi an very interested in this proposition as they 




to': lUw ooiDiileted oould also eoBununkiate with Finland by telephone. 


to wwtoc,- ■ remalaa to be iseen what the Russian authorities will say 

' ^Ii'! jiitartff>t ■•'irif';yilfTl^*T flt tn iil n it of the to this. The oostisestimated at one half million Finnish 

' astd pn^ieUing 376 miles from Los Ang^, a large hydro-eleotno plant 

is now being built. Current from this plant will bo 
:toiSwn(t Itlggo^^ l«t, 1912. oonduoted to Los Angeles at a voltago of lietween 160,000 




ig. — ^Ttobl made by Pnrf. 


oonduoted to Los Angeles at a voltago of lietween 160,000 
and 176,000. The gmduid inorease of voltage used on 
transmission lines in California is due to the low hygro* 


,'OwiMiU Univeni^ llww^t^ the goopio eonditions of the atmosphere. It is pmdtcteil 

WtiiMf twng atoam or about one that before bug voltages of aoo,000 and 2.00,000 may bo 

gtoioafrhtoto prestoto «« * vaouom of *ninloyad. 

rm«» Nlek.l^.tlng.-The automobile 
iSKilifhS^ bton^S£ industry says BUctricUv (London) is showing a tendency 

y ^ ooeonoeo m uie eoinnns ^ gapamde niolrel.plating by silver-plating for the 
TX ^ . j -t. . bright parts of nmtor vehieles Nickel-plating, notwith- 

standing its havdltees, has the disadvantage that when 
M)j9wf'!N«ptWM, bttiit tor the UnitedBtatea NaT^ under axposed to the weather it becomes coated with a film of 

emi^ haa bemi nyeoted on the ground ^ she oxide hard to remove. Silver has a whiter color, and is 

doto jwrt noBW up to the goveniment apooidoatioas. ble of a richer and finer polish. The surface does 

l>tolditol*«tt«kl,*Hh turbines which drive the propellees or corrode, and when tarnished is far mom 

thtohfhju of * mechanical epeed-reduot^ polished. The labor cost of plating silver is no 

gear. ttnderetand that the reduction g^r has than tor nickel, and as a vwy thin deposit is suffl- 

•hieww eMIent itoults during the try-out of the ma- oient the greater cost of the metal need not correspond- 
eh toto y; but that the failure to get good all-round re- increase the total cost. 


SMvar-plaltag vemu Nlekti-platlng.-— The automobile 
industry says EUetrieUjf (London) is showing a tendency 
to sapensde nickel-ptoting by silver-plating for the 
bright parts of nmtor vehieles Nickel-plating, notwith- 
standing its hardness, has the disadvantage that when 


h due to the type ot turbine employed. 


s an Aid to the Blind. — An instru- 


lOimi Open la Ifll— 'Replying to a oommunioation ment recently axhlfaited at the British Optical Conven- 
tootoihtf Secretary of the Board of Harbor Cdinmiasioncrs, tion enables the blind to use their ears to detect varia- 
libs Angbtos, OcL Ooethals states, that every effort is tions of light. There are a pair of high-resistance tele- 
being made to eompleto the eaoavation and the work phone reeeiven And a portable box containing a jiair of 
or) leeks of the Panama oanal by June dOth, 1913. selenium cells eleetrioally oonneoted to a battery and to 


e the level of Oatun at eighty-five * the t 


i Wheatstone bridge sys- 


toet sonw time in September, IBIS- If this be sooom- tem. A ekiofcwork interruptor gives an intemiittont 

ptodmd and the first boat be sueeessfully put through current which eauses a raaping sound in the reonivers, 

the oabal, announeement will be made that it is in louder in that receiver and selenium eell circuit which is 

eondltton to pass shipping. This, the C'Olonel says, will influenced by the stronger Ug^t. Thns a blind man 


aQow pf a year's tiy-out before the fomud opening. 
fii»4)Rdi Tarpalto><d«toase <3aas.— The return 


«M|UipP<*d with the device in which one selenium uull 
toms toward his right and the other toward his left can 


the siadneh gun as the prbieipal arm for secondary senm the dillrewnoe in light on the two sides, which may 

batteries is a noticeable feature of naval development give him valuable guidanoe in walking. 


in tbesp daya When the “Dreadnought" appeared, the 
seeoadary batteries were abandoned and dependence 
was ptaead upon threednoh and fourdneh guns tor 


The Edison Electric Honse. — Announeement was 
made in these-eolumns some time since that Thomas A. 
Editon was fitting up a house in IJewellyn Park, Now 


protection sgainst torpedo-boat attaek. Torpedo-boat Jersey, with an independent eleotrio lighting plant and 


destroyers) however, have increased so rapidly in aixe, 
that a laqver gtm is necessary to deal with them, and 
most of the navies have returned to the 6-ineh pieoe; 
none are uaiiig leas than the 64neh or the 4.7 ineh. 


a ecnaplete equipment of eiectrical apparatipi. The 
purpose of this house is to demonstrate the advantages 
of elsotrieity to the fanner who is so isolated, that ho 
eanaot obtain rieotrie power from a central station. 


An Aerial RaOway an Moat BIsne.— Aerial railways. This house is now practically complete and will be 


wM^ carry their paasengem in oank suspended on cables, 
are the latest departure In the eommeroialication at the 


Mon to the public. The ouirent is generated by 
11 gaaoUne engine which drives a dynamo and the 


jUps. one of these unlovriy but convenient devices i« latter in turn stores the ourront in a battery of storage 
soon to bs installed on Mont Blanc. Starting from eells. The partioular novelty of the system lies in tlie 


Chamonix, at an altitude of 3,000 feet, it will a 


simplified means of control. 


dm dlaoier dm Bosroaa at 7,800 feet, with two laterven- rendered almdutoly fool-proof and may be operated by 
ing statioas. It will have a grode of 60 to 60 degrees, inexperisneed hands. 


The line will finally bs extended to the Aiguille du Midi, 


s StstisBS In tbb Arctic Sea.— Russia 


at an altitude of ll,fi00 feet. The first section is to be for amae time evinced speoial interest in the Arotie 


completed in 1913 and the extension the following year. 


g out each summer ex|>editions to Nova 


Tbe road wtu be worked with three cables— the carrier, Embla and other parts of Northwestsrn Siberia, and 


the tmotor and a cable fnr.^hc brakes. Each carriage 
wRl acoomodate 34 perrons. 


taking up with maswed energy old plans of a ship eon- 
neotion betwasn Europe and the Estusry of Siberian 


Slriiways in Moroeee.—- The FVsneo-Qerman agree- rivers. Ruasano, the well-known Russian travdor (in 
meat of last aanunsr eoacerning Morooro included a thseomiiaared'KiiahkiiM. who at the time was a member 


pledfB on ths part of these conntriss to cenitruct a rail- 
way ftom Tangier to TVms. In general there are no engi- 


of RoaM Amundsen's expedition) will set out In tbe 
spring for Arotie waters, in order, among other things, to 


naa rieg dJAleulties in the way of railway eonstruotion in 1^ a navigable route to the rivers of Western Siberia. 

Moi^o and the eost if likelir to be small. At present la urdrr to improve and safeguard Biberian navigation, 

the only raUway in the country is a «mll narrow-gage Rumia coatsmplates the installation of radio-telegraphio 

miUtatj^ lilis now neariag oomj^on alpag the Atlaatlc rigtriona on toe northern coast of tbe Russian continent, 

oegst from Casa to Rabat. AH tranepolMion as writ as ta Nom Zfonbla and othor islands. 


betwasn the coast andi iha interior is by aaravso aUd is 
saii|Mmjh>diiB bad weathar. as then are no roads of any 
tort away ftomihs po«s, Whaeiad vriihdee a» prmr. 


iravso and is Ran AluMltlliMim Wires for Crils.— The oonductivily of 
roads of any , ahimihium hi about 60 per cent M that of annealed cop- 
dee aw praC-' jhw. 4aiHXrdih|Bfy< an -gitoninium oonduotor must ho 


Itoalto -ttolotown Otttsidn wC Tapgisr and Casa omuddaraWy larger In cross tectional area than a cop- 

a«d thii griacipal titoto IntontotoMt the caravan routes CdlMlriiltiiH; tf the two are to carry the same amount 
atotihlllWi^^ ' of ciurent. Moothdam wire is always coated with a 

- .thto"«Wn'Wha»h,IW«^asaaiasiitob^^^ This insulation 

pIMed; 'Ughs Kmto, th* purriy Sativw 'to’.san«ihi;atoi«d^'to some Buro|ieau manufacturers, 

■ .SfjjMiSwW • -»« »•»»' <Xf 


chra^'". 

MB«cisUy 




a coil wound with InSuhUed top- 
writing on this subject hi the 
that he has been unable to Cgiiinw 
depending upon the ahtmiblum 
By erorini in tl» omhmir# 
leresM this oxideu asms Eurw- 
urn eoH iito then Mutlt, TMe 
t,butltoliasilirodBeed surygto- 
^ 'iim whw throtWlt 
ag the eCfi by^ p a iirin g'aeiriimit 


Science 

Ciudad Porfirio Dias exists no longer. One result of 
the now regime in Mexico of interest to geographers is 
the ohange of the name of this Ixirder town (opposite 
Eagle Pass, Texas) back to its earlier name, Redras 
Negraa. 

Wireless In Slam.— A povorful radio! elegrapliie 
station is aliout to In- ereetpil at KJoiig Toi, near Bang- 
kok. It is expected to maintain eoinniuiiKialioii with 
Penang, Singapore, Haigon, Hung Kong, and Manila. 
The vessels of the Siatnew, navy ore also about to bo 
(K|uipped with wu'oli'ss. 

Prof. Parker and Mt. McKinley. — After an unsuoeess- 
ful attempt to reach the summit of Mt. McKinley, Prof. 
Herscholl Parker of Columbia University and Bolmoro 
H." Brown returned to (Seattle on August 2Kth. It was 
found imposHliile Pi reaoli a lieigiit great<«r tliaii 20,100 
feet in the face of a blinding b1i/,/ard and witli proMsions 
nearly exhausted. 

A New Telescope for Alleghany Observatory.— A 
.Kbiueh refruotor valued at gl.'Ht.noo was reoently dedi- 
oaterl at tJie Alleghany Obw'rvatory in the presence of a 
distinguished company of scienl.istH. It is said that the 
instrument was jiaid for by suliscriptiuiis eoll(>eted for 
the last ten years. Among those who officiated at the 
dedication were meniixTs of tiie Astronomical and Astro- 
physioal Society of Amenea. 

Coal Researches in Germany. — The new Kaiser Wil- 
helm soienee advanoemnut institution is taking measures 
to found an institution at Millheim for carrying on re- 
search tiixin coal and kindrt'd subjects, with ttie eo-oiiera- 
tion of the large industries of this n^gioti A large part 
of the expenses for the buildings will be borne by the 
mumnipality of Mulheim It is also stated, that among 
recent Geniian enterprises is the founding of an expen- 
mpnlal thcra)H'iilie establishment at Berlin. 

The Radiology Congress.— The sixth International 
Congress of Radiology and Kleelrology is to be held at 
Prague, from the 3rd to the Hfh of ()cu>l)er next, under 
the patronage of several Minislers. Prof Hteklasa, 
reoter of the Upper Tw'linloal Bolimd of Prague, will 
preside on this occasion An exposition of apparatus of 
various kinds will U- one of the foaturi’S, and tlie dele- 
gates will have an opiKirtiinity to visit the Radiological 
Institute of Vienna and the radium laboratories of 
Joacbimstbal. 

Oldest Museum In the World.— Dr. Otto KUnimcl, 
head of the East Asiatu- Department of the Berlin 
Museum of Ethnology, tells of the oldest musenm 
in the world, in the bulletin of tbe Soeifdd Franco* 
Japonaise. This museimi may be found 111 tJiii ci(> of 
Nara, the former eatiitai of Japan. Since its foundation, 
in 7.W. it went through all the changes of the .laiianese 
Empire witliout one single addition to its collection. 
Dr Otto Ktimniel isoiiool tlic few F.iiropeaiis who were 
Iiermitted to visit this museum H opens its doors 
but once a vear, on a day in spring, when a siieeial 
nunitntlt«s> insiH-ets the eollectiou, and a new list is 
made out. Tlie rnnsmini contains alxiut 3 (KX) arlieles, 
which are said to be the most bfiautiful spwumeiis of 
decorative work, which have over been produced liy 
human band, sueli as laei(uer ware, decorative furm- 
turo, enamel ware, yumbnc like fabric, eto The origin 
of the majority of the arlieles is uncertain; some camo 
from China and others from C'on'a, but most of them 
appear to lie of a mon' c.\oiic origin. All, however, came 
of a time prior to tlie year 7.')(i 

The Work of a French Hospital Ship. — A reeeui con- 
sular report descrils's l.lie remarkatile work of the 
Frenwh hospital ship "Saint Franyms d'Ansise." one of 
two Vessels maintiiiiusl by the Societe des Ceuvres do 
Mer to minister to llie wants of flsliermen of the North 
Atlantic The vesw'l in (|iieslion cruises on the New- 
foundland Banks, while her sister ship plies the Iceland 
fishing grounds and the North Sea. Tlie hospital ship 
loaves Fninoe each spring and follows the FVeueJi fisher- 
men to the Banks It earriivs a on>w of 27 men, including 
a chaplain and a doctor, and has beds for 3(i patients, 
besides aoeonimodalious for shipwreokcHl sailors and 
patients suffering with minor ailments. During tho 
aitnlnier it speaks ea«'h fisliing vessel on the Banks, 
xriihout regard to nationality, to ascertain whether its 
sorviees are needisl. Biek or injured flshernieii are 
given treatment, and when the cases are sufficiently 
Wrioua are kept on Imard. Prom tune to time the ship 
ipxila ihto 8t. Pierre to Irausfer jiatients Ui the Freiieli 
iNMpital at that plaee During the year 1911 (he ship 
gtoMoed 12,'J(H) marine miles, spoke 1,143 vessels, ad- 
.ialtted 70 patients to the hospital, and gave trv'atment 
sea in 42t) other cases; besides picking up 14 ship- 
Wto ri iri d sailors. The vessel also acts as n fins ting 
^OMoIHM, under the authority of the French goverii- 
' distributing and collecting mail on the fisliiiig 

llltoMttds. No charge i« made for medical treatment or 
to* Msdioinea. Besides its two ships the sticiety main- 
totox two sailor's homes, one at St Pierre and one at 
itostnirtsfiiird. Iceland. It has a small subsidy from the 
V^mwli govmunent, but is mainly dependent upon 
iMvato subseriptions from year to year. 


Grenadiers of the Air 

Exploits in Bomb-drot^nng from Flying Machtilies 

Uy Major H*. Bannerman-Fhillips 


'T'HE flnit thing wp havn to ooiutder in 

' connection with the use of ft fl.vmg 
ijm< innc or <iirigil»lo halUwn for dropping 
projwtilosis- Why we should use tho ma- 
chine for dropping them at all, inasmuch 
a gun will semi them with far more 
force and effect, and certainly with greater 
accuracy of aim. 

The answer is that under oertaui eir- 
riimstances wo cannot produce the de- 
structive or domoraliKing effwl we re- 
quire by the aid of artillery, becauisi wo 
can neither see the objeotive of our attack 
nor calculate by nmp or otherwise its 
probable position with pnu'tiool certainty; 
or lieoause, althougii located by our 
air-scouts, it is at such a dislanoo from 
our batteries tiiat a shell will not reach 
it» ow-beoause our aerial destroyers must 
first locate the objects of attack, and 
haring done so, must ant on their own 
acoount with dropiied projectiles. Thoy 
would require to take such action when 
(A) the objective is out of reach of the 
artillery, (B) the moral effect of the 
attack (a stampede of cavalry or transport 
horses in their lines, for instanoe) can be 
acluevod with a small expenditure of 
hand grenades, ((1) the purpose of the 
attack is to effect the hasty demolition 
of buildings bridges, or stores, by o.\- 
plosion nr fire, but these latter are so 
situated, or so well guarded, as to bo in- 
aoeesslble to men landing from a fiying- 
machine, and using explosives or other 
moendiary means at the ground surface, 
or (D) when tlie objisit of atta<*k, sa% s 
column of troops caught on the march 
along a causeway or bridge, would get 
away into safety unless the aerial dt^- 
stroyer acted at once, instead of returning 
or sending word to the artillery. 

There are roughly speaking four olosses 
of taiget^ or objectives against whioh the 
dropped projectiles might lie used with 
advantage, other things being equal, and 
four separate types of bomb would lie 
required for use acconhngly : 

1. Heavy explosive bombs. 

2. Small bombs or hand grenades. 

.1. Incendiary projectiles. 

4 Aerial projectiles. 

It will be convenient, to begin with, if 
we take each typo separately. 

Heavy Explosive Bombs. 

These would he used against such 
targets as dock yards, ships, railway 
junctions and termini, turntables, and 
rolling stock, bridges, jiostal, telegraph 
and wireless stations, banks, exchanges, 
telephone and sliiff otIlwN. War Dejiart- 
ment and Admiralty buildings, range- 
finding bases of forts, and other nerve- 
centers generally. The demolition of 
these would lend to disorganize traffic 
(military and eommereial) interrupt oom- 
munieation of orders and information, and 
thus paralyze the fighting forces of a 
nation, and bring pressure to bear on the 
(ivil authorities by cutting off supplies 
and starving the population. 

For such piirposi's as those the pro- 
jectiles must strike the exact spot. Of 
the actual rosull of a charge of high ex- 
plosive when nieri'ly tlropiml — not fired 
from a gun— and exploded on impact, we 
do not know much as vet, exlfcept tliat the 
»>ffeot, though gnat, is probably very 
local 

Hand Grenades or Small Bombs. 

The eeoond purpose to which dropped 
iHiinbs would be put would l>e the attack 
of troops assonibled in masses prejiaratorj' 
to nxtonidon nr advance in small columns 
for attack; reserves kept in readiness for 
action under the shelter of high ground, 
wlmse position would bti difficult to locate 
without overhead scouting, and agdinst 
whom distant artillery ftre could not 
therefore be used with oerlgility of effect; 
IrooiiK marching in columns of route along 


A orefutdiir iros orioinM^ « hMUt detailed md eqtUpped for ikfpw-i 
i>ti7 hand prmariee. Me ha* lOMfi been ohealete. Only Me name remdine 
to recall Me Mtr hUtorlo funeiian. tt may he that the flyimy maOhtm ihtU 
rehalAlitate him. UlUtary men heive been oomlucMng eapertmenti to OMer- 
taiii fuel nhat ie the deetrnetlw) effect of eeyloHve* dropped from a height 
Iw a flying mac-htHe. In the eampoiyn bomb* have been dropped ander 
actual war couditione, In France,- MtoKeUn offered a priee for bomb-drop- 
itty adhievomeuta, tekioh wot aeon by Lieutenant Bttey B. ticott, an 
American. The follouAng ortMe, aeritten by a Britteh officer who U a 
rei-ognited authority on the miUtary ones of aireMpi and ooroplaneB, thawa 
how much and how Uttle may be eapeoted of the nuw-faeMoaaed grena- 
dier of the air in the preemt atate of our knowledge.— TStanan. 






The type of aerial bomb imed by Ueat. Kiln E. Seott. 


defllDB and IwQor mwids out of at 
the enemy, but visible to the girta^fe jbon 
idmv’e and unable to ext«i4 .ttin^ 
either flank, thus fOEttioV b hel);^,tM|M 
to oTBriMod first ,tmi»port nod auaninl- 
tlon columns on the mnrriit ooovoye igC 
provisions eoming up from the bsin at 
supply in the endmy’s eouatry to the 
troops fighting at the front, tbesn ooa* 
voys bring too oft to be senritod V 
artillery and too well guarded In Ufont 
and flanks to be open to Attook by WOUtitigl 
troops moving oh terra jirma; Ws»* 
Bum. and eampB at all arms, the m»mat 
harasMaeat of whioh by bontbs at »i^ 
woidd stampede the bones, disturb tho 
wril-eoraed rest of tired soldfan, Wear 
thmn out, demoralise them, and destroy 
their nerve. 

For these purposes hand gtensdos or 
amsil bombs would be suffirient, the aim 
need not bo very preoise, and a fairly 
large number oould be oorried by one 
flying moohine. 

So far the experience of the Italians in 
Triprii tends to show that the moral and 
material effeet on troops of bomlMlroppmg 
from aeroplanes by day is v<»y smoIL It 
hsa even been said that In some oases the 
bombs did not explode, and that tixiy 
were pioked up and used against the 
Italians themsrives later on. Theiattar, 
however, have not given up the idea, but 
have been carrying on further tests of tbe 
effect of dropped projootiles from dirigibles 
in Italy and ^ coast. Other evidence 
as to the uses of tho small bomb or hand 
grenade, os thrown from on aeroplane, is 
scanty and indecisive. 

Incendiary ProJectUee. 

These would be long, hollow, metal 
uylinders, with solid sharp-pointed steel 
hoods, (und with a percussion fuse and a 
bursting charge in the bead, behind the 
steel point, the remainder of the eylinder 
filled with on inqendiory substance or 
possibly inflammable liquid, whioh would 
burn fiercely on being rrieaned by the 
charge. They would he so weighted and 
so furnished with flanges, onswming to 
tlui feathers of on arrow, os to insure their 
falling head-on, without turning over in 
the air during descent, thu object being 
to penetrate the roof or outer covering of 
a building, gasometer, oil-tank, or magw* 
xine, burst tbe oborge inside and start a 
oimflagration, or to oorer a pile of stores 
or supplies with burning liquid. Theim 
would have to be ooouratriy dropped or 
they would foil to aohleve their purpose. 

Aerial PrajMtilea. 

The fourth class of target would be on 
enemy’s oiroraft. aeroplane or dirigible, 
traveling in oil probability very rapidly 
in tnid-air, and ohuigint its sdtltude and 
direotion from time to time in order to 



baifie the attoeker, who to drop bla pro- 
jeotile muat rise above the object aimed 
ot^ There ore, of eourae, projectiles whieh 
eon be mode to overoome the form of 
gmtity and travel horixontolly toehard 
tba target by their own powers, subh as 
Mb “aerial torpedo” invented by the 
Bwediah offloer, O0|. Unge, but for the 
pnaent we ore not derifag with a^ pther 
ihan dropped projmtilea. To dahuge or 
daOMny a hostile elranaft by tiito weana 
. tha airman ootdd use an exptorive biamb 
OOgtafahtg either «n jiieeiK^ ttoMal 
«r ftitid. with time and pemmarioa ,f(iaa, so 
ita hmri; after a given numbm of saiMridt, 
al onotrikhigth* t^t. ThOpamqflto 
would have tOilja very sstiritivti, owl 
, iliVentioii hi Otis oaae would bp tq 
-dMoaga by shook dC wcpiprimi aiidi<ftib 
.. ;'.4he. oom cf a* ngriiidamy or by teMin ’ ' 

'i ' ' ‘ 'Abo. ' ' < 


Lieut. KUey £. Seott’a honbrirepilMg dririn 
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JlM:M«l«> tor IMWiM. 

t»tail, ^ad 

'WMiw aaoam m Mfontapn, or 
tbq^ tiw wvdb«p« X a iMtm aai 
IXr. Pitrtoii. «a Biigiith 
am^ im patmtod a bomb for ««bd 
jMriNMH, vbi^ i« InMnded to oonobbie 
tho atMiibateo at tbt oxpkMlTo imjwtQo 
Xlil «ba rippiac twcinc iblHOo. It 
k k jbihdilm or •tttiwa4im fona, Xth 
MattOjr iwiiited boaid, taisait dtameter X 
diO fotw^d, add t^p«^ away to a 
Amdar tail wbiob la flttad wildi hdioal 
IMM to impart a rotary movomaat, 
wben dropped head down. The tips of 
ihe Madw terminate in hooks or outthis- 
edges tat tearing the tabrioe of a balloon, 
dirigible or aeroiriaae. 'I%e bomb may be 
dropped or projeoted from a tube mounted 
on fitobala, fitted with guides or 
gages to iadieate and influenoe the aogde 
of deseent. A flat Tana, like that of a 
weathsr-oook, may further be atteohad to 
the tall of the projeotilo by means of a 
swtrel'joint, so that the bomb may rotate 
without rotating the vane which is normally 
in the same plaoe as the longitudinal axia 
of the bomb, that ia to my, when the bomb 
is allowed to fall vertioaily the vane is 
Tortioal and under ordinary oirounutaaces, 
dees not aileot the direotion of its flight to 
earth. On the other hand, this vane, at a 
predetermined time, by the aotion of a 
spring released by olook-work, or a time**' 
fuse, which burns a retaining oord, may 
be oaueed to assume a porition at an angle 
with the long ams of the projeotUe, and 
oeting os a rudder wUl deflect it from its 
initial direction more or lew horiaoptally. 

The wells uf the bomb are perforated 
and into the boles are ineerted peculiarly 
stuwed bullete, which release two or more 
knife edges, when they are projected from 
the bomb either by one or more successive 
explosions internally or by centrifugal 
force. The bullets are ossamed to fly out 
in aU direotioiu and, acting like shrapnel, 
materially inereaee the destructive area 
of the bomb. Purtber, an explesive may 
be used to burst the whole bomb and 
break it up into a number of ripping«nd- 
teerbig fragments of metal at any pre- 
determined time. 

Having deeoribed the classification of 
objectives, which we are likely to attack 
by bomb-dropping or missiles from air- 
eraft, it is as wril to state that in all these 
eases it is understood that before com- 
mencing operationB the attacker must be 
sure that his projectiles, if they miss the 
target, at least will not be dugerous to 
his own aide. The summary of reasons for 
uang the dropped projectile in preference to 
artillery, shows that usually these opera- 
tions would take place over the heads of the 
enemy's troops or in an enemy’s country, 
but in combats in mid-air between aircraft 
of any kind the rapidly changing positions 
of the latter might cosily bring them both 
into the region imme^tely above our 
own troops or entrenchments, and we 
must be prepared to cease firo until the 
scene of conflict changM to a more suitable 
air-space. 

So far, we have dealt with the dipping 
of projectiles in connection with the ob- 
jects to be attained by the process and the 
kind of bomb or missile to be thrown. 

HIttlag the Torgri. 

We must aam consider the means of 
■eeuring aoouiaoy in hitting the mark 
aimed at, and this is by ho means so simple 
a matter as it would seem at first sight, or 
a« it has frequently' btsX npre^nted in 
s en set ton al Hterotun. .< 

Vint X oU, fp h*ve to bear in mind, 
that hpUfaver. mtd-hww reoki|iMe X 
their am^ Sma the aaotfuata X aa 
aerial u m e httm may ht 1» ^ intureate X 
tbeh? mm; oountry aad ihtk own lomes, 
tlmr «ro hhrdiy Ithety to approatA^ Ihe 
aanmy by dayMiriit maobeervad, and ap 
aarifliiiaM is X lii#--qp to ^ praeent 

H^ jiigbt. Xt lril«w» tbatiftlwyM« to 
their 'obimt -.Nm* IXng tham- 
''IXm' 4liitilnKM hr 'fin tnm fae- 

, btiVte mari, 'haep iat euoh, a hriidit ae ^ 
iliXX ■ Snm'l'iha ‘bmt ahahae X , im- 



The barnb-dropmag apparXus emptoyX by Lieut. Bous 
qnet, who won eeeond place in the Michelin eonteat. 



Lieut. BouaqnX seatX in his aeroplane in which he 
competed in the Mkheiin bomb-dropping contest. 



UrieU'Mdillnliir nady to start ana bomh-dropping 
Hill. IW hwabs aro eentahisd in n Irongb. 


wliile still able to see clearly what they 
themselvea are aiming at. If the enemy 
also liave ain-raft, thoy have to keep a 
look out for these also, and though the 
eneniv's gunners may possilily not fire 
for fear of injuring their own airmen, or 
their own troops below, by the spent 
sliells and shrapnel, the would-be bomb- 
droppers cannot n-ckon on this, and must 
be prepared to become a target themselves 
at' any nionient, a friendly cloud being 
their only fKissible cover. 

Now It has been proved by actual ex- 
penence, that buHots from the enemy’s 
nfles struck the aeroplanes of the Italian 
aviator in Tripoli at a height of l.SOO feet, 
and .'1,000 feet as been suggested os a 
altitude, which it would be advisable for 
an airnian to remain at, in premuioe of the 
onemy, in order to be reasotiabI\ immune 
from damage. This is not to say that he 
could not bo reached by slirapnel or other 
projectiles, since there ore guns winch can 
throw then shell lO.tXJO feet and more, but 
taking into coiisideratioii the height of 
.'l.tKK) feet eoinbitied iiitli the pace, say 35 
to (K) iiiib's ]>(T hour, of an aeroplane, and 
Its coustanl cliangcs ol altitude, it would 
bo an exceedingly einieull mark to hit, 
and rapidly to judge distance on, in order 
to oalenlate for, and adjust Iho fuse, to 
burst the shell at the right place. 

We must realize accordingly, l.hat the 
txmib dropped from an aeroplane or 
dirigible has presumably to travel some 
3,fKH) feet, say 1,000 yards, before reaching 
I be obj(>et aimed at; that the aircraft is 
going at a considerable speed, iind that 
the projtsHile eouHoi|uently does not drop 
vertically on to the target, but desenbes 
a cur\e. the shape of which depends on 
the speed of the machine at the moment 
the bomb leaves it; that the projectile 
niiist therefore be released some time before 
I lie machine is verticall,v above the target, 
and that boniii-dropping, instead of being 
a simple matter, requires skill anti con- 
siderable practice. 

Besides this, somi> speiual form of 
sighting and dropping apparatus is ad- 
visabli', and the bonili-thrower must give 
hiH whole attention to his work If he is 
to achieve aecurivey and economize am- 
inunilioii lie eannot act as jiilot in addition. 
Even HO lie will iliid llial, except in such 
cost's as sIrt'VMiig band grenades broad- 
cast over a fairly large area, such as a 
eamp. It IS exceedingly diibciilty to hit 
the objective and gel satisfaettiry results. 
Ko thoroughly is this diHiculty realized by 
those ■who have gone into tlie matter by 
the light of the little actual exfienenoe 
Hvailabli', that it is considered, that in 
order to do any st'nous damage at the 
ground level from a reasonable height, 
there must be a number of flying ma- 
chines in lu'tion and a plentiful supply of 
boinhs. 

The Difficulty of Aiming. 

Viewed from this stand point the typical 
‘aenal destroyer” of fiction, setting out 
alone, but balefully effloiont, to wreck 
shijis ami forts, strew death broadcast 
among troops, and decimate the jiopula- 
tion of a hostile townsliiji, and then 
bnnging the recalcitrant enemy to ins 
knees by the threat of continued destruc- 
tion on the same lines, fades into the limbo 
of the extravagant and the imjwssible, 
but very serious possibilities still remain 
to be reckoned with, and it is wortli our 
while to go into the question of sighting 
fur the drop of a bomb and the means of 
release at the right moment. 

The ideal method of attack would be to 
approaeli the vicinity of the target at 
high spei’d and slow down when within 
range, tlieii hover immeiliately over it, 
siglit the objtKit through a telescope, drop 
one or anv required number of projtsitiles 
through a special tube in connection with 
the sighting apparatus — and return to 
safety ae quickly as possible. Such a plan 
as this might b«i fuasiblo at night, in calm 
weather, with a dirigible, which can stop 
its engines and float noiselessly. 

Ft is oven remotely (xissible that it may 
be achieved with a heavier-than-air ma- 
chine at some future time; for if we may 
{Continurd vn page tt9.) 


The Flying Boat and Its Possibilities 

How Safe Flying Over Water Has Been Attained and What It Means 

By Carl Dienstbach 


MIC liitcKt fljlni; miicliliio 1 h nn ncropliiiip thot flaatM 
imd uniH on wulor. mul tUiit. at tUo wJll of tl»c 
jillid, riMOH Into tlu‘ ulr iiud ooinoa down to water 
iipiln. Tills tnvonllon Iiiim o|)eiu>d new iiusNiliilllleH In 
flilnif boonnsc llio liyilro-iieroplnut* eun Ktop and end 
Us fllKlil w'herever u motorboat can la* oiierated, and 
bwiiuso tl can be used os matl.v and un exteiialvely aa 
11 niotorbout An iieroplaiie derives no support from 
tile air iinlees It Is ({ulekly driven ahead. It must 
H'WHjs start and land dead aitalnsl the wind, and It 
needs, therefore, a clear level Held of sulllcleut extent 
to bealn or end Its tllRlit. Morisiver, It can atari and 
land only on n specially selected flyliiK held. The great 
skill reiinlred In keep the aeroplane continuously In the 
iilr makes iiroloncisl fl.v lug iiosslble only for very ex- 
perienced pilots Kven then u laiidlng can be safely 
iiiiiile oiih on a hviiig llelil. IMIota who tly at great 
iiltltiides across coiinlry nlwajs feel worried Icat 
motor trouble sbonid eoiiiiiel a landing. FIveii when 
gliding down from a height a suitable clear level held 
cannot iilwajs Is reached Wliaf apiiears as an Invit- 
ing meadow from a diHtiinco may prove to be a swamp. 
Against Ills will the in latoi may bo oomiielled In alight 
pi great risk. In great cniss-country aeroplane rad's 
'iiiaclilnes are often lirokeii and iMisscngers Injured 
when they arc thus forced to come down cm unsuitable! 
ground The hydro-aoi'ophuie Hint can alight on the 
water can come down everywhere and at any moment 
with ia‘rf<*cf safet.v 

Early Attempts at Flyingr Over Water. 

There are. In fact, so many iidvniitnges to bo derived 
b,\ Niartiiig anU landing on water, tliut one wonders 
why the aeroplane was not orlgtiially a hydro-aero- 
plane The first exiierlmcmtcrs did Indeisl destgii their 
machine to slnrl and alight on the water Ck-tave 
(.Umuute, who was the (irst etiglnwr that had a clour 
conception of the dltticiiltfes of flying, urged all ex- 
jierlmenlers to try their appuralus over water, Ivocause 
"The worst that could happen to them there would be a 
ducking " ITof, Lnuglv'y followed tlie same theory. 
Mr. Mauley, who was on I-aiigley's maclilii<> when twice 
It fell Into tbe water, after being broken by the me- 
chanical launoliliig iiptianitUH, undonbtcHlIy owes his 
life to Laiiglev's foreslglil. Maxim ran tils purely 
experimental muchliie, with which be did not nttcmpi 
any free flying, on ii railroad track. Hargrave, Kress 
and Hl^rlot made their early free tllgfats with motor- 
driven uoroplanes provided with floats and started from 
water The only exceptions were Lllieiitlnil and Her- 
ring, neither of whom biitll aero|iliiiies In the modern 
sense, but rather wings which were so light that the 


aviator could carry them on hla Ivody. Archdeacon In 
Ihirls ulao loonnted ht« aeroplane on floats and otarted 
It from tbe water, but his was only a Blidtug machine 
without motor or propeller, flown like a kite by towing 
it with a fast racing motorboat. Apart from all other 
considerations, the most elementary engineering prin- 
ciples would lead an experimenter to dealgn an aero- 
IiUiiie as a hydro-aeroplane. A machine which has to 
move ahead before It can be suiiported In the air Is, 
alKive nil thlnga, n vehicle with horlxontal sails. 

It was. In fact, a very definite necessity which Anally 
caused Hargrave. Kress and Bldrlot to abandon the 
flouting planes and to give us the swift aeroplane 
starting from a monorail with tbe aid of a catapult and 
landing on skids on soft ground. Tbe necessity was 
most clearly illustrated when Olen U. Curtiss, the in- 
ventor of the first successful hydro-aeroplane, made 
ills first exiieriments with an aeroplane mounted on 
water floats Curtiss had every inducement to experi- 
ment with hydro-aeroplanes, and it Is no doubt due to 
these that the world owes the Invention of bis useful 
type The flying grounds at Hammondsport, where the 
tbirtlss aeroplanes are built and tested, are small, 
but Iluinuiotidsimrt Is situated on the shores of 
1-ttke Keuku, which would have offered an Ideal 
flying Held if It had been imsslble to start the machine 
fium Its surface. Couseiiueutly, In the fall of 1908, 
“Juno Bug,” the first publicly demonstrated snccesaful 
American aeroplane, was taken from Its wheeled 
chuHsls and mounted on two canoe-llke floats that re- 
sembled HU ordinary catamaran. Although this was a 
tniicbine that had flown well over land and that was 
fur tietter eiiuiptied to get Into the air than either tbe 
Hargrave, the Kress or tbe Blflrlot machine, it could 
be made to run quite fast on the water, but never fast 
etiinigli to rise Into the air. The reason Is not far to 
seek A Biased that may be very fast for a water craft 
may be too low* to start nn aeroplane and supiiort It 
In the air. 

How a Flying Root Should b« Built. 

It Is very easy to design a hydro-aeroplane on 
wrong principles. There are two ascending acalea of 
effort that may be made to meet— then the hydro-aero- 
plane Is successful — or which may not happen to meet 
each other — ^aud then It Is a failure, however well it 
may fly from the ground. The first scale la the con- 
stantly Increasing head resistance of the floats In the 
water, which increases very rapidly with speed, and 
the second scale Is the constantly Increasing support of 
the planes in the air which also Increases with tbe 
M)s*ed, hill very much more slowly than the water 


reslataoce. This la due to Ihe Met that what Is Mat 
In the water may be alow In the air, and tbflt water 
reatstonce and air suitpett both lueroaOe With ttw 
square of the speed. It la evident that the motpr oUty 
exert its utmost power to drive a machine through the 
water with a apeed that seems very Mat, but that falls 
a trifle short of sufficiently supporting planes whose lift- 
ing power Increases with the nnall squares 4, 9^ 16, 36, 
86, while the water resistance luoreases with the large 
squares such as 04, 81, 100, In spite of the Met that 
any appreciable lift would take the float partly out 
of the water and decrease the water resistance in turn. 
The result la that even a alight reductlou of the reslat- 
auoe in water would enable a hydro-aeroplane to fly, 
which at a speed only a little lower, baa prac- 
tically no lift whatever. Obviously either a more 
twwerfal motor must be emplo]i«d or the water resist- 
ance of the floats must be reduced. The four-cyliudw 
motor that drove the first Ourtlas aeroplane overland 
probably could not lift the preaent Ourtlas hydro>aero- 
plane out of tbe water. 

But the real solution of the problem — the real Inven- 
tion— lay In the design of tbe floats. This problem 
had already been partly solved In the hull of the fast 
racing motor-boato. Naturally, they were taken as 
modela A new principle was Introduced, and that was 
tbe principle of the hydroplane, or gliding boat 

The Hydreplaae Principle Offers • Solation. 

The floats themselves had to be made to exert a lift- 
ing effort; the speed was Increased to raise the floats 
out of the water by their own action. Tlius the wings 
were enabled to exert their own llfUng effect In 
short the hydroplane filled the gap between tbe two 
scales of effort, mentioned. The moment Curtiss had 
Brnnd the proper shape for his flat-bottomed, rectangu- 
lur-outllned float the flrat pnictloal hydro-aeroplane 
rose from the water. 

Curtiss, Indeed, was not the first one to make a 
hydro-aeroplane rise at all. Fabre In France bad 
anticipated him In that, but Curtiss gave us tbe flrot 
comporatlvely perfect machine. With the practical 
sense he has repeatedly shown, he recognised that one 
float has less water resistance for the same flouting 
power than two floats, and that one float also makes 
tbe lateral balance of the floating machine more Inde- 
pendent from the disturbance of the water level by 
waves than catumarau floats. He preventa his machine 
from capsislng by small auxiliary floats beneath the 
wings. He also has so shaped the floaU that If by 
any reason <ir mistake of the pilot the mschine should 
ever come down at a steep angle, the upper surface of 



U. C. Loening's monoplane boat. This is the first monoplane boat con- 
structed in this country. It was tested on Juiy 2Sth in a voyage of 52 milea, 
during which occasional short flights were mode. 



The Curtisa boat is driven by an 80 horse-power motor. It la 26 feet long. 
S feet wide, nnd has • depth of hull nbont euunl to the width. The planes 
nre feet deep nnd 80 Met wide. 
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';;m>(>*t win »«>t itrtk« fli* watw nod tbw overturn 
It would 

$x Its grwtt M»mi, 

Vbisrs ws «e pesssat t«ry nanr tjpss ot hydro- 

pIsiMif nsuirty every type <tf anel^iut w*s tran#fonn«d 
mtp « hydro-wnvqfilatie simi4r Iv bmuhUiik u cato- 
nama-tlks on two liydroplitna Hosts that took the 
plaiee of the drdlo&ry wheiHed runnlnK gear. But 
sU these maehltm e:Q»erlenOe trouble if the 
water Is rough, 1m single Host type, on the other 
hand, leaps from wave to wave and staru at a light 
swelt even in troubled water. Attempts are being 
made to make the bydro-aeroptane attll more like a 
legitimate water craft by traoeformlog It into a boat 
with wings. If that la done without Impairing its flying 
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IT he editori me not reepomrible for etcUementii made 
in tht correspondence eolump. Anonymoue eommunicu- 
/ioMS cannot be eoneidered, but the names of eorreepondeule 
will be withheld when $o deetred | 


Nitrocelluloee and Wood 

To the Editor of the SriENTiinc Amkhican' 

Under date of Auguat 17th, 1912, you publishod an 
article that contained (he Htatoment that nitro<<elluloee 
solutiona used as a varnish did not adhere well to wiM)d 
1 have had ten years’ experience in the use of matenalM 
used as varnish, and 1 know of nothing in this line that 
will adhere better. 


hand, he might lie in possossion of some facts, whioh 
would show that the invention covered in the claims 
suggested and allowed to the subsequent applicant were 
not iiatentable, and m this way, the outioii might not 
only result in preventing an injury to a patentee, but, 
might also be of service to tho public in preventing the 
issue of a patent for claims which were not, in fact, 
patentable. 

Possibly some hotter remedy can ho suggested. I do 
not feel capable of suggesting the full remedy, but only 
•fall attention to something thnt seoms to demand 
remedial action. An I NTOnesTEii Rradbk. 

Iln tho ease referred to, it appears that each inventor 
get what he claimed. Presumably eaeh claimed what 
he invented, and so got all that he deserved — Bditoh.) 


quglitlwi. It will certainly be for the better. 

Even the beat fliers have reoently met with so many 
ocetdeuta while flylog ovenand at great altltudea that 
ordinary men are afraid to take ohances. Besides, there 
was always the necessity of atarttng from a distant 
flying Held. As explained In the begtiuilng, the hydro- 
aeroplane is not restricted to any flying fleld. Its ahed 
may be erected on the grounds of any yacht club or 
preferably on a float anchored in the river. The shed 
may be floorleaa and the machine float like a boat on 
the water inside, sheltered from the wind. With Its 
great speed end perfect obedience to rudders In the 
water, the hydro>aero|)lane may run a long distance to 
a fgHit where the water Is clear of traffic. It is not too 
big tor a river ; whereas the regular aeroplane Is much 
too big for an ordinary road. It may run wherever a 
yacht runa, and withal the pilot has the pleasure of 
flying and of moving at high speed. 

High Flying Not Essential. 

Most important of all, the bydro-acropluue, unlike 
the land machine, neial not fly very high. It is only 
necessary to remember iiow even land birds skim the 
water. Flying Is so much easier over water than over 
land because the cuiidUiotis of the air over water are 
sc totally different. Over water there Is no dust, no 
obstacles to break up the air currents, no de- 
scending currents or air boles, and no ascending 
currents. The whole surface of the water is uniform 
in temperature. It does not heat the air and send It up 
In an Invisible, dangerous whirlpool. In short. It may 
be said that near the water's surface the air is nearly 
as iiorfect for flying ns over the laud at great altitudes. 

The whole surface of the water Is one immense flying 
field, 80 that the bydro-aeroidaBe's pilot may come 
down and continue at a fast clip on the water and go up 
again whenever he pleases. Hence, even more or less In- 
experienced fliers, who have only learned to Jump a few 
feet from the ground, may still take long excursions 
In a hydro-aeroplane. Too much, however, must not lie 
expected from present hydro-aeroplanes. Obriously the 
floats of a hydroaeroplane must be more like coasters 
than even the skids of an aeroplane. Skids are used 
only for a short run, but floats are required for long 
excursions. 

Everybody knows that there is much wind 
over water. The planes must be iHilnted differently 
into the wind while running on the water than the 
floats are jsiluted in tho water. This is something tor 


Almut twenty years ago Mr. (luldsmith of the Ameri- 
can Lead Pencil Company patented the idea of using 
nitrooellulose solution for finishing pencils. Tho idea 
was of great value, and Mr. Goldsmith successfully 
defended his patent, which is now expired 

Many hundreda of barrels of nitrocellulose solutions 
ore annually manufactured and aold for use on w<Mid by 
tho concern which I ropreaent. 1 am not seeking any 
freo advertising, and my statoments ore merely m the 
interoata of accurate information. There are many 
uaera of nitrooellaloae solutions who well know that the 
statement that it will not adhere well to wood is m- 
oceurate. Frank P. Davis 

New York rity. 

Futility of Dredfinsr the Miasiggippi River 

Editor of tho SciKMTirio American ■ 

In your issue July 13th. p. 23, reference is made to 
the proapective use of the Panama canal plant ujion the 
levee aystiun of the Mississippi River “This would at 
once serve Ui« i double purpose <A increasing tho fiood 
capacity of the riew,” etc. 

Presuming that the fiood capacity increase moans the 
deepening of the river-bed and not the elevating of the 
height of the crown of the levees, 1 would state that in 
St. Paitl, several years ago, a sand embankment was 
mode from aand dtv'dged from the river-bed of the Mis- 
riaaippi. How many hundreds of thousands of cubic 
yards were removed from the river-bed and piled upon 
the banks I do not know; but if I am oorrootly informed, 
the river bottom where the dredge sucked out tho sand, 
like the muchly cursed Raven in Ingoldsby, “was not 
one penny the worse." as far os increasing its depth was 
oonoemed, and yet enough sand certainly was taken out 
to float the Mauretania in the displacemontr and some 
other ships in addition. 

Prof, ^abot esrimated that each year 400,000,000 
tool of Burface abrasion, call it nit, finds its way into 
the river, whioh, as it drifts along, helps to fill up a pot 
hole or two here and there. 

Mark Twain, who knew the river quite well, and os a 
pilot had need to, remarked that dredging the Mississippi 
and keeping it dredged would be aeoomplished coeval 
with the time when Hodea froze over. An indefinite 
proposition os to the fixedness of tune and eloquently 
expressive of a negative result. 

Point Loma, Cal. Charlks Crist \i>oro 


Some Obgtacles in the Way of Converting: the 
Sahara Deeert into a Sea 

To the Editor of tlie Scikntikk' Ameiucan, 

Tile idea of flooding 2r)0,(Kk) square miles of Sahara 
through a canal from the Mediterranean has some mler- 
Hsting features. You say that this area has (i,9fi9,fi(X).- 
()00,(KK) square foot. There are 525,(i()() minutes in a 
year To put one foot of water over this siirfaec in a 
yoar woiihl require the canal to earry a little over 13,- 
2UO,(XX) fiuhie feet of water per minute. As the evapora- 
tion m Saliara would probably not lie less thau five feet 
jier annum the canal wfiiild have to carry tMi.lWO.tXX) feet 
per minute to provide for this ovajuiration. A canal 
having a body of water 100 feet wide and 2.^ foot deep 
would provide for this if the flow was five miles per hour, 
but five milos jnsr hour for an average would make a very 
swift stream in the center Heme, the canal would have 
to be about three times as wide to prevent tlie banks 
from being washisl away 

Ho far wo have only providwi for evaporation. To fill 
the ’^lO, 000 square miles to a depth of 200 feet in forty 
years would require a canal of twice the size or ahoiit 
000 feet wid<' If it won* to l>o filled in leas time it would 
be neoesiittry to have tho canal still larger. Of coume 
the whole 2r)0,000 square miles would not lie covered at 
once, and consequently the evaporation would not be so 
great for several years, but the sands of Kaharn arc prob- 
ably pretty thirsty anti would probably absorb a good 
deal of water Iwfore any surfoee of conaequtuice could be 
had. 

But there is another view of the matter that is inter- 
esting. if the surface of vHahara is 2(X) foet below the 
ocean, then the lower jiarts of it might be filled to the 
depth of 100 feet and the nmiauiing 100 feet lie used os a 
fall to obtain water power. Assuming that 100,000 
square miles would be uoverod m this way the canal 
would be required to carry .'>,280,000 cubic feet of water 
per minute to balance evaporation This quantity of 
water falling 100 feel would give approximately 1,000,000 
horse-powor. Assuming 50 jier cent effieioiioy, 500,000 
horse-power might be useful when sent over wires at 
about lOO.OIX) volts. An inland sea of 1(K),(XX) square 
miles would probably he auttlcieiil for ordinary purpoaea. 
Rut IS the Sahara Desert as low as this, and is it jMissihle 
to get any sueli thing'' 

Chieogo, til (' L. Redfielu. 

A Mathematical Card Trick 


dealgnora to coindder. Tho planes should be as adjust- 
able as the aalls of a yacht. But If a hydro-aeroplane 
is designed always to head automatically into the rela- 
tive wind. like a weathervaue, it will have no more to 
fear from miualls and storms than a motor-boat It 
should also be built so strong that it will not be broken 
by a fall into the water from a moderate altitude, aud 
its weight ehoiild be so distributed that in the water 
It will always regain an even keel and right Itaelf 
again, iio mutter In what iKwitlou It drops. If that Is 
attained and the construction is strong, the hydro-aero- 
plane will be as safe as a dirigible (which it resembles 
because of Its isiwer of fiotatlon). It may be upset, but 
it will always right itself again automatically uimn 
touching the water and get into position to continue 
Its flight. 


A Defect in Oor Patent System 

To the Editor of the Hcikntific AuKairAN' 

What seems to aotne a defect in the patent system 
appears to have lxs>n overlooked by (''ongresaman Old- 
field and other recent investigators. I say defect in the 
patent system, because while the defect appears in the 
procedure before the Patent Offioe, no remedy is sug- 
gested except through the ehange in the law itself. 

1 refer to the practice, that permits the iaaue of 
patent with olaims dominating a prior patent without the 
prior patentee’s having been afforded an opportunity of 
oontesting the question of priority with the later patentee 
This condition of olfatrs ia found, when A issues a 
patent on limited olaims, and B in an application pend- 
ing conouireatly with A’s or filed subsequently to the 


To the Editor of Scientific Ameuican 

The following is an old and interesting matheraatioal 
cord triok, and iwrhaps some of your readers can explain 
why it works out 

From a pack of playing cards lake out the jacks, 
qiioena and kings, leaving thus 40 cards. Now lay them 
face upward in the following order 

(Diamonds) 1 2 3 4 .5 0 7 8 9 10 

(Hearts) 10 1 2 3 4 .5 0 7 H 9 

(Spades) 9 10 1 2 3 4 .5 fi 7 8 

(Clubs) 8 9 10 1 2 3 4 .5 0 7 

Next pick up the cards, one at a lime, aud lay them in 
a pile face downward, beginning from the right upper 
corner (10 of diamonds) downward to tho 7 of clubs; 
follow with tho next line to tho loft (9 of diamonds, 8 of 
hearts, etc.) and so on tfio last curd at the left lower 


The dfliniiiH Frrach Maneuvers 

T he coming maneuvers of the French army will see 
the application of the new ideas regarding aero- 
planes aud airsh^ which were deddad upon by the 
V'ar Department Each at the opponents In the man- 
euveni win be provided with an nlnhlp as well as a 
certain nnmber of oeioplnnea, and two airships will be 
held In reeerve. To eitA party are allottad four fleets 
cf aegopIlMiee or ntfltf of aU aertdilaiMa each, making 
Hi in nU, or 4s for the entire argiy. Badi fleet is 
comMtnuded by its ofltoen . AsMe tron this there will 
be a inttuber of neroplaiusi put In aerVlw for artllleiy 
olweni]gttotia. On the whole, thin yettr’e programme 
in tMIMt more exteaatvw than last year'e. and the aero- 
Iflaiiilib trill be better otganiaed aa to suppUee and re- 
IMhi )|lfllr thd.%at rime thece will be mnde en experi- 
ment the tne of aMreptanw for eearriilng for wound- 


iasue of A's patent seourea the iaaue of his patent witli 
ciaima broader than A’a. Suppose fur instanoe, A shows 
one speoiflo form of a generic invention and issues his 
patent on olaims speoiflo to his form. B then, after tho 
iasue of A’s patent files his appliMtion for patent for a 
diffwent spedfle form of the same generic invention and 
iaauea his patent subaequently to A’a on broad olaima 
for the ^nerio invention by making oath to tho comple- 
tion of bis invtmtion prior to the filing date of A’s appli- 
cation. B nuy delay the iaaue of his patent so long aa to 
defeat A’t right to a reisaue or A may in other ways foil 
qf niasne r^hts. How ehall it be remediedf Possibly 
by providing t^Nnial reissue i^vilege to A under tbe 
eiretonataoees tmd by requiring, on tbe allowanee of 
brond (feitaa to li, that the patentee A, sball be notified 
and glvsn.riia (^pqportnnity of filing rdssiie opplioation 
eontalninf ^ elniine. Boob notice mi^t sebtue 
one of two results. In the first place, tbe patentee might 


comer (8 of clubs) Now spread the cards again, face 
downward, in 4 rows of in cards each, from left to right 
beginning with the card at the top of the pock (8 of 
clubs). The cards are now ready for jierforming tho 
triok which consists in guessing tbe exact location of any 
of the cords, at tho request of the spectators. 

To work it out multiply the number re|>resenting the 
value of the card called for by 4 aud add 3 for hearts, 6 
for spades and 9 for clubs (nothing for diamonds). For 
instance, suppose the 2 of diamonds is called; 2X4 equal 
8. The eighth card (counting from left to rigid, first 
upper row) is the 2 of diamonds. The 6 of hearts would 
be found thus: 6X4 equal 21, plus 3 equal 27; the 27th 
card, i. e., the 7th cord in the third row should be the 6 of 
hearts, and so on. When the product plus tbe number 
added exoeeda 40, count the excess from the first upper 
row again; for instance, tbe 9 ot clubs should be 9X4 
equal 36, plus 9 equal 46 (excess 5) the 5th card in tha 


0 ■ayintma. wno u among asNrt a daim to tbs invention and fils ptopsr papers first row is tbe right card. 



towwri iiM eafaws ms nt of Us olabn. On tbs othor i Mayaguw, Pbrto Rioo. 


WtLLiAit Faun. 



Fi[r. l.-The cylinder bUnfce u they 
come from the drop-fwarlnff heranere. 


O NK of the moat liiterostliiK after- 
nooua. If not the moat InterestInK, 
that 1 Ht)ent In I’arla waa when I went 
IhrouKb the weU-wiutpiaMi factory where 
the wonderful rotar.v (tiiome eiiKine ia 
made Monaleur Seeulu hluiaelf, the de- 
aitener of the motor, acted aa tay miide ao 
you may !«• aure that I aaw about every- 
thluK thew' waa to tie aeen. 

The ariectacularly ruidd development of 
the aeroidune ta due. far more than even 
thoee in elom* toufti with aeronautic af- 
falra aeem to npiirectate, not ao much to 
the Improvement of the aeroplane Itaelf 
ae to the jierfectlon of the motive iwwer 
In July, IWtW, Blfrlot flew the Eintllsh 
Channel, and hla fe<it waa heralded aa 
nlmoat mlruculoua. Ami, Indeed, It waa, 
aa thoae cun npiireclate who are uajualnt- 
ed with the motor he employed for hla 
epoch-mukliiR fllRht— a three-cylinder af- 
fair, which developed not over twenty-five 
huroe-power ot the moat. 1 learned to fly 
at 1‘au, Franco, with the aame tyrm of 
motor and waa forced to try three before I 
could Ret one which would remain cool loiiR 
enough to carry me the short distance 
required in the fllghta for o pilot’s lloenae. 
And when I landed, the temijerature of 
my enfrine was nearer that of an over- 
heated atove than that of an efficient In- 
ternal combuetlon motor The Btfirlut 
monoplane of to-day la practically the 
same aa the one used In that memorable 
first Chimnel fllRht. and yet Is capable of 
sustained operation across conntry as well 
as Ideal f<ir hlRh-altltude work. In fact, 
the world’s altitude record, made by Oar- 
ros, waa made with (Ida machine. In the 
B<M(t(in (IIoIk'h TrI-aiate aeroplane race, 

1 won the ?1().(»(K» prize by flylug one hun- 
dred and elRlity-alx mi lea In three honra 
and six minutes, and when I landed my 
motor waa in nearh a a good condition a a 
when 1 atavled 

Why thia difference between the uioiio- 
plane with which Blf-rlot waa Just able to 
fly the Channel, and the modern efficient 
[ilnne of to-da \ '! One word tells the story 
— the motor To la> aiire, aviators are 
more (hiring in lltlli tlmii they were In 
IlKIP, bnt pilnnirih. tbia la duo to the 
fact that IUe> Kiioh tbelr mechanical 
litrda are more dependable tlmu formerly; 
and thla deitendabllltv is largely due to 
the Improvement In the moth’e power 
If I were nakial to ghe my opinion of 
the Gnome motor in ns ft'u »orda ua iHia- 
ulble, I should Ma\ that It waa theoreti- 
cally one of the uorsi di-slgmsl motora 
imaglimhle, and praetiealh the moat re- 
liable aeroplane engine I knom of 1 
should have to add aa a (inallflcutlon that 
1 aasume It receives the eonatniit attention 
of ex|>ert ntechanlcs. Aa l had two acveii- 
t> horne-imwer, seven-<-yllnder Gnomes 
with my BlAriot monoplane, and probnhl.i 
flew more miles last season wlih a Gnome 
motor than any other aviator In Ameriea, 

I Biieak from experience. If an exis-rt 
engineer on gasoline englnea were asked 
to examine a Gnome motor, one having 


The Gnome filotary Engine 

The Airman’s Chief Reliance 

By KaHe E. Ovitiftton, Consulting Engineer, 
Licensed Aviator 


Wondsr/W reaordu /or speed and endurance, /or high-fiying and peusenger-carryiny 
have been made. They leetify mutely to the efficient motor* upon which the record- 
breaker* relied. Almotl all <if the more remarkable /eat* oS the aeroplane have been 
achieved with the rotary motor — a type originally invented in thi* country but earned 
to perfection in France. In Ihie article, wrUien by a man who is not merely a noted 
pilot hut alto an engineer trained at the Maaeaeku»eU* /nstitu/e of Technology, we are 
told what the Gnome engine meane la the man in the air and to what it* attoniehing sue- 
csss is due. — E ditor. 
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Fig, 8.— -Flanging a eylMer in eeven and one-half 
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6,-Griii4liw PMMM ta itahhtaft wIum m Mb’* 
(«r.|llw MrfMo la ta tte ta^f • aflhdm. 



Flgi 2 .-nnC ffinem of watUn« the hMiVT 
eyltadar btRttk->ftni|WiiC rat the bore. 


no prevloua knowledge whatever of the 


nottuce It on Impractical, thoutdi a highly 
Ingenloua eonatrurtlon. In fhet, when the 
first Gnome shot meteorlcally Into the 
limelight, this was the nnlverml opinion 
In engineering circles. 

Yon can hold a Gnome piston In one 
hand and break a piece from It with the 
thumb and finger of the other, the Wells 
are so fragile. The valves are so thin 
and BO large that you never imaee to won- 
der why they are not warped out of stuipe 
before they have been In service three 
mlnutee. Literally, no piston rings are 
used, the “obturateurs*’ which serve the 
pnriKwe being simply rings of thin sheet 
bronze, one to each cylinder. Compres- 
alon In a Gnome Is noticeable by its ab- 
sence and, “of course," says the engineer 
upon first examining the engine, "the 
spark plugs would be rendered useieiHi as 
soon as the motor attained Its speed." 
This la what might be expected with the 
plugs situated In the cylinder heads of a 
revolvluK motor where a gallon of oil 
goes past them ever}’ hour of operation, 
but there Is seldom plug trouble. Yet, 
withal, the Gnome motor Is, In my opin- 
ion, In a class by Itself where the greatest 
power for the least weight, together with 
reliability, Is desired. 

The Gnome Is a very expensive motor 
to buy and to keep up. My seventy horse- 
power engines cost me |4,000 each, and 1 
paid three French mechanics fancy salar- 
ies to act as trained nurses for the deli- 
cate mecbanlsms. But I had the Mgheet 
power motors for their tcetyM, and that it 
what is wanted for emhibition work. At 
the Chicago meet, I won the price of a 
motor In a couple of days’ flying. Yes. I 
will acknowledge the Gnome Is expensive 
to buy, expensive In upkeep and delicate 
In construction, but for ajieed and reliabll- 
tty, I have not found its equal. 

“How can a delicate motor be reliable?" 
you say, and I do not blame you for ask- 
ing, for such a statement seems paradoxi- 
cal. Nevertheless, It is a fact. Let me 
exptaln. Usually every fifteen hours of 
running, and at moat every twenty, ray 
meehanics went through the interesting 
IdAhliMs of separating every single eom- 
Ikmspt part of my motor one from the 
Otiuw. The valvea were reground aad re- 
new valve springs were liwei^, 
the tappet rods were adjusted, and the 
whole motor was given a rigid Inspee- 
tfani. The Gnome, In Common with moet 
ztaary motors, uses eastor oil as a Ifibri- 
tan(^ beRee at .eadi cleaning great fiuan- 
ttiUee of oartMu wene ftnaored. 1 elaim 
tbgfi any engine negfitilnc sndi atMntlon 
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FI*. 7.- A pile of eompleted cylinden cut Fig. 8. — View pieturin* the flaiehin* of 

firom eoUd bare of ateel «t the Gnome factory. the hollow eraakehaft of a Gnome motor. 


exhibition work for hit* reinuneratlun— my Giiome mo- 
tors never stopped while I was In the air, uiilees I pur- 
p0(^ cut off the Ignition, and— another coimlderutlnii 
Of equal Importance — I had great itower oombluod with 
light weight, which usually brought me 
In either the winner, or at leant aecond 
man, In a race where iierhapa the prise 
was 11,000 for a flfteeii-mluute flight. 
made one hundred and seven flights In 
my Blflrlot and never broke a single stick 
In the machine, and I attribute my suc- 
cess largely to the fact that my motor 
never failed me In the air. I had aeveral 
liad srosHhes, but In every case without 
exceiitlau these smashes were duo to mo- 
tor trouble, and they occurred when I 
flew a machine other than my faithful 
Bl^riot “Drngon Ply," which was given 
auch careful acrutlny by my ex tier t 
French meclianics. 

llie Gnome factory, situated on (he ou<- 
aklrts of Paris, Is not a largo one, but 1( 

Is unusutilly well-eciulpped and uivto-the- 
minute In operation. The very latest tyjs- 
of machinery Is employed througlumt. und 
wherever possible it is automatic to the 
last degree. Tbia employment of auto- 
matic machinery of the latest pattern Is 
not as common in France as lu this coun- 
try, and even In some European coun- 
tries, for the French are proud of their 
handwork. Inctdentally, the greater part 
of the automatic Miulpmeiit is made in 
America— the homo of the automatic ma- 
chine twils. if we judge the character of 
a factory by the weight of Its output, then 
we would have to acknowledge that the 
Gnome estahllsliment turns out steel shav- 
ings, with motors as a by-product, since 
for every iKxiiid of motor manufactured, 
there are over ten iKiuiids of shavings. 

There is not a single cast piece In the 
Gnome engine — every part is cut from a 
droti forging or from the solid metal. Fig. 1 gives an 
Idea of the cylinder blanks as they come from the dro{i 
forging hammers. Bach blank weighs In the rough no 
less than olghty-one pouuda. This weight Is reduced to 


four aud one half sjouiids to make u cyliudet for (he 
lightest motor In existence, fur lt.s imwor Fig 2 show's 
(he flrst process of working the heavy cylinder blank 
— roughing out the bore. Fig :i depicts whiit »viik (« 



Fig. 8. — WartimMUke job of welding tha biiahiag into 
the aide of the cylinder head by antogenons prooeM. 

me the must liitereHttng i)r«s*«»NM of all — that of flang- 
ing the cylinders. Tiilrtveu cutters, working simul- 
taneously, produce the most highly finished and most 
|>erfoctly formed flanges I ever saw on n gasoline on- 


glue. Ton cuunol look at the Gnome motor, and be 
interested lii engine design at all, without being lost 
In admiration of the lien lit ifiil inaclitne work as exem- 
plified in the finnge cunsiriietion of the cylinders This 
Hanging tisil, Monsieur Segiiln explained 
lo me. takes just seven und one half min- 
utes to complete its work on a cylinder, 
while Its prede<.-essor n>i|uir<sl almost 
three boms for (be same job. “And." he 
added with a twinkle In his eye, "we had 
lo go to Ileillii for It — you .Americans 
have iiolhtiig so ruphl in oiKTiitioii.” 1 re- 
plliHl that I not Iced that most of his 
machine tools hnre the name plates of 
.Vmcrlcnn niainifacliirers, which Indl- 
catiHl tlial if we could not make cylin- 
ders ns laiddly ns the Germans, wc ex 
celled 111 almost everything else. Fig. 4 
lllnstrates the finishing iiriH-ess of the 
cylinder head The exhaust valve screws 
Into the end of the cylinder and may be 
reraoveil. complete wllli Its s»*al, for the 
frwiueiil regrlndlng iie<s>sHary to efficient 
o)s>riitloii III Fig !i the grinding t>roccHs 
Is shown \fler the cylinders are ground 
with llie greiilest care iiiid iieeiiracy. the 
llnlshiiig is carried still fiiither hy wear 
Ing-ln Ihe cy Under wllh an nctual piston 
currying an "uhtiirnteui ' No lailns are 
s|Nired to obtain (be lulrror-llke surface 
so m>(l(>eMble when one examines the bore 
of a Gnome cylinder 
The Inishliig Into w’hlch the siwrk plug 
screws Is not Integral with the cylinder 
us In a cast construction, but Is weldeft 
Into the side of the cylinder head b.v 
means of the autogenous process as shown 
in Fig. 0 An unusually workmanlike 
Job Is the result A pile of completed 
cylinders is shown in Fig. 7. This en- 
graving liidlcal(>s plainly the enormous 
size of the hole In (he cylinder head Into 
which the complete exhaust valve is 
It Is also evident that this conatructiun en- 
ables the inlet valves to Ih> easily removed, since these 
screw into the pUton hood. Ihith inlet and exhaust 
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Studying the Flying Machine in the Laborato^ 

Recent Progress in Experimental Aerodynamics 


By A. F. Ziduu, Ph.D. 


B ltO/Vnnv HtBtpd, llu« men of the nineteenth century 
out lined the esMeutlul featuroM of dynamic aerial 
tniiiNitortutloii, and deiiiotiNtruletl Ita feaalWIity, but 
left to the twentieth century the arduouti labor of 
estubllsUlnK Uh comniorcliil i»rnetlcablllty. The pioneer 
eftortn in thlH Mclence conuirlue a Iouk aucceBiilou of 
vHluuble reHeiiivhesi. niatle aometlmea with almple 
UKKlela and Hometlmes with complex atructurea 
euulpped for actual fllKht. The early methoda of ex^ 
IHTlment and computation atill obtain ; but the old data 
and, In |>urt, the old dealitna have needed revlalon, If 
not radical alteration This work of reflueuient has 
wcupled teceiit liMeNtlpitors no less laboriously than 
the miiklne of new discoveries 

The develoiJineiit'. of nei'(sl.vnauilos durUiu the nine 
teentb cent no are of pruetteal rather than pUllosoplil- 
cal liileiesi Tliey lunilsh upiiroxluiute laws and routth 
data fur the einrine**!- rather than expluuutloua of phe- 
nomena IbrouKh those Intimate and fundamental rela- 
tions HO ImiMirtaai to the matliemutlcul physicist. The 
‘ science tif fluid d\nandc*s must disclose not only the 
resultant effect on a body Imaiersed In u uiedluni hav- 
ing relative niolhni with It, hut more especlall.v the 
pioxlmate cause of such effi-ct. as determined by the 
velocity and stress at each point of the inedlum, both 
a. the houndluk surface of thi* hod> and In Us nelRh 
hoiiiood. The experlinenlul liivestiBatioii, however, of 
the vehKilv imd stress of the nlr at all points about a 
model. thouBh Initialed In the nineteenth century, uas, 
for thoroatfh prosecution, left over to tin' 
stioceetUni: one. ' 

And iniw the undent piiKilce of iino 
liiK the model throuuh the air, so jstpnlar 
with Newton, liohins nnd the Iouk line 
of ploiaHU-H do\Mi tn the culiniinition of 
the roseartiies of l.llleidhal nnd UaiiKie.i, 
was hii'«el.\ supeiMslcsl by the practice, 

Intnalucisl by I’hllllits and Maxim, nf 
holdlnu the model fixed In a uniform ulr- 
Htreuni where It cun ho studhsl by station 
ury Instruments. The uniform current Is 
comnitmly tiroduceU hy drawliiK air 
tUrouRh a larae tula* or wlud-tuunel hy 
weans of a suethai fait drlvuble at vaiioiis I— — 

siH*edH from live to fifty or mon> miles 
ia>r hour. The usual method of elliulnat 
liiK so Iris and Irreaulailtles of speed Is 
to pass the air ihronKh u shwt metal 
"honeycomh” nl the front end, and to 
keej) the suction fan rtinnini; at c<mslant 
siH*<Kl In slmne, tin* funnel may »er.v 
well la* a cylinder ileterniliniltHl h.\ si ream- 
line cones, the whole lalsed well above 
the floor If the cones he so formed as 
to elliuinale eddies, they ohviousl.v also 
enhance the economy of the circulation. 

.IssuiiilnK. tlicl'cfore. a uniform current 
avallnhle, we may consider the moans ami 
results of ^arious dctermlmitlons of the 
Aelo<itj and stress In the medium, both at 
the surface of linmcrsed models and at 


■ atpeamiL About the ■tde* of a wotUl Me Vtaeie 

»undry detftihd and wnrelated aeoountt 0 / the atnoin llnea crowd together. ABaUeatliig twvMUMd 

modem aet-odmamU) labomtorkvi have from time apead end leeaeited preeaure. At the rear of the modit), 

to time tn ourrmt Itteratnre diHChuied equip- if of easy ehape, the Uiiee twoedon igeln, ■bOWlag' la*. 

ment and manifold activity of thetv inetitutions, creased preeeure and alower ^leed; trbUe If the aieiM 

it Hcemg advisable to have u yenerat review of the Ijc of blnnt form, the emoke atreame portray a ooi^> 

aagrcitate recent development *n fkc btt«<c science tnaed and tumnltuoua wake. When the atream pawMO 

of aerial locomtttion; a review primarily of the hy an Inclined plane or arched atirfiice, It may tkiTiate 

physical results achieved, and secondarily, of the ao violently aa to exhibit an elastic and nndalatocy 

appliances and methods of investiyation. Afo more movement about the model, an ondolatory wake, and a 
competent scientist can be found ti» this country preaaure of pulsating intensity from point to point 

to write such a review than Hr. Zahm. He has along the line of flow. A like effect Is observed about 

conducted original studies whk'h have done much normal planee and eoUd enrfaeea of bluff oatUBa In- 
fo ctmr up some of the obscurer phases of the sub- deed, the mauifeatatlone of Sfarey’a dlactame are ao 

feet of aerodynamics, and what is more, has kept oomprehenaive and plctnrestiue as to auggeat that 

alive inieiesi in aerodynumtes by eontrihutiny ad- atream-llne pbotograpba ahfmld be taken 'in all aero- 

mtrahly written and illuminatiny ai tides to the dynamic Uivestigatlona where the character of the 

Scientific Amesican and other periodicals.— movement of the fluid la not perfectly well known. 
Editor. A work of eunel or greater importance, at least for 

applied science, la the determination of the fluid atreaa 
at every point. The point atreas on any element of sur- 
tiiiy, two yards length of flow, Inatead of two feet or face haa two cumponenta ; one called friction, or ehear- 

less, as usually happeua. lug atroaa, parallel to the surface, the other called 

Murey's photographs couflrtn and illustrate most im- preeaure, or normal atresa, and i>erpeudlcular to the 

presslvelj the poiut-preaaure and velocity IndlcatCHl hy anrface. Summing theae point forces all over the model 

theory for all the region about a model immersed In gives their resultant offoci lending to translate or 

the current In all cases of normal lni|iact there is a rotate It. i^o Important, Indeed, la the separate deter- 

IKilnt of maximum pressure and minimum speetl nilnatlou of these elements of force that It may be said 


my, two yards length of flow, instead of tv 
ess, as usually happens. 

Murey's photographs cauflrm and Illustrate 


graphically lairtrayed hy the bnaidenlng of the smoke 



V of the tliild, that Is Its hi- 
speed and diriH'tiiin, hy Inler- 
ogrupfii of floating particles, 
ced by rrof Mnrej From 
reth of a eouil, lield stiuarel.v 
dirrenl, smoke streams one 
in diameter and of a like dls- 
«eie emitted In continuous 
log lliiungh all the region 
aodel III he studied These 


broken Into eddies nnd primilsciioiiHly In- 
lennltigled They also ladlealed approxi- 
mately the sfHS'd of flow, being 'crowded 
together where the curieid was swifter 
and expanded where II was slower. In 
special cases the speed was still U'ttev 
jiortrayed hy cuu.slag the cinuh to vibrate 
ten times per Mt>cuud Iraiisiersely to (he 
current, thus giving «>aeh small slreum a 
WHw flow whose speed everywhere was 
imliented by the iinmlier of waves per 
nidi of length. The inethial Is most lu- 
.'•iim'llve and would be much enhanced in 
Milne If the streams could he made to 
leiiinlit clearly defined and separatt; for, 


‘Morey’s photogropha of the bIt atreoBM under varying conditions. 


The eoetlon blower at tiie end of EUCel’e wind tun- 
nel. driven by • fl« kocMipower tieelrie motor. 


o constitute, along with the delineation of the atroam- 
lllie velocity, the characteristic merit of 
twentieth century liivestigationa to experi- 
mental aerodynamics. 

As yet no adMiuute Instrument for dls- 
closing directly the itolnt friction at each 
part of the fluid stream, whether to Its 
depth or where It glides along the model's 
surface, has Iteeu employed, If Indeed so 
much as devised or suggested. Htlll the 
friction of air, flowing smoothly at low 
speeds, has been determined Indirectly by 
many physicists, and the surface friction 
at fairly high s]SH*ds has been found by a 
few students of aerodynamics. The pres- 
-J wrjtCT i„ inoB-ai, by snsiiending a thin 

hoard edgew’lse In a uniform stream of 
sir, determined the friction on the sur- 
fa(‘e of various materials. In a manner 
resembling that of hYoude's experiments 
In water; Kraucke In 11107 obtained like 
ixstiUa l).v allowing thhi blades to swing 
edgewbie through the air susiicndeil from 
a boavy iH'uduliim abaritenod to offer 
slight resistance; and Fuhnunnn found 
the friction on torinsdo-sliuped models sus- 
pended In a wind tunnel, by subtracting 
from tbnlr total resistance the resultant 
pressure obtained by the muuometrlo 
method presently to be considered 
The imtnt-frlctlou of nlr flowing In uni- 
form and unconstrained current along 
thin smooth boards two feet wide and of 
various lengths and coatings was found In 
my experiments to diminish as the imwer 
— 0.07 of the length of surface, and to lu- 
crease as the imwer I.Nfl of the s|>eed. 
'**’ The magnitude of I he friction was prac- 

tically the same for nil cisitlngs of the 
board, whether gUstsy, dead or sticky, pro- 
vided they were not rough or uneven. 
For rough surfaees, such as that of coarse 
buoktam, the friction varied as the wiuare 
of the current speed. On smooth two-edge 
l^s of least resistance the resultant 
t^^nre and friction were about er|uaL 
They were also of like maguitudi* on bull- 
forms of least resistance, and on Inritoed 
pkiies meotiiig the current at an angle of 
a little over two degrees. The' actual fric- 
tion per square foot on any rectangular 
t»lAae surface four feet long, to a wind 
btowtog uniformly at ten feet per second. 
Is 0,00000 pound, and for any other speed 
and length of surface can be calculated 
by appUcatloii of the fiHPgotog relations. 
A taWe so computed for a great variety 
of apbeds and lewgtlM of ‘surflice was pub- 
iUhefl by the PbliosQpbteal Beciefir of 
llV'lullilngton to Jiumi. lOOS. 

Tlie pMMura Intensity abontd be «i- 
pilorafl both to tbe Interior of tbe ewfeiit 
atMl vrimn It flows along the sarfaoe at A 
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fVw tlM 2nt r^glflii DO V«iv «ftwttve 

htu ttetA dowtoped, thwicb 0»- Ftatl and 
i'«nt«4 a d<rvK» arlUdi apfwoxlttatMjr gives 
Iloetty and Dreaaum at any |iolnt In ttie cnr- 
fpont tbe nwdel. The point preiuinro over 
I anrfiHSe le very eadly meaaured by trane- 
rooiAi n hole In the anitace, thence to u 
delicate preeaure gage. The writer devleed 
wind tanner experiments ten years ago a pres- 
spillV^ge gradoated to millionths ot an atmosphere, 

. egHtwaally read to one ten>mtlMonth.* This was ap- 
to atodylng the piessore distribution over solid 
MlLees Immereed In the wind current. Many ext>«rl- 
jMflnlleU use ae a pteesnte gage an inclined glasa 
tail having a eolnmn of colored alcohol and graduatod 
teAlUtmeters of water, or approximately to one ton 
tjpi^audth of an atmoephere, and usually read to frac- 
Unuil parts of a graduation. As a rule, of course, only 
dhe dlflerence of pressure between the unchecked part 
if the current and each point of the disturbed part 
about the model has to be measured, so that the Instrn- 
•anent need only be an accurate dUferentlal gage. 

The manonMtric method Just described has of recent 
years flgnred in a great number of important Investlgs- 
tiona. Vlrst used in the ubieties, in a pioneer way, by 
Irmtuger and Vogt by Prof. Nlpher, and by Mr. Dines, 
It was next employed at the beginning of this century 
In the elaborate Investigations of Drs. Final and Holdatl 
af Milan, to reveol the pressore distribution over in- 
ellued plates, tnith arched and plane, also spheres, cyl- 
inder and spindle forms. It has been since used In the 
careful and accurate measurements of Htantun In Eng- 
land, l^andtl In Mermauy, and Eiffel In Paris, not to 
gaeutloD various others. The resultant pressure so ob- 
tained fur normal Impact was found to agree satisfac- 
torily with that given by an aerodynamic balance In 
which the wind force on the model was measured 
directly by eqalUbratiou against a known force, usually 
a weight or siirlng tension. 

The results of numerous experiments on normal Im- 
pact, made In those various laboratories, exhibit a 
general uniformity of charucterlstlc features. UalUng 
a the density, t> the velocity of tbe air, all the measure- 
ments disclose a maximum pressure equal to at 
the front center of the exposed plate, a more and more 
rapidly waning pressure toward the front edges, and 
a practically uniform pressure over tbe back, varying 
Indeed with tbe shaiio, but bearing for various plates 
no fixed relation to the front pressure. All show that 
In air of any given uniform speed 

and density the pressure Intons- r— 

Ity Is practicaHy the same at all 
elmlliiT points of similar plates 
whatever their alto, tie.vund a 
Minare yard, and hence that the 
resultant pressure Is substan- 
tially proportional to their area.* 

Hut for dissimilar shapes tbt 

mean pressure Is shown to lie as ^ ^ 

much as fifty or sixty tier ceut ^ 

greater on elongated plates than 

on Hijiiaro ones of the same area. S 

All exiierlments, of course, sh«>w I 

that tbe resistance varhw direct J 11 I 

ly as tbe density and siiuare of 

the velocity of the air. As to ab- 

solute magnitude, there Is not u| 

sneb chste concordance, but the 

most accurate measurements give ’ — 

for a foot square blade, at nor- 
mal air density, a resistance not ' 

far from 0.008F*, In which V Is 

the velocity in miles per hour. The luie and to 

AH mensurements on inclined 
plates likewise accord In some 
Important general disclosures. They show that oldlque 
flat plates have sundry iiropertles common to oblique 
concave ones, and also certain marked dlffarenoee^ 
Botb kinds encounter more resistance when of elon- 
gated form and set long edge foremoat : botli manifest a 
varying pressniv distribution on tbe face, and a vary- 
ing suction on the back, usually of greatest Intensity 
near the front edge; both exhibit feebler pressure and 
anetlon near their lateral edges, owing to the lat- 
eral escape of air. JBut fiat plates have a resultant 
presBnre whose magnitude at small aniH^es of Incidence 
IncreasfM directly as the angle, and whose position 
travels forward with increaslnif obliquity ; while arched 
plates have a resultant whose magnitude varies in no 
simple manner with obliquity, and whose position 
retreats as the small angles ot Incidence diminish, 
Wherefore such forms tend to dive preolpttately.' Flat 

■ iilfllijMWMWBt ot Air Valoislty sad PteMmre, Phutioal its- 
tUtte, l>«esmber, 1808. 

■Far areas Mow a aqaart yard tba eoeflolent ot MsUttBce 
ilnlliUhM SUgbtly with tbe erea. 

' *Aa an aarnhuM fliaa dowaward mora steeply aad swiftly 
Ml angle af iMMMhoe dittWlsliee .non and more ; and it the 
sn^ he qHMive the eenter ef lift on the wleg moves well 
' Pei, teadtsn to ateepm «lw dive- ffhte met aiay ssptaln 
' «liM doted esiMs or bMi of Oeatmi to downward flight. 


Inclined plates are less elHcleut carriers than arched 
ones ; they also leave behind a tumultuons wake, entail- 
ing loss of power, while arched ones deflect the air- 
stream smoothly and leave an unruffled, ttauugli duiibt- 
less an undulatory, wake For this reason kixhI urcht'd 
forms require less propulsive force for a given lift, uiiil 
in some excellent designs carry ten t<i fifteen pounds of 
weight per tiound of thrust. 

The measurements made on elements of hulls and 
framing of air craft have shown that these also cun 
be HO shaped as to reduce tbe resistHnee in a like 
degree. A stream-line hull of turiiedo form can be 
made to meet a resistance of less than one tenth, prob- 
ably less than one fifteenth, tliat of Its major circle. 
Tbe same may be said of the resistance of shan* stream- 
line i>osts and rods as compared with their major 
sections taken wioarely to the wind. The tendency In 
designing fust air craft is, therefore, to give stream- 
line shapes to all exposed elements, and to encase all 
parts that need not be exiiosed, or that do not admit 
of sharpening. But the practice of puUsblng to elim- 
inate friction seems futile, since a gloss.v surface has 
the same friction as a dead one, other things oiiual. 

As the prescribed lluilts of this article have now 
been excee<led, nothing can be said of recent luvestlga- 


Ths hull of least resistance. 


tions on propellers, and on shais^s and devices to Insure 
tbe stability and steadiness of air craft. It Is, how- 
ever, worth remarking that the ablest designers ti>Uay 
eogerly study the investigations made In the great aero- 
nautical laboratories, and, even It they do not engage 
in such work, as did their predecessors up to the advent 
of public flying, they prmnptly turn It to profit, realis- 
ing that the adequate test of an aerodynamic model, 
besides being easy and economical, furnishes a secure 
basts for predicating the performance of a full-slse 
machine. 

Biuaian But and Its Uses 

R UHSIAN bast is tbe trade name given to the fibrous 
Inner bark of tbe Euroixsiu linden tree (TtUa 



Plan of the Eiffel aerodynamic laboratory. 


europea). This tree alHwnds in the forests of Eiiroin- 
and finds its l>eat development prindimlly In the 
western central provinces of Russia. It Is very closely 
related to the American Unden or Imsswood (TlMo 
amortcwia), nnd la n favorite for planting In parks and 
along streets, both In Europe and In lids country. The 
European linden Is reanirkable for tbe abuudnnce and 
fine quality of fiber It contains In the Inner bark. 
Enormous quantities of this bast filter are gathered 
every year and exported. In fact. It eonstltutes one of 
tbe most eonslderabte by-products of the forests In 
wMitrai Europe. 

Stripping tbe bark from the trees lasts from the 
middle of Hay to the middle of June. This Is the 
peilud when the bark Is most easily removed from the 
stems and branchea. When the bark Is whole It Is 
employed for roofing, for the river boats, as well as 
for making sh!4lli>kf carta, boxes, etc. When It Is re- 
moved In serdM pieces It Is used for matting and 
bafia The buait 4f the young linden trees, to-used for 
nahlnff<eofififi|e, saadals for tbe peasants, and for all 
sorts of ibMieetfl, etc. The trees must be at least three 
years old bdfoM ttuer are large enough to be peeled for 
making ritoea. To every pair of shoes from two to four 
young UafiSh trees are required. 

Km trsaa from which the bark la removed are felled 


during the following summer or fall and the wood con- 
verteil Into chai-eoul, wlilcli Is said to be of very good 
quality and Is highly prized by the uianufacturerH of 
gunpowder. 1'he voiing fon-sts of tliN H|M>cleH are thus 
being rapidly deHtrojed in eoiiKeflueiice of this enor- 
mous use of linden bark |inx-ured from the promising 
young trees The bast of still larger trees Is used for 
other purposes. For instaiit-e, trees from eight to six- 
teen years old are eul for making uiuis The hark Is 
first cut or divided lunglludinully into strips from 4 to 
<1 fe<‘l long and then ruisi-d with an Instrument made 
of hone, after which It Is easily lorn off with the luiud. 
When the hark Is remotod It is stretched on the groiuid 
to dry, two or three strips being laid one over all- 
ot Iter and kept strnlgtit Iq being tied down to long 
poles 

The bast for foreign eonsniiiptlon Is made Itito mats 
which are generallv aboiit six fw't long and thns- ftart 
six Inches wide Tht-se are used espo<-lallv for pui-kliig 
large objisds us machinery and furniture E.x<'elslor 
and other latekiug material hu.e during more recent 
years U'cn substituted for luist Immense quantities 
of bast are consumed b.v gaideiiers in Euroia- Alsiut 
tneut.v-flve years ago the annual proUuetlon of bust In 
Kussiii amounted to Hbi>ut ll.tKSMXk) mats, and about 
one fourth of these wi-re for e.\port. 

W'htm the hark Is to be used for eordage or for cloth 
It Is first steejasl In water for set oral daj s' until the 
fortlcal layers separate from each other The best and 
strongest flls‘rs are In the layers next to the w(a>d, and 
the coarsest nnd weakest are nearest the outside. After 
the filter has been nmeeraled It Is euiitloyed In England 
for making stout ropes, In Franee for woll ropos and 
clothes lines, and In .Sweden for fishing nets, for which 
purpose Its durability eminently fits It Ilussian bust 
Is used also for making excidlent paper of remarkable 
binoothm>ss Formerly gardeners used It very exten- 
sively all over Ktiroiie and In this country as a cover- 
ing or prttteellon to gliiss frames its use for I his 
Iturrwwc bus fallen off coiislderiihly since the luliotluc- 
(loti of rttfilu, which has bts-omc so popular In nursery 
work and gri-eu houses for tylug up young trees and 
garden vegotubles If is still used in Itussla for mak- 
ing laiskets, hampers, and prepared flta'r for hats and 
cordage of the tliiost quiilily I.lkc the closely related 
•Jui>on(*se linden tree iTHia rot data) it Is simietlmes 
Used for making a coars4- eloth uad in the manufacture 
of mos<]ultu nets. 

The cuutiuual desinietlon of the voung trees 
I 111 (High this wasteful practice 

of removing the hark naturally 

diminished the suptilv The 
peiisiiiits 111 n giaid many regions 
wher<( the triH-s grow still utilize 
the bark for numerous puriaises, 
but otb(‘r material w’lll griidiially 
lie siibslltuted. and the bast only 
of miueliHlitable tiees utilised 
for making superior grades of 
X IMiper, The wood llself Is very 

while, light, ('los«> gralmsi, and is 
used for Interior finishing, carv- 
g— — ■ hig work, barrel heads, and In 

the mannfaeinre of carriage 
boxes, (-heap furiilture, 'etc. 
Quite a demand has recently 
siirung up for linden wood, both 
In this country and In Eurotie, 

I by the uiaiiiifaelurers of cigar 

boxes This at once r(‘udered 
the wood ton valuable for the 
tiei-s to b(* cut tiefure they have 
rlment nx>m ore attained merchantable wises. 

There are many other uses for 
which It Is esjioclnlly adaiifed, 
and the value of the wood has now surpassed that of 
the hast. 

Rolling Lead by Electricity 

1 KAD is now w-orked in the Bent hen plant in (lermany 
^ by means ofelectne, inotor-drn en rolls, these having 
been driven by steam up to a roeont dato. There aro now 
twosetiaratQ rolls used for producing shoot lead of various 
stoes. On tho smaller of tho two rolling mills is uwsl an 
elootrio motor running at lll'i revolutions jut minute with 
a double gear reduction, tho rolls lieing 10 feet in length 
and 18 inches diameter, and running at .I revolutions jH'r 
minute. Tho mwond set of rolls is 12 f,s(t long nnd 21 
inches in diameter and works at 7 revolutions per minute 
by means of a fiO horstvpow-er eloet.no motor Worm- 
gear reduction w used in this ease to rediieo tho motor 
fflieed flrom 34.5 revolutions jier minute to tho above. 
Tbe eleotrio motors are oporated directly on a high-ten- 
oion oireuit of 2,000 volts and are oquiptM-d with starters 
placed in an oil bath. On ttio Utsts of tho present rolls it 
was riiowu lliat when starting wil.h a 7-ton lead plate of 6- 
beh thickness, working at a heat of 100 deg Cent , the 
width of the plate being 6 feet, alsiut, 65 horse-power is 
required to roll this down to a 0 12-innh thioknem. On 
the whole, the cleetriu dri ving is considered as much the 
beat method for this kind of plant. 
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The Biegest Ship 

I 'I' is (‘tisl«r to roNllie the dimensiona of big conatriM* 
1 tioiiN on iHiid tliuii of those afloat on the seu. The 
(fill ImlUliiiK, for liistmice, looka Us alsse, for It slauds 
iinilil other slructnres, with whotte rtimeiielouN we are 
fi.inlllnr iiml hy which we cau gage the Htu|>endoUN i>ru- 
liortions of the sky-scraper. Mut when the glaut steam- 
ship Is afloat u|Kiu the high aeas It Is seldom that there 
I- iiii; oliject In her vicinity which serves to convey to 
I lie mind uu adetiiuite oenae of her great ptxiisirtloua. 

11 Is for Uie foregoing reason that the artist has 
iiiUeii Ihe liberty of nismding the largest steunishlii In 
I 111- world, and standing her side liy side with the 
world’s tallest Imlldlng The result Is certainly llrob- 

illiigiiHglan and well cal- 

culattsl to impress the 


sense of the huge dimen- 
sions of length, breadth 
and depth, which cluirnc- 


ottlce Indidtng in the 
world. Is certainly ii most 
liuposlng s t r u <’ I ti r e 
.\rchlteclnrull>, of conrse. 
It may he <ipeu l<i ohjoc- 
ilons on Ki'oiinds of ics- 
thetlc taste, allhongli, in 
Justlee to tile iirchUect, 
we must eonfess Unit in 
view of I lie severe coiidl- 
li(ins linposed ii|i<m lilui 
wc consider I hat he has 
liriwlnciMl a very cn-dlt 
able ri*sult The Wool- 
worth Building stands on 
n plot about two hundred 
feet Hipiure, and It Uses 
to a sheer height of seven 
hundrwl and llft.y fis't 
above the sldewiilU Had 


stead of rising from the 
center of the Broadway 
fiu;ude of the liillldlng, 
the total result would 
lune been better; lint It 
was not until after the 
building was started Hint 
nddltloiml land to the 
weslw'nrd was secured— 


especially as resaltlhg from putrefaction. TlnM a cer- 
tain epidemic at Venice was traced to an aeeonulatlou 
c( decayed flsh; one at Deift to spoiled catabORee, etc. 
The idea of a bad odor mu InMparatdy connected with 
the vitiated air, or sUnna, tbat epread Iniectltm; 
hence, the wide use of deodorant! as a moana of pro- 
tection. 

Doctors and prleeta, reijulred by tbdr profes- 
aluna to minister to the plague-stricken, carried per- 
fumed torches, Incenwburners, and the like; houses 
and towns were diainfeoted by burning various sub- 
stances that were supposed to neutralise the poison In 
the ttlr. Fires in general were anpposed to be dlain- 
fcctant lltiitKierates caused tires to be lighted in the 


aipieets rot AiUuw te «n«r. 

Ittalpar bbrilM Mm « Kmiiilii 
WM to 

BMtfllag vapof being- iefanl#i M 
With the adtent of 

as a cause of Infsetioils lUb«|UMe pftpIMUg.Jli 
dterepnta. Stnee tbeae tUeeMn lMeg4l« mmt 
the work of various ulorp-oripMiliMij^ 
henceforth applied dlxeettir to tiie diietniei^iM 
genM. The point that appeere to hava ftoe«#i 
of, aoeording to Dr, Trillat, to CItot «Hie«il^iVi 
gasee am no longer looked iwoa tot the (pem p 
Infeodon, yet they may grnetly proeseto tiu 
proridiog«toto# 


aivaftottodee^l^iiiiMfr 
. of hietorto,- 

dweribed. a miMlw*' «#«'■ ' 
iWriowM* ;th«t;’lto. hWl. 
ogrried oat to MOeirtito 
the effects <tf t]i».i|eBtoile 
preduete (ff putrofaettom 
on the vltaUty and toeUSH 
dity of pathogiale bee- 
terla. WUbout rapeet- 
lag the details, whkto 
will be found In the Arm- 
4w» 409 8oimw9 phfo- 
Uiu09 t* neterelles flsr 
June ISth, 1912, It laey 
bo stated that the deeid- 
opment of the genus wC 
diphtheria and plag«e 
was found to be remaik- 
ably stlmnlated by thdtr 
exiwsure to air contaln- 
lug small traces of putrM 
gases. The experlmeoto 
were ftrst tried under lab- 
oratory cohdttlotts; thee 
couflnaed by e x p o's 1 ng; 
similar bacteria to the 
products of uatnral putre- 
faction out of doors, an 
In the neighborhood of 
‘ rnsrshes, seioers, and the 
like. 

The npehot of these ex- 
periments appears to be 
that the development of 
pathogenic bacteria 1« 
greatly tlfected by the 
comitosltlon of the at- 
mosphere. The subjeot is 
by no means simple; one 
species of becteriwn may 
be very differently affect- 
ed from anottor by a 
given gas. Nererthelese, 

It seems likely that many 



now obaulete methods Of 
disinfection may be m- 
habltltated as a result of 
further studies In this 
direction. 

M. Trillat Is resiHHMi- 
ble tor the utHtiitoii that 
the rapid souring of milk 
and putrefacHou of meat 
during thunderstorms la 
similarly due to a change 
in the coimioaltlou of the 
atmosphere at such times, 
and not at all to elec- 
trtoai discharges, as haa 
often been held. Accord- 
ing to his view, the dlm- 
luutlon of barometric 
pressure accomps n y 1 n g 
storms promotes tbo re- 
lease of putrid gases 
from the soil, and those 
gases stlmnlate the de- 
velapmeut of thf bac- 
teria concerned la the 
two procemes to ques- 
tlou, 

rpmi Brtttoh Oonspi at 
* OalaiB reporto that a 
Frmtoh company to sbrl- 
ottsly comddertng the 
pn^ of a hasasiller 
aeroplaiu servtoa iMtotoeM 
Oalato and Dover* apd 
haa made pfopoagM ta \ 
% utotototpa^ ^ I3ia 
tottof town.aa to%'ito' " 

jhididato. I? ^ 


The •• Imperator " 9M feat, Waotoreath BhlMiiig 7M teat 
THV LONGBBT 8EIP AND T8B TALbWT BCILDIND 



A tl tlw KncllBb'built “Mupla Leaf IV” 
/liifbot acroaa the flniab Uue on UuntlnR- 
tw Bay last Wedneaday, winning tlie In- 
4tfiuitlonal motor boat trophy offered by 
Lord Kortholiffe, which baa been held by 
(hla eoqntry atnce inOT, Commodore H. H. 
HeivUle, dutrmaii of the Board of Oov- 
•rtMHW of the Motor B(«t Clifb of America, 
elwllenged the Boyal Motor Taoht Club 
lor a return race in Brltlah watera next 


aummer. The conteat that baa Juat ended 
taught some very almple but highly Im-' 
portant teaaona to the American bulldora 
and ownera of aea-apeedera Theae will 
be heeded carefully, and everyone la 


hopeful that next year the • Harmaworth 
Gup, aa It la called, will be recaptured, end 
that It will be a long time before it croaaea 


tTo uudentand what theae leaaoua were, 
a brief rdawm^ of the three racea that re- 
antted In a Brltlah victory la neceaaary. 
The flmt ‘‘leg’* of the three conteata waa 
run on Saturday, Auguat Slat. There were 
three American and two Britlah eutrlea. 
The American Uiata were “Baby Uellance 
II,” owned by J. 8. Blaokton: “Baby Ke- 
Uauce III,” owned by Mra. 3. K. Blaekton ; 
and “Ankle Uaep,” owned by Count C. 8. 
Mankowaby. TIte Brltlati ItoaUt were the 
“Mona,” Maniula of Angleaey owner, and 
‘‘Maple Leaf IV,” the properly of E, M. 


Edgar. 

“Baby Reliance 11” la a black-hulled 
boat, twenty leet long, driven by one 
motor of eight cylinder*) and one hundred 
and llfty horae-iiower. Bernard Smith waa 
the helmanuin and MV. Hugh the mechan- 
ician. “Baby Reliunce III” la twenty -aU 
feet long, driven by a motor almllar In 
aloe and make to that lii "Bal>y Reliance 
11." Jay Smith waa her heluiaman and 
Wallace Van Moatraud the mechanician. 
“Ankle Deep" la a Crane dealgned boat, 
llnlahed bright. She U tlilrty-twu fact long, 
driven by two mutora of eight cylliidera 
each, her total burae-power being three 
hundred. She haa two propel lera and two 
ruddera. Count O. 8. Munkowaky ateered 
the Itoat Hla mechanician wan Frank 
Drennoa 

The Urltlali boata are both built of ma- 
hogauy and flnlahed bright The “Maple 
Leaf rv,” 3» feet 11 tuchea long, la a 
Fanber mnltipbMitep hydroplane, driv- 
en by two Hixteeu-cyllpder mutora of three 
huadred and fifty borae-power each. She 
ban two prope^iara and two ruddera. Tom 
Hopwlth, the aVtator, waa hetmmoau and 
Arthur Allioon mechanician. The “Mona” 
in twenty-alx feet long. Thomyturoft de- 
alghed* driven by a jiotor of one hundred 
a^ I fifty hotue-power. Moutmitie l^t- 


liviinii Murtagth wbovnia In ttae “Ptoneer” 
laa^>f««f; wag.iwiClMifilciAu. 


fMg tittm amfiMl a triangle of « 
nautical rMtcii, In the t 
' Out hay;; weachet ^ «e«di- 

""g;'36|Bfl*daii hoata, ■ M 




“Maifia Leaf IV.” Winner of the Harmaworth Cup. 

Hbe la 80 Ant 1 1 Inchea tong Rho hM two propriltVA and (wo rudden. 



Note ihe h«tgh( of the wave Uia( hIio Hho la 20 r««t loug. and la driven by » 

ledaiibllg HP l.w horro-powiT motor 



*‘TIm Hona” maUng one of her remarkably abort tunia. 


■a la ao feet long and la driven by a m 



«#liliy fiance HI” at full apeed. 


fiha lafifi M leag Md driven by a motor dnuw la nae and maka to that of 
“Baby BeUiMe II.” 


37.11 iiHUtlCHl or 4”7:! nIhIiiIc iiilh-M iJcr 
hour. She fitiUhcd w>vcu mliiiiti-s tlilrty- 
rilue HucuiidH nheud of the ■'Momi " 'riie 
“Maple Leaf I\"’ Imd engine (nmltle and 
atarted more than tweiiij-one uituiileH 
late. All Hhe trle<l to do \miw to (luullfy 
for tlie next ruee. "Biiliv U.diuiiee III" 
and "Ankle I)«-ep" hImo liiid engine trouble, 
and came In fourth and llfth 

The following Alouday. uhen the next 
heat wuN ochedulud, the weather uan ho 
rough that it wuh ugree<l to pontpoiie the 
conteat until next day The victor wuh 
the "Maple lojaf IV." “Mona." Heeond, 
with "AnUle I)e<*p,” “Baby Relianei- III," 
and "Baby llelhinco IT" finlHhing In the 
order named 

The wind and w’a had lieeii high the 
day before, but on the afternoon of the 
race the wind dropited to a gentle hreeste 
Out on the Kuund, however, along the 
edge of which the InmlH hud to go, there 
was an ugly nwell left over from the 
iiorlheHHl gale The "Ankle Dwp" got 
away in the lead, wllli "Baby Itidluiiee 
HI” a few HsecondH liehind and the "Maple 
la*af IV” Ihrei' woondn hitei, hei exhuuNta 
Hllenl and only the "Hinging" of her i)ow- 
erful uiotoi'H lo 1m* heard an hIic ))luw«!d a 
great wide furrow of foam and Hpruy. 
‘•Baby Reliance 11“ wuh In trouble with 
her ougliioH and croHH«*d the Hturlliig line 
more than throe mlnutoH late The "Mona" 
wan even worse off, for nlie wmh unable 
lo reach the nturt foi eight nilnuteH and 
aeveii HeeondH 

When the hoaiN Hiruek rough water, 
running west on the Ihihc of the triangle, 
the thn-i- .Vinerleun iMmls got In trouble 
again and had to Htop. Then '.Maple l.euf 
JV,” going UK Htwidy us a ehureh, timk 
the lead and never whh lieuded after that. 
The "Maple l,eur I V'h” iiieruge niMH'd was 
27.17 knolH CM 24 iiiUeM), the "MonaV," 
2tl.l3 kuotM (;IH4!) milcH) , "Huhy Keliaueo 
II." 25 27 kiiolM (2!((KJ inlleM) , "Baby Ite- 
Uanci* III," 2.5.00 kiiolH (2NHI mlli-K). It 
ahould he iioti«d that "Maple licaf I Vs” 
average mimhuI wuh more than eleven miles 
leHH than that of "Baby Reliance H" In 
the Hrwl heal wlien the water was smooth. 

On W*<diieMda.v. the day of th<> docldlng 
heat of the race, the eouditlotiH again 
were Ideal The gn*uter portion of the 
(•onrHc WHH like u mill pond with junt 
enough hreexe lo help lone down the hoot 
of the blaring huu. It was “Rellauot" 
weather and water, and everyone was 
oonUdent that the trophy wonld rumuln 
with iiM for another .year at least The 
“Mona" was the Itrst to crosH the starting 
Hue: a doxen Meconds later "Ankle Deep" 
hoomi>d aeroHH, and then. Mis-onds aimrl, 
“Rellanet! II" and “Maple Ia*af TV” shot 
by at their Ik-hI HiJeed. "Uellance HI" 
had trouble in getting hei engIneH awake, 
and WHH lh(> last to Hturt 

I'p the first stretch "Ankle Deep” over- 
hauled “Mona,” and "Reliunce HI" also 
passed the British boat. "Reliance 11” 
put her la-Nt foot foremosi and began lo 
gain on "Ankle Deep" is.wn the back 
Btretrii these two bouts raced a length 
apart, plunging hravlly In the water. 
“Maple Leaf IV” kept up a uniform pace 
behind them "Reliance 11" llnlahed the 
(ConUnued on fxifw fJl.) 
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New Metallizing Pncess metal coating. fPhla ayatem of metalllclng ban transport douMlewi poaWMM* d of 

need for forming acctuuulator platee; ouuwtruct- and 1* operated <mi a proAtcUe tSWU ^Ijore d, llgll 
By Dr. Alfred Gradenwiti |•eMlRUnoeM In the form of a metal thread of rig- wo«ld not poy. J 

) ]( S('lUK»r, of Zurich, Hwlteerland, wan watch- rjig atuiiie; obtaining electric contacts Inriead of nobler- The new hauling aerTlce «f Altona barber ^ 
liitf hlH children at iday with a Flobert rifle when lug them; and metalUring the clothee of electrlelana. baaed on thU ajratem. It la addpteA to dte) witl 

to note that the bulleta atiikiug h wall This lant Id a very Interesting application. If the average dally traffic of IMlO veidctea. each CdnOfil 

•d thereon, producing a atrongly adhering clothes of electrlctana are metalliaed they are protected load of from 8 to 7 tone over two pavpd roade < 

. This led him to make some experiments against high tension current, as In the event of a con- about flOO meters In length, which toad dt a glNiitl 

shot, which brought out the fact that the tact the current would pass through the metal- of 1.18 from the harbor over fUlptraeee and Hffi 

•tid on being crushed form a as far as the dty hall The mMhbll 


practlciilly homogcnetms layer, provided 
fheli Hurfnce Is tleiuiNiri and freed of any 
truce of graphite. 

Altliough this inetsDlriug process was 
announced some time ago, the details of 
tile process and the api>aratuH It requires 
hine only just liecn made public. In 
the flrst metallly,er constructed by Dr 
Hchoop. molten metal was pulverleod by 
a Jet of high pressure steam, and pro- 


presstri gas Tlie Jel of gas Is hooted 
elllier bv means of a flame or an electric 
resistance or arc. Tli<‘ particles of metal 
powder are shot out of the aii|)aratus by 
nnatns of a jel The object to be coated 
wltli the metal Is thus bombardetl with a 
hall of tine melalllc partleles. At the 
moment they strike the surface there oc- 
nirs a transformation of Mve energy Into 
heat, and this heat etailrlliules to liquefy- AppMwna i 
Ing the particles so as lo sold«*r them to i 

, .te another 

A very con\enU>nt foim of portable up 
parutus Is reiiroseiittHl In the dliigram The mouth- 
piece f.’, from which the jet heated by a gas flume Is 
blown forth, Is flxed at the end of a flexible tube. The 
gas enters through the valve 11, Into an Inner tube tit- 
ling concent rlciilly with the passage 7. The ulr, which 




about 600 meters In length, which toad dt a ggiidy 
of 1.18 from the harbor over fUliktraaae and BIBHm 
as far as the dty ball. The pnaltliii lH 
- hauling tractors UB0d la flhto ffi>ii|iiM"i Jii' 
are operated by etocMdty, bdhf Bi . 
through a double polo overhead Una 

H SSO-volt direct current from tite 

iwl central station They travel wlMu 
rails, being able by their troltoy axrkpB 
ment to deviate sufl)deutly to paag oipit 
' vehicles. On going downhill, thead 

motives travel with the troltoy relaoved^. 

A train of two or three teams can be 
tiauled by the electric tractor. The borties 
are not unhitched, but follow In the haul- 
ing train, being merely reUeved by the 
hauling locomotives. The coupling devices 
are so arranged that the vehicles can be 
uncoupled without stopping. 

Each Journey of a hauling train, Indui 
aive of the coupling and uncoupling, takes 
8 minutes, and as the downhill eourso 
takes 7 minutes, four trains can be dealt 
with each hoflr by a single tractor. 


Apporatna adopted by oevcrsl targe Frai^ Details of the apparatna for 

worka for ainc, lead and eoppar platii^. depositing pulverised metal. 

NEW METALLIZING PROCESS 


Swedish Method of ArtifldBl 
Restoration to Life 
By the Parte Corraapondent of tho 
Scientific Americaa 


LLIZING PROCESS a SIMPLE and convenient apparatus 

^*for producing artlllclal respiration has 
through the iMKly of the elec- laeu Invented by Dr. K. A. Pries of Stockholm. It Is like- 
ly to be valuable in restoring animation after asphyxia. 
The apparatus Is made up of a wooden base In the 
The Electric Tow-hone form pf a shield with a part at one end for resting the 

head, and to this is fitted a light steel frame cunsist- 


illy at a pressure of five atmospheres, itasses rpjLlB management of the port of Altoiia liad for lug of a pair of uprights Joined by a cross-bar. On the 
the tulw (1) Into u chamber fitted with two 1 some time past to face a rather difficult problem Itnr are automatic clamp atraim for fastening the arm. 
1) and (4) »y turning the valve (3) com- that baffled many attempts to solve It. The ques- On the chest a canvas girdle or band Is placed so as 


through the tula* (1) Into u chamber fitted with two A son 

yahes (3) and (4) Hy turning the valve (3) com- that hi 
pressed air Is ailmltted directly Into the paaauge (7), tlon wi 
and by oiierating tlie valve (4) It Is hri Into the lower harbor 
half of the apimriitus, where It produces 

a whirl of metal iiowder, carrying along 

some of the powder Into the conduit (U), 
then Into the conduit (7), and finally Into 
the flexible tube connected with the 
mouthpiece The aptMiratus Is mounted 
to turn on it horteontul axis, so that the 
last traces of nieliil may lie removed by 
the conqireHsed air. hy tipping the apiw- 
ratiiH on Its axis 

The apparatus Is started by oitonlng 
tli(> gas Milve (2) and igniting the gas. 

The coiuprt>ssed ulr udmlsslnn buvlng 
been oiK'iied, tlu> yalve (3) Is adjusted 
until a sutlsfactory flame Is obtained. 

Then the yulve (4l is o))Ciied so us to lu- 
tnshice llie metal powder In order to 
Insure n reiillv homogeneous layer, It is 
essential that no «ixld«' flint covers ibe 


I bow to traimiH>rt the wares uuloadetl at the 
(ver tyvo roads of n heavy gradient As only 



reducHyc gas 
usi>d In coiiiir 
metals. A sti 


electric houtliig aro 
yvith highly oxidable 


THE ELECTRIC TOW-HORSE HAULING A TRAIN' OF TR|7CK8 


to compress this iwrt of the iKsly, adjusting proiwrly 
for Hire by means of eyelets. The device la flrst 
laid on tbo floor or table and the 
metal frame fuldisl out, laying the patient 
on the Isise, and the wimmI head-piece then 
adjusts the head and throat automatically 
In the right jiosltlon. We then apply the 
girdle on the lower part of the chest and 
fit It snug hy the hook iind the cord, Ad- 
justing the oross-har to ii gissl height, we 
strap tho wrists loosely to it, as our en- 
graving shows, then the frame is ready 
to lie operated for pnsluclug restdrutlon. 
The frame carries etiulns and cords which 
connect Its movements by means of pul- 
leys with the chest girdle, wi that the 
chest is compressed at tho right time. 

The work of residratlon Is iK'guii by ex- 
tending the lovers horixontatly laickward 
HO as to produce Insptnitlun, and In this 
position the chest girdle lies loose. We 
then drayv up the levers to the vertical 
and bring ibem down toyvnrd the lower 
part of tho body so as to give the oxtflra- 


« feature of the oijeratlon Is that the horse voiis had so far been used In this coiinectlou, It tlOB, and here the cords and piilleyi 


s considered ImfKMSlblc to replace them oil by motor 


s the chest band and aid In exiielllng the air froi 


trucks. On the other hand, the horses drawing these tlie longs. At the same time the tuitieiit's toiiguo Is 


loyy , In fact, with such metals It heay^ loads over muuntainons roads proved 


etalUzcd. The thickness of uimn. 


more Insufflclont to fulfill their teak. Pliiolly 
promise between motor ond horse traction was 


yceii a hinidredlb of a milll- 
ueters, deiH-ndlng upon the 
1)11 tbe relative sis-ed of the 
nis flic hurdnesN ami ilenslty 


In Europe trackless trolley lines are coming more * The device la very comiwct am 
ltd more to the fore as u welcome substitute for stretit ns to occupy a space of three fee 
•umways. Helng indoiieudent of any atrlctly limited Inches, and may be hung on the 
.nrse and much cheaiHT In Installation, this means of anywhere. 


re and drawn outward by the other hand by means of a hand- 
a com- kerchief or ring forceps. The movements are kept up 
settled regularly back and forth, keeping time with one's own 
breathing, or about 16 times a minute. 

! more The device is very comiwct aud can lie folded up so 
' streut ns to occupy a space of three feet by two feet by four 
limited Inches, and may be hung on the wail or stowed away 


Working apparatus with one hand, and 
attending to the tongue with the other. 


The daviee aid paUent the The unamtoto gpMMfig "***rfr**t t»it -rtet hauitg *ito trim haf 

operation. Method of ftxliitHMknw. phottim fhrnae ou tlM tatUk gliNUte ifikhwa tigM um 

SWEDISH METHOD OF AHTinCtAL BBBTOBATION TO LItB 







SeiEffim^CAMEmN 


*’ — ‘Hm ^ItansfoittuitioB 

f lt «lwiBkia Blnetir into Wit 

uatmrnm. UmmtKk F«Uew la miliMtlon 

•f ftatt Warti^ Ual¥«rttr »f 

. t«m ’'OhemDunliiMOBiiM” haa taien applied to 

, l .tliia prodacUoD of U«)it by ebemioiil reaetloiu lu 
wktdt ^ tempenituve la below tbet of Incandeacenco. 
ntie moat common }Utwtratlon of tbla la the lumlnoalty 
ef^.pttpapborna end lt« aolotlona lu vurloua liqolda, 
wbldi give light when axpoaed to the air. It ia prob- 
able that the phenomenon of the firefly and alroilar 
iotnn tielonge atrtotly In thla claoa. A coneiderahlo 
Dwnber of reaetkma have been at varloua timea de- 
Bcylbed 08 giving light under condltiona precluding the 
poaalbnity of Inoandeacence, and an exhauatlve review 
ot tbeae baa been given by Tranta In the ZtitBohrift 
fUr pApaihoMahe Chemic, Vol. 183, pagee 1 to 111, 1900. 
fWr the moat part, however, the lighta emitte«l an* 
rather faint, and often, unleaa the condltiona of the 
experiment are juat right, no light la produced. The 
three following experlmenta are rather easily carried 
out In any laboratory, and may prove of Interest to 
aome of the readers of thla iwper ; 

1. The reaction of Trauta and Hchorlgln (aee Trautz, 
aupra, and Trautz and Hchorlgln, Zeittvhrift fur uhb- 
Betuehaftlioho Photot/rapMe unil Photochemii-, 1905) : 
Thla dopenda on the rapid oxidation of an alkuline solu- 
tion of i»yrogallol containing formaldehyde. The appa- 
ratus which the writer has used to show this reaction 
conalista of a reflux cuudenaer D with a bulbed con- 
densing tube, aet horizontally, and two or three separa- 
tory funnels. (9ee figure.) In a funnel .4 la placed a 
aolntion of 12.5 grammea of pyrogallol In a mlxlure of 
25 cubic centimetera of commercial formaldebjde (1<7 
per cent) solution with 50 cubic centimetera of water, 
fuiuiel H coutalua a 40 per cent solution of aodlura of 
potassium hydroxide; a third funnel O (not shown in 
figure) contains “IVrhydrol" (30 iter cent hydrogen 
Iteroxlde solution). In place of this latter, the usual 
pharmacopoflul 3 per cent solution may la* used. In 
which case thla third funnel must be much larger than 
A and U, and the Inlet for the peroxide aolutlon Into 
the condenser must lie larger, to fiermit of more ruitid 
flow. A aolntion of hyiierol, the urea-hydrogeu iteroxldc 
oom|K>uiid, made by Richter, HnduiKstt, may la; uaial 
with advantagi* In this reaotbai. A solullou of ten or 
twenty grammes lu about 50 cubic cvutlinetei-a of dis- 
tilled water will produce a good light. Htlll more 
atnuile, Instead of funneta R and a single funnel 
may bo used, as shown In figure, containing 150 cubic 
eentlniotera of distilled water In which alamt 40 
grammea of sodium peroxide have Just la*eM rapidly 
stirred. Ill place of the condenser, u simple glass tube 
may be used, one of 2 centimeters Internal diameter 
being cotiveuleiil ; the advantage of the lailb tube la 
that It tends to delay the iws*«ige of the U(|Ulda to the 
exit, iiermltdiig the greater twirl of the llght-cmiasslon 
to take place in the tula*. 

To oiwrate, the atop-ciaiU on .4 la ojicned ao as to 
allow a alow stream of the pyrogallol solution to flow 
Into the month of the condenser; the stoi»-cock on H 
la then opened so that the alkali solution will flow 
about as rapidly as tlie pyrogallol; (' is tben oiiened so 
as to )>ermlt the iwroxlde aolutlon to flow down and 
come In contact with the mixed liquids from t and H. 
If the wolutioiiN are right, a stream of 


green “flame” ts produced, which does not ignite the 
Oftber. 

8. The reaction of Hchweraenskl and Caro (Ohem- 
iker Zeitwtg, Vol, 22, p. 68), Thla reaction Is quite 
brilliant, and depends on the oxidation of certain or- 
ganic BUbstaneoa by the gases evolved from potaaaliim 
Iiermangaiiate by the action of sulphuric arid. It seems 
pOHslble that It la not strictly a ease of “chemilumin- 
escence,” and that the phenomenon may be referable 
to actual Incandeocence. The original directions of 
the authors referred to were to place in a test-tube 3 
cubic centimetera of concentrated sulphuric arid, and 
then to overUy this with three cubic centimeters of 
alcohol, running the latter In slowly from u pipette, so 



Determining the boiling and froeslng polnla of 
a thermometer. 


as not to mix the liquids A cryalal of ihUushIiiui |jvr 
maiiganate la tben dropped In. prodiirtng an evolution 
of gas Id the arid layer ; when the Hacendlng bubbles of 
gas roarii the alcohol layer, tbe.\ “go off” with a little 
<*xploHiuu and a bright flash After a iiumtor of ex- 
jierimenta It) the writer, it luis lieeu found that in 
litace of alcobul, a better reuethtn la uauully obtnlntHl 
with ordinary formaldehyde aolulloii, the itermaugaimte 
tieliig drop|K*d Into the arid befttre the formaldehjde 
Is run 111 over It (IVilussliiui iM-rmiuiganatc reacts 
with formaldehyde, uiid hence It Is imiiosslble to drop 
it Into the arid after the latter has b4s*ii overlaid with 
the aldehyde » I'sliig about 10 cubic centimeters In 
(I teat tube 25 millimeters in iualde diameter Is (pille 
safe, larger amounts are objectionable, on aceuuiit of 
the fact that should the tube be nccldentnlly u]>ael, the 
formaldehyde or other vaisir will usually Is* ignited, 
eaiiecially If larger quantities ai-e used. 

In place of ordinary alcohol or the formaldehyde 
solution, any of the following may b»* used, though 
usually with not quite ao good results, on account of 
graater volatility, secondar) reacthma. or alow reac- 
tion; methyl and am)l alcohols, acetone, acrolein iiml 
acetaldehyde solutions, lactic acid, amyl ooetote, nllro- 
Is'iizenc. Orange oil, aulllue, terplneol, and solutions of 
vanUllii, rilric acid, cuiie sugar, and of dextrose also 
give the reaction altghtly uu shaking, hut these are 
unsatisfactory fur demonstration. Benzene, urea, no*- 
tamid, acetic add, and prubohly also, pure ether, do 
not show this reaettou. While a discussion of the Inti- 
mate chemistry of these reactions would l>e out of 
place here. It might lie added lliat In all three tt seems 


not unlikely that It la counocted with I ho proaence or 
formation of aldehyde groupings. 

How to Correct a Thermometer 

By Norman Barden 

T HURE are times when the home therimimetcr 
varies from that of the Weather Bureau. In- 
«uriubly It la asserted that the weather man's tlier- 
inomcter la W'rong; hut lot us s<s* whether this be 
or not. It la Intended here to explain clearly how any 
body can correct bis thermometer !>>• liiidlng the flxod 
poluta. The fixe<l isdnla are tlie freezing and boiling 
liolnto. The freezing point Is the true fixed polut, Is*- 
cause the boiling point varlea with barometric pres- 
sure. The varlalloJi of the bulling polut must be 
allowed for. as we shall sw later. 

To determine the boiling point, piuci* tht* thcmioiuotor 
In position In a holler as shown in the drawing 
Have the boiler about om* half full of wiitcr. luid bo 
sure that the bulti of the tbcrmoiuetor d(s*s not toocb 
Ibe water when holllug Now the water Is boiled, and 
the teuitteratnre Is taken to lenths of degrees If is)ssll)]e 
A magnifier aids greatlj In taking temperature lead- 
ings. Next take the barometer rending, and calculate 
the true boiling point by moiitis of the formula : 
r ~ KX) - 0,0375 ( 700 — (/) 

lu which It Is (he baroDie(<‘r reading In millimeters, and 
7' Is the temiierature of the observed bolUiig point lu 
I'eutigrado degrees Exiimide Supposing It to be 7.32.4 
millimeters, (ben solving for T, we get Os.lMjr> deg. 
t'eut. ; which Is the true boiling polnl foi 7:12 4 mllll- 
melers pressure The difference la'lween tin* true and 
observed boiling points Is the bulling isitnt cori'i'ctlon. 

The freezing jsiliit Is fonud by packing (he ther- 
mometer In ttnely crushed lee Leave the therinomeier 
In this ismltlou until the mercury ceases to fall Take 
im exact reading as before, using the magnlfler, and 
this is the true fri*ezlng point or zero Now, divide 
the numlH*r of degre«*8 bctwi*t*p the observwl zero npd 
the true boiling jiolnl by the number oi degrt>es iHJtween 
the observed zero and the observt*d boiling polut This 
glWs the thermometer corrw*llou is*r degree Example: 
Sui)iM)se the observed boiling point was 98 S deg. (Vnl , 
and the true boiling lailnt was 98,9 deg dent., also 
that the observed zero w’lis exacil) at zero degws* on 
the thermometer. Tben, 

W.O — 98.8 — 1 (X(l. 

or the correction of one degret* That Is, If the leni- 
peralnre on the thermometer rend 1, the real temiK*rn- 
tnre would bo l.lKd degns* , or If the leiuiieralure rend 
29 degrees, the real temperature would la* 20 X 1001, 
oi 20 0*2 deg Cent 

Most thennomelers will have a correction of a degns* 
or more. In this arllcle Ccntlgratle readings have been 
used, lint the method for Kahrenhelt thermometers Is 
Just the same If It Is* deslreti to con\ert Fahrenheit 
Into (Vntlgrade or i icr rcisn. this mu,\ Is* doiq* by 
substituting In the following fonnnlm. 

1> ((*-32) .1 (/'• 32) 



it will be found quite interesting for those who haw* 
never tried to And the true fri'czliig and lailllng points, 
to correct one's thermometers In Ihi* manner de- 
Hcrllied. and (ben hate (lie sntlsfaellon of 


light will be seen to travel along the eon- 
deuslug tube of the condenser. The light 
Is not tiy any means us bright as that of 
the firefly, and this exiterimont must Is* 
Iterformed In a dark room, ns must also 
the following one. The reaction la ac- 
companied by the evolution of quite a lit- 
tle heat, and formaldehyde Is evolved. 
Owing to the formation of dark colored 
oxidation products of tlie pyrogallol, the 
light will appear reddish lu color. A 
little manipulation of the stoivcocks 
may be necessary to secure the proper 
results. 

2. The reacUwi of lIi<okBo (Ohvmikftr 
ZfrituHff, Vol. 35, p. 190). This reaction 
detieiids (HI the oxidation of pbeii)'! mag- 
iieeltini bromide or Iodide by moist air. 
It la ueceasary first 4o pre|«re the re- 
iigettt, phenyl magoeoium bromlffe (or 
lodia») which may he done by the meth- 
od given In Hechco'a paper. The appa- 
ratus iMNMtwary is very simple; the com- 
IxtUMfl, lia Bototlau in anhydrous ether, 
nay be tfinfifly ahaben With air In a teat 
tube, or It 'nay tie poured unto a pUtee 
of wolateDad filter pgper, or be 

allowed to drop front a funnel onto' « 
tuolst«wd filter -puper. The light la pole 
groenbdi. aod of abont the M(aie tateoMty 
BhythAt of the foregoliift reaction. 

Wedtddfid ba« finmd Chat when thla 
conpoiihd la added to an otheHial wla- 


lietng able to hud Ibe eorri*ct temiwrature 


An Inexpensive Oxygen Retort 

By John Phin 

O XYdEN Is sometimes prepared b,\ 
heiittiig chlorate of potash and somi* 
Inert substance in a glass flask or even In 
a large test tube, but glass vessels are so 
easily broken that metal retorts art* 
usually pn*ferred. Tlie reli)r(H offer(>d by 
the makers of eliemli-ul apparatus are 
(lulte expensive, bnt one e<iuall.v as good 
may la* had for a trilling sum from any 
plumber or gas tiller Tin* one fuse Is 
simply a plw of gas pljN* 15 Inches long 
anil IVi Indies In dlanieti*!' One end Is 
closed hj s<'rewlnK on n cumiuon cup such 
as Is tjsed bj gas titters, and tlie other end 
Is sipiared up and the inside ri*uuied out 
smisith and stlghtl) conical, so that a gtiod 
siaiiid cork may Ik* us*s1 to close It 
Through this cork is pa.ss(*d a glass or 
Iron tube on which Is sltiira*d the niblM*r 
tubing used for dollver,^ WKh a gtssl 
cork and reasoimhly tight -111 ting Joints 
Imth for the I’^-lncli Inis* and the smaller 
tulss, this retort will sustain tsnisldenible 
preasnre wllhonl loss. It may l)o htmtud 
In a common stove by holding the corked 
end In the hand Two ounc(>s of <*hlorHte 
of potash with uu wiual bulk of black 
oxide of manganese or even cletiii, flue 


turn of ohlocptcrtti (hltro*«UQrotonB)i a OoMMHHtnttwi of nluliiHMilllimninnr by TVsatg*li rawtion. sand will prtsluce four gaUous of oxygen. 



Extracting a Lion's Tooth 

qxMlI'liArHK KWflJlH to IM* u coucoml- 
1 tiiiii Ilf HvlIlzHtliiii. civilised people 
Mlth iM'iffvt Hre oomparutlvely 

-.(•iiicc I iicIvIIImhI iind even (ieml-clvll< 
i/i-(l |i<ii|ile xlve their leelh no care, and 
M-l leiiiiiln white Hiid Hound; but let 
such |icii|ilc move to ii elvlllised laud, and 
ilciiiiil iiiiiilileH will he Hure to doveloii. 
The liiilmirlun iK*aH«nt known neither 
iiMiililii iiMli nor tiMitluiehe, wlille hla fel* 
|ii\\ iioMifoiieii Hiiffer ;treally from curies. 
The siiiiic sceiiiM (o he true even of wild 
iiniiimli. When, an captives, they are 
liiiiu;:hl Into touch with clvlllKatlon their 
tccih not liifreijaciitb yield to our highly 
ci\lll/.cil dlHciiHc, and the surgoon of the 
yon In ohllgcd to operate n|Hin them. Am 
iiia.A uell he liiingined, hlH tusk Is no dim- 
ple one 111 the ease of large ferocious 
animals The aceompaiij tug photograph 
illiisi rales Hurh an otierntlou recently iier- 
formed at the While Clly Jungle, I.ondou, 
In Dr Wiitl, a West hoiidon velerluary 
surgeon The imtleiit was a Hon cub, 
fonrIwMi moiilhs old, ulileh had lieon dUf- 
ferlng «llh loolhuche for some time He 
xMis drawn tip agnliiNt (he burs of his 
cage and held Hrail.x wllh roiws; then his 
moiitli was kept o|Hui with chunks of 
wiiod while the surgeon drew the dwayed 
molar The looth may he stsMi In the sur- 
geon's pliers at tin' right of the picture. 

Moving a House bV Boat 

A t 'HU 'Add leal estate dealer recently 
hought II twisstory (‘oloiilul bouse 
oh Mast lOiid Axeiiue. Clileago. In that 
liM'iilliai the liivestuieiil did not apiieur to 
Im> gill-edged, hut the dealer knew that 
the same house. hS'iited in unothor sec- 
tion of the I'lty, would find a ready sale 
at a Kreutl.x appreciated price. 

To move 11 In the ordlinir.V’ way on laud 
to that other dlstriet would have entailed 
px|iense so great ns to w1|m> out the prutit 
he hoiHsI to make iSo he deeUh'd to move 
the house hy water. Set upon the ordl- 
imry skids, the house was Imuled to the 
shore of Luke Michigan In order to gel 
the house upon the lairgi's and scows on 
which it was to he tow**d along the lake 
shore. It was iiwesHiirj lo build a pon- 
liHiu, and this o|K<rutl<ai had to Ih> re|Kiat- 
ed when the house liove-to off the site of 
its new loeiitloii 

Txvo large s<-ows were lushed together 
and tiionnsi close Inshore .Vnehnred fore 
iind aft and sniililssi np on the shore, the 
seoxvs weie held tlrml,\ in pliice, and then 
gu.\ed h> heavy hawsers, the house wus 
skidded upon the scoxvs 

do/, ell "husky" stevedores wariied the 
eomidmilioii offshore, a tug hitched a 
hawser to the scows, and one hour later 
the house wus siiulihtsl up agiiliist the 
shore tweiitj-four liliK'ks south of the 
starting isiint 

In less limn forty -eight hours time all 
told the house was reiKisliig oil new foiin- 
dalloiis .It I.iike Avenue The entire 
distance. Ii\ land, was mure timn three 
miles, l''oi tuiiiiteh there were no siiuaHs 
or other wciiilicr dlsturtiHiieee to Inter- 
fere wllh the work 

Phonographs for Aviation Scouts 

A rCDKIHNti to e\|ievluieiils made at 
the IliK aeiopliine gioiinds, near 
I'lirls, It Is no longci neeessur.v when 
seoiillng to eitirx a sivond inun acting as 
oliserver The pilot ean iniike all the 
ns-ords of Hie lliglil h.x s|H>aklng Into a 
H|MH-lall,\ arrniiged plioiiognipli This was 
Irltsl with good Miecesv on a Fawaaii aero- 
plane idloted liy t'.ipt Hull's, who x^'as ue- 
comiMiiiled li.v M .lilies Itlelaird, tJie In- 
ventor of the new "ltoneo|i|ioiie,” us It Is 
esiled III ordlimiy euses the pilot, when 
alone. Is not aide lo note down all that he 
sw's, for e\en should he he uhle to write, 
he must tJien cease to uhsei-xe With the 
new iihonogruph this drawlaiek Is over- 
come, and without Ceasing lo slis-r. he dic- 
tates Ills olmen-atloiiH Into a s|H>uking 
tube Tills connects with the iihonogrujih 
so us to make the record. The record is 
iimde oil a disk, which when tilled may be 
put Into u box and dropiicd from the uaro- 


are invUed M eoDtriMe pUtugmfihd «/ a««ef md 
uhjvvU, miqav owurrmeea unid ietgmtout eodtriimm. gMg «« 
availableiOiUbepaidforpfimfitll). 



ExtraetlBf a llon’a tooth. Pattiag tho holiMt to twt. 



Scoot aviotor mUag pfconognph Nccrti oog 
droppint thorn to tho grooMi for reprodoctioa. 



A poip of Mitr Wj i g tl UtPW i Itm lAocfak 



conid bo vary ’ twill : 'M,. p 
plabe oiacow «* tW tide 
ImproBMed vnth tbb MM 


O NE of the pnpUa of «n avUtl^ 

In Eiudaud boa reooDtIy dotfUod * 
hoadgear Which Ui hdapMtf M pPOtMt tb« 
woarer from aboein or blowa. A iffttM 
in mffht. our ISngUi^ contompoctltiiy, (MM 
which the accompaiiylnc Uloatnittoit hM 
heon culled, atutm that he had Sip ]plM» 
uta of belaboring the Inventor pMr tiw 
head with a piece of acaatUai white he 
stood pBMlvete emiUng, without leaUag 
(be blow in the leaet Ihon. la order to 


teat the devlco, It waa raggealed (bat the 
Inventor take a mnniog leap Ml tUt at 
one of the hangara. Thla he did, aa the 
photograph ahowa, and without infnry to 
hlmaelf. The headgear la of leather well 
)iadd«d with huraehalr and contaloa a aya- 
tem of flat ateel aprluga, which have the 
effect of dlatributing the abock auatalaed 
by them ovor a large areo. 


FiMt Pigmy Hippopolanl In 
Captivity 

T HK Now York ysmloglcal Soctoty has 
Just Mocured aome of the rareat, aui- 
mats of the African fauna, a unkiue pair 
of pigmy hlppoimtanl from the Interior 
of Uberla, 

Though flrst discovered alxty-elght 
years ago by I>r. 8. J, Morton, of the 
Philadelphia Academy of Hdencea, they 
have remained practically unknown, aa 
no hunter or cxidorer hua hitherto auc- 
ceeded In cairtuiing one alive. The two 
shown ill the iiwsuniiauytng llluatratiou 
are tho first living spertmens to be, ex- 
hibited ill ctvlltxatiun. 

Tho anliiialN were obtatuod from Mr. 


Carl Ilngcnbttck of Hamburg, and coat 
|12,UOO. A Hi»eclal exiiedltloii was 
etiulppcd for their capture In charge of 
MaJ. Hans Hebomburgk, iih Intrepid hunt- 
er and explorer. 'With a caravan of 100 
men he iienetratod tho dense and road- 
hms Liberian foresta 200 mllea or moro 
from tJie coaHt After many inuntha of 
dangers, Iiardsbliw and continual hunting 
the pigmy hlmwpotaml were located dn 
(bo upiior Lofa River. Here in their ro- 
moto haunts about 100 pits were dug In 
various places to trap tho animals. The 
pita were seven feet deep, and were care- 
fully covered so that tile sharpeat eye 
could not delect any signs of danger. In 
those the iMlr of dwarf hippopotami, male 
and ferasle, wore caught. MaJ. ttebou- 
lairgk states that unlike their big eonsiiut, 
the iilgmy hlpimtiotaml do not froUnent 
tho rivers. They make their home deep 
li| tho Inhospitable forest, in the dense 
vegotatlou, on tho lienks of the small for- 
est streams; bill, not sutlofled with the 
protection the fOreat affords them, they 
oiilarge the hallows which the water baa 
washed out under the banks, and In these 
tunnola, wbero they are luvtelble from the 
bunk, they slots) during tho beat of the 
day. It is very bard to even And a place 
-pthere there la the slU^teat chance of 
catching one, laKanse tUs animal roama 
through the forrst like an elephant or a 
Idg, usually going singly, tbouffh some- 
times 111 pairs, and rarely ustog the 
track twice. Tho tega of the pigmy Mp* 
popotamus are longer and more ideader 
ttt proportion than those tff the terser 
Mpttelea, and its eyes do not vpe|>’’ one of 
tta heaA Ahotber ktrlldag ehaweM i' is 
the long tall, twelve ludiea In the adult 
htete, whleb in proporthm te ttrtw 
aa Iteig as that of Its gtent Jjviaff ieetettro. 


Ml vrhteh hrtnga the* .iffee itea«te is« tlte 
aUMUan Uae of the Mcnli. ttee hUpfse- : 
pPtafBi piotuMd kM itbout.dik MU* 0>A 
'■tend lew than Ateittit;-;'' 

' -iwaHy W pohidte ' /h’ ■ ? 




*TIm BMnicott cook atovt. VarUtioiu of the Milla army belt. 


Inventors and the Armv and Navy 

The (iovernment’s Attitude Toward Inventions on Paper 


A MONO inveaton there hu up a pretty (rnn> 
'^aml oonriotion that in the military bWnohee of the 
Oovommant.the Army and the Navy, there ie much dia- 
eiimtnation in favor of the men who are in thoee eervicea 
aa acainst the independent worker. They hold that the 
man on the ontiide who inventa anything new in the way 
of ocdnuMe, projeotilei, armor or what not, hae a much 
law ohanoe of Mlliag hie patentbi to the Uovemment than 
dow the inventor of the same thingH who in in the eervieo. 

TbeM la some baaia for these chargee It is true, in the 
teat pUoa. that the Army and Navy departments habitu- 
ally refuse even to consider inventions that are offered by 
outsiders and that there may be such ideas as would be 
of much value to those services. Tliese departments do, 
aa a matter of fact, refuse to examine praotioally all pat- 
ented articles that are merely on paper. Any important 
article to be purchased by the War Department or the 
Navy Department must first have its utility very thor- 
oughly demonstrated. It must be tried in actual opera- 
tion. If it if a gun that is supposed to shoot five miles, 
the gun must be aetually made and its ability to carry the 
given distance must be demonstrated in the field. If it 
is a powder that in intended to drive a given projectile 
through a given thickness vi armor, the powder must be 
manufactured and shown actually to aonomplish what is 
claimed for it. If it is a tent t^t is intended to resist 
certain weather conditions and wear for a certain number 
of years, the time necessary to demonstrate those jioints 
will bo taken by the Government. 

The man in the servico knows these things. When he 
makes an invention that he wishes to sell to the Oovem- 
ment he never goes before the proper authority with mere 
sketchw of his article. He hM it in the completed form 
and has made every arrangement to demonstrate it in 
actual operation. On the other hand, the oivilian invent- 
or goes to the department with the mere plans for an 
invention. Ho is not in a position to make a proposition 
to the department upon the baas on which it does busi- 
ness. He is not given any consideration. He feels he 
has been discriminated against. As a matter of fact, he 
has failed of an ample hearing beoauae he is not prepared 
effeotoally to demonstrate his article. 

Aside from thia the department is constantly working 
hum the indde to improve Its ordnance. The Oovem- 
aieat does not, however, patent its inventions in advanoe 
of their demonstration. At the time the outside inventor 
lays his patent before t]^ department it may be that 
the probUgas are being wtwked out If an invent- 
or offered an aeroplaae gun to the Government to-day 
it would be more than likely that aome of his ideas would 
be ia owtffiet with aome that are just now being worked 
out in the Oovecnincnt gun fSMtories, for the Govem- 
aeatiavwy busy along these lines^ U^ess this inventor 
had hh gun completed and was ready to demonstrate it 
(an ilapiwhable eoodttion) he would be idven little con- 
tldetatioB. Later the aame ideas might appear and he 
sro«d4 believu they had bem^tolen from him, while, as a 
matter of taet, Imd been merely called out by the 
aoe^l ef the time. 

^ bum whole la itho Anny or Navy quite naturally 
lnio#e a gnat deal more ef the needs of those services 
the men oti the outside. This makes it mote 
imibpble that ha wffl malu InventionB for which there is 
.W'hetfvndeesaiiii^ When this advantage Is added to his 
' ig g^h nioh inven- 

s it h up* B««»rieing that the 

men is getting the oafl on 


Rv William Atherton Du Puy 

Again, it may happen that an outside inventor may 
demonstrate an article which is greatly needed by the 
Government. Re may present his ease to the general 
satisfaction of the given department. That department 
may want to buy his Invention. There is, however, no 
money available for the purpose. There may bo years 
of delay in getting from Congress the needed money. 
The man in the Government service is aooustomed to 
deal with governmental delay and red tape. The man 
on the outside is prone to think that he is being trifled 
with, to become disgusted with the delay, and to cease 
diplomatic relations. Here again the fault » not in a 
dimrimination against him but in his lack of an undei^ 
standing of the ojdgonciea of dealing with so oumbersomo 
a oastomer as the Govanunent. 

If the outside inventor finds that the Government ia 
infringing his patents, here again are conditions which 
onnvinoe him that the Qovamment ia attempting to do 
him an injustioe. The Government long had the right 
to seise, under the law, whatever it chose in the way of an 
invention and make use of it. The Government might 
not be sued and there was no ohanoe of getting results 
through the Court of Claims. The Government main- 
tained that it was favoring the inventor in protecting him 
from his rivals and that there was HtUe reason why it 
should grant this protection to its own loss. Until quite 
recently it has the^oro not been unusual for the Govern- 
ment to fredy help itself to whatever it chose in the way 
of patents. 

Many inventors have succeeded in getting pay for 
their patents by means of special, bills through Congress. 
The Government moves slowly in the payment of any 
claims. Its officials are very conservative in the expen- 
diture of money. They do not pay claims as long as 
there k any other aetion they may take. These officials 
thus aseuro themselves against any possibflity of being 
held responsible for expending money when suoh action 
was not justified. Many an inventor has gone hungry 
while waiting for the money on a perfectly good claim 
that rested in some Treasury Department pigeonhole. 

The Government three years ago came to the oon- 
duaion that it was making a mistake in not allowing 
whoever made an invention which it used to profit 
tharaby. It got the idea that it patents for appliances 
wen paid for, the devdopment of patents helpful to the 
Government would be encouraged. A law was conse- 
quently framed by the Commissioner two years ago and 
it finally pasaed. To-day there is a ohanne of sale of a 
patent to the Government that is comparable with the 
chance of sale to any other large business concern, and 
the Govemaant now protects the recipient of a patent 
from Federal iatnngemmit ae well as Infringement by 
private intfviduals. 

But eonditians have long been such as to lead the 
iaventor to bdieve that there is a oonspiraoy to keep him 
out of govanunaatal rseognition and from realising upon 
his iaveutlons. The fhete probably are that he is me^ 
up agaiaet a oondltion that «dsts in the departmCnte and 
that then ia no favor whatever shown to the inddo man. 
He awet tew;! tin method in whioh patented artioles 
UUat be pwaeated to the Government and he must 
hbn^ wltb (he deliberate manner in whioh the 
OovsmMnt aettlee perfeotly good oloinu. 

When oivf^ fails to sell apatent to the Army or 
ttw Navytmd he teds that ha has been dime an injustioe. 
he bttfy vat6m Ue dfeeontent. The publio heira more 
«r leie «r tUa diwaddaotion. Juat the oppoaite is true 
Qf themaaintheearrioe. When he fails to get his inven- 


tion accepled he may protest in his inner circle but there 
ia little heard on the outside • This ia because of a very 
peculiar and mtereating condition with reference to inven- 
tionn that exist in the Army and Navy and because of 
whioh the servioe inventor is at heart more bitter, in 
many oases, than is the man on the outside. 

Almost from the beginning of the Government it has 
been a matter of sentiment and of more or less general 
practice timt the man in the servioe making an invention 
should not consider it as his own but os something 
Booniing to the service with which ho is assouiated. 
There is a departmental order to this effect in the Depart- 
ment of Agriculturo In the War Department and m 
the Navy Department this rule has been enforood. There 
IS no departmental regulation whioh places any stress 
upon the inventor or in any way makes it necessary that 
he should donate his invention to the Government. 

The legal aspect of the matter has l>een definitely set- 
tled The decision of the Buprome ('ourt of the United 
States in the case of the United States v. Burns defines 
the rights of any officer or employee of the Govonmient 
m his patented invention. That dooision is, in part, as 
follows: 

"If aa officer m the military service, not specially em- 
ployed to make experiments with a view to suggest 
improvements, devise a now and valuable improvement 
in arms, tents, or any other kind of war material, he 
is entitled to the benefit of it and to letters patent for 
the improvement, from the United States, equally with 
any oUier citizen not engaged in suoh service; and the 
Government cannot after the patent u issued make use 
of the iraprovcmunt any more than a private individual 
without lioenso of the inventor or making compensation 
to him." 

But despite all this there is a general prejudice against 
the man of the Army or Navy making any money out of 
inventions It is held that these men have been given 
their technical education by the Government and that 
they have drawn salaries from the Government during 
the time they have been evolving these inventions. 
Therefore the inventions should be the property of the 
Government. The publiu is inolined to this belief. The 
majority of the men in the service either favor this oon- 
•truotion of their duty or yield to public opinion. It is 
true that great numbers of very valuable inventions arc 
thus given these servioes every year. 

On the other hand, the Government has repeatedly 
paid tor the inventions of its officers The ocoaaona are 
too numerous to mention, but reftTonce may ho made to 
a few. There is, for examiile, the Mills Woven Cartndgo 
Belt, the DashieU Breech Meohanism, the Fiske Tole- 
soopio Sight, the Lewis Range Finder, the Driggs-Sohroe- 
der Gun, the Fletcher Broeoh Meohatiism, the Sibley 
Tent, and a great many others. The list of 'Army and 
Navy officers that have been peouniarily lieneflted by 
their patented inventions would be almost endless. 

Probably the greatest success among the Army inven- 
tors has been Brigadier-General Anson Mills who has 
made a large fortune through the eartridgo lx<lt that he 
called into being When Gen. Mills was doing scout 
work in the West many years ago ho was greatly annoyed 
by the fact that the army belts wore constantly ooming 
onsewed and failing to serve the purpose for which they 
were intended. He devised tho one-piece woven belt 
that is now in use. When ho liad completed his belt he 
idlered it to the Army through the proper channels but it 
met with no favor. He wanted to sell it abroad and 
sou^ a manufacturer for it. There was no machinery 




iu'. 



limt would weavo It. lie then Invented a 
ufiitiiig luaclilnu to make thia iwrtlcular 
lirodiK't. lie look the inHchliie and the 
iH'lt Hltrtatd and aold them to different 
I<;uro|>etui KovcrniuetilH. Thus eucouraited 
lie returned to Ameiieji and finally auc- 
eeeilwl In HellliiK to the War Department 
and, havliii: lieen at flrat turned down, 
forced the (tovernmenl to puy him a band- 
Moine la-lee It la Hot known junt What 
nil rioaltleH linve lieeu. tmt the fitturea of 
luislneHH In IIiIh Ixdt done In a aliiKle 
iltH-Mde Mhow that more tlmu u mllllou 
and a half dollara' worth of them wore 
iiaed (ien Mllla la now retirial, and out 
of the pioeoedH of Ida lieit hue built a 
hirne and liandHome office bulldluK Juat 
iicroaa the afreet from the War Deiairt' 
meul, and flilH he i-enla to the Govern- 
ment, and it aceommodateH overflow bu- 
reuuH from that depai'lmeiit. 

The Hlhley lent la uu Invention that 
hn« drawn a lot of money from the War | 
Deiiurlmenl II H .silile.v imleuted It In 
the late tlfttea and entered Into lairtner- 
Hhlp wllli MaJ William W. Uiirna, and 
tlKw ><01111010011 wild terita to the Ooveni- 
nieiil, receiving $10 each on Ihe flrat fifty 
and $r> each on .I.OtKi (hat Immediately fol- 
lowed. When Ihe Civil War broke out 
Hlliley IdcutlUed hlmaelf with the Con- 
federacy, and thereafter ho received 
i-oyaltleH. Maj Itnnm remiiliieil loyal and 
continued Ui twelve his proportion of the 
royalties which aKureRated soraethlnR like 
$llitMki(). 

Maj. n M Mssak, IT. S. Army, is the 
Inventor of a machine for the muunfue- 
ture of eiu'IrldRe clips This machine has 
hmi In use In the Government nraeuiils 
fur many years, and U Is claimed that it 
•uivcs the Government some f40,00<l 
year The Goveriiinent entered Into no 

contract with Tdssiik for Its use, and he 
had derived no Iwiiellt from Ills Invention 
until, in llkJ.^, a tilll was Intrmluced Into 
Conifress uwardliiR him a lump 
$2ri,(KKl 

Francis 11. Biizzlcotl was a private In 
the array and asslRiied to the mess wpiud. 
In connection with his work In the field 
he devised ii raiiRe for tiaklng broad. 
These rauRes were remarkable for the 
amount of bread they would produce in 
a Riven space and fur their lightness of 
weight. They Immediately found favor in 
the Army. Altogether nearly |2(K),«tK) 
worth of thorn has been bought by the 
Arm.\. They are manufactureil by a com- 
pany to whom Huzzlcott assigned his pat- 
ents, and the amount of his royalties Is 
unkiiowu. 

Ciipt. Thomas Fniuklln, U. S. Array, has 
made a more typical Invention. He worked 
out a pot4ito-|>celinR machine, the man- 
ager of tile luiiiidry at West Point collab- 
orulliig will! him. They assigned their 
IMitciiiN 111 a lunniifucturliig company In 
New York, and to date there have lieeii 
some luiiidrcds of these machines sold to 
the Gdvenimeiit at each, out of 

which If N reasonable to supiKise the In- 
veiitiiis lime rwelvcd a fair royalty, aud 
the eiul Is not jet 

Meut II C Mustln, tl. S. Navy, is the 
Inventor of ii telescopic ordnance sight 
which Is usctl in the Navy. The owners 
iwclve, through an agreement authorized 
b,\ Ihe Sei-relnry, .$riO each on these sights 
piirchiised 111 the Nmy The first piir- 
chas<‘ Mils sl\lv-sl\ sights, whieh netted 
tiMi Iment.ir Ihe neat sum of $3..'I0(I 
Philip nichlmni. Chief Constructor of 
the .N'aiy, rellreil N the Inventor of the 
Franklin life liuco , ii circular float with a 
twtent torch Hull flares up when the ap- 
liaratus hlls the wgier. The Inventor re- 
c^ved $50 for eacli Inun during, the life 
of the imleut, and since the seventeen 
yearn allowed him lus'iiuse of Ids protec- 
tion expired, he has been iwelvliig $25 
each royalty, us u result of which he 
has hetxnne a very wealth! inun 
J, A Mudd, Pay lusiiccUir of ihe Navy, 
Inventtal a carrier fur pncuiimllc tulies, 
which he sold for |1,2(K); Commander 
WHlliim Little of the Navy, a holler tulK* 
HiopiM'r, which is now lu use In every ship 
of the Navy. He has never received any 
money for It, hut maintains that the Gov- 
ernment should pay liln OM dollar (ar| 


every stopper It Is using. George F. 
Hchlld, a naval architect, Invented at 
Mare Island a caiaaou gate, which the 
Government Initlt Into a drydock nt an 
exiMmse of 100,000, thereby aaving itaelf 
$40,000. Sefaild aued the GovenuaSBt. hut 
there waa no way In law that he could 
collect, aa this WBB pre^-lous to the pas- 
sage of the leglalatiou that enables the 
lurt of Claims to award Inventorli. 

Killloga. a Pay Director In the Navy, 
patented an emergency food, Sellhig hla 
lialents for ffiOO In cash and two cento a 
all that waa sold. The Ctovem- 
is biteu using adaptatioDa of thla 
food ever alnce. 8o might the list be <wn- 
tliiued indednltoly. 

The man In the service Is, therefore, 
barraaaed by a eeml-eatabllshed custom of 
dedicating bis patenta if be is not treat- 
ed ns he feels he should he when he offers 
his patents for sale he rarely niakes much 
public clamor in the matter. It la, there- 
fore, taken that he la well sattsfled with 
the treatment he receives from the Gov- 
ernment, aud ills silence, when contrasted | 
with the clamor of the civilian, la taken 
as uu Indication of a different treatment 
accorded him. With all the facts in mind 
it would seem probable that the Inside | 
mail In the War or Navy Departments 
has a much less chance of profiting by 
liivenllons, isirtlculurly If they were pre- 
sented wllli no lietter understanding of 
the iiarMculur needs of the case, than has 
the civilian. 

It la unquestionably true that tioth the 
War Department aud tlie Navy I>e|Ntrt 
ment are vigilantly on the lookout for any 
Invention that will Improve any one of 
the thousands of things that go to n 
up the equipment of either of those 
vices. I’artlcularly since the passage of 
the law of two years ago la there an ex- 
cellent opportunity to sell to these depart- 
ments patents that may be demonstrated 
lu such a way as to show the advisability 
of their purchase. A survey of the whole 
situation would lead to the cdiiclusion 
that either civilian or service man has au 
excellent chance of getting some of this 
Federal money If ho but kuows the ad- 
visable method of placing bis invention 
before the deiwrtment, and if he but 
cepts iihllosophically delays that are ante 
to come aud bides the time of ultimate 
settlement. 

Note* for Inrenton 
A Non-rraewabie laeandeaceiit Lamp. 

■In patent No. 1,034,722, to General 
Eteotrin C'umpany, assignee of M. M. 
Merritt of Middleton, Mass., is shown 
non>renewsble iuoandesoont lamp 
which a filament is arranged in a bulb and 
means are provided for defacing the walls 
of the lamp space when the lamp is 
lently heated. 

Combines Coffee Pot and Tea PoU- 

a Imdy of oonioal form a partition is ar- 
ranged to provide two oompartments, one 
for toa and the other fur ooffee. The ooni- 
portments liave individual spouts, each 
with a valve, and they also have sepatate 
lids or covers, and either or both of the 
oompartments may be used as desired. 
The patent, No. 1,035,407, was issued to 
James R. Beaseley of Lynohbntg, Va. 

Novel Disposition of Aeroplane Planes. — 
Diokran Q. Tertian of Washington, D. C., 
has received patent No. 1,035,600 which 
shows an aeroplane with a frame and front 
and rear pairs of upper and lower sustain- 
ing planes, with the planes of each pair ex- 
tending in opposite directions and lapping 
at their inner ends. The upper pbme ot 
each pair is at the same side of the frame 
the lowc«r piano of the other pair. 

A Baltimore Heater. — In a patent. No. 
034,465, to James M. Kennedy and 
James O'Hara of Baltimore, Md., there is 
shown on the sloping roof at a house a 
solar water heater, in which a glais oovered 
Twix ooutains a number of thin flat hollow 
metal sections oonnwted to fonn piaeti- 
cally a coil and expoamg their flat Ja0MI*tb 
the rays of the nm, supply 
pipes being supplied to drMfarti viMr 
through the heater. I 


SECENTLT PATKNTBD OnnatTIONB. 

Tbsss eolamas srt open to all 
nottssi an Inssfttd by 
with the InvootoM. Tonus 
Advertteteg DspartsMet 


ot to*' fleiamitwij 


B, Cook. 

tlnlon Co., N. 3. Mr. Cook provMes a 
so4 tniproysd borseaboe srrani^ tor convsnl- 
•nt aud eotek attacbmsBt to tii* aalnsl's boot 
witboat tbs use ot borseaboe osUs, sad to 
allow ot readily repladag worn out calks wltbj 
DOW ones and insuring long Uf** of ' 

MBDICATHD AIB C0M1*0(IND.-J. CoS- 
Nsnv, 4esx Bell Ave„ 8t. Isiuls, Mo. Tb* ob- 
ject of tbts lUTOtttor Is to provide an atmos- 
phere In a suitable Inclosuru or room Impreg- 
nated with suitable chemical particles of dust, 
which co-act one with the other, purifying 
and which are admpt- 
breathed, with tlie atr. Into the lungs 
of animals. 

mSINFBCTlNO AND SPONOINO APPA- 

KATUH H. Babiiok, TSfl Beck St.. Bronx, 

N. T., N. Y. Thla apparatus Is eapeclally do- 
use by tailors In small tailor shops, 
and Is so constructed that tbv disinfecting gas 
after perforiutug Its work on clothing or other 
articles Is driven through a suitable conduit 
leading to the outside of the building, so that 
It will not make Its presence knows In the 


(12680) C. C. aaks: In a heavy etona 
bow far below the ourfaw at the ooaaa #61 tbe 
wind have an oSeet on Uw waWf Abmit how 
much of the eiafsoe doM the Wind drift, or bow 
tar below tbe surfaoe wlU aa objaet haw to be 
I itonn w6l not aOeet Itf A. Thnw «* in* 
stanoee on reeord In wUob theeffeote of the wavw 
great tompest have been known to resMi 
) tUrwauarten at a mfie beloi( the auMMe 
of tbs water. Telegraph cables have been dis- 
turbed at that depth in the WyvUie Thomson 


utilities. 

ATTACHMENT FOB MA'lTttBHK FBAMBB. 
O tiASAit. New kork, N. V . care of Uasau 
Spring Bed I'o. 28-82 Cunibcrliind «t., Hrook- 
N. Y. This Invention Is more particularly 
use to i-onnectlon with and as constituting 
essential part of the frames on which 
en wire mattresses are supported In 
stretebed form. It supplies supporting loeons 
for the mattress frame capable of adjustment 
adapt the mattress to beds of different 
wldtlis 

'UITIIRS URIBR— P I). RloahAN, 104T 
la-xIngtoD Avc., New York. N. Y. This Inven- 
u provides means for furnishing an appa- 
lus liy tbe use of which clothes bung upon It 
•r the street level may lie thereafter lifted 
any reasonably desired height, such as that 
an onHnnry building, thus taking alVmn- 
tnge of the cleaner, purer and better circulat- 
ing strata of air at such heights 

COOKHR A'mCHMRNT FOB FUUNAC'K 
DOORS. — 0. F. llovrUAN. care of Tuttle. Mc- 
Arthur d Dunrieback, 501 Hollister Bldg., 
Mich This device Is resdlly attaeh- 
able to and detachable from » furnace door, 
at the Inside thereof, so that when the door 
et or (Hiulvalent receptacle 
forming a {lurt of the device will Is- supporti-d 
over the lied of live ,sinls In the fnrunce fo 
tbe baking of potatm-s and tbe cooking of 
other food 
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DBSIQN FOR A FARrMT OH RIIO.— W K. 
Satbrh, Tbonipsouvtile, t'-onn Mr. Hayera 
Invented four new origins! and ornamental 
designs for a carpet or rug. Tim series run 
from patent No 42,80.1 to 42,8B6, Inclusive. 
~ ■ design shows richly planned and elabor- 

ately executed patterns Involving many fest- 
In a wide range of artistic and foriiwl 
effects All except No 42,800 have the char 
acterlstlcs of precision of outline amid a Held 
of beauty, while the uumlier Just named is 
succesaful by a composition less deOnlte in 
' <ld. hut of crisp outlines. 

PKRHJN FOR A t'AUPBT OR BUG — J 
PXOKI,. Thompsonville, I'onu lu this dss' 
the main border Is sdged hy scroll work Incl 
lug Bower patterns. The wnter piece snd 
garland, ur clrrle, in the hod; of tbe rug hi 
tbe sumo attractive features as the border. 


Norn. — Copipi of any of these patenta will 
bs furnished by the BciSNTiric Ahbrican for 
ten cents euch. PleRte state the name of tbe 
patentee, title of tbe Invention, and date of 


Wn wiefa to call attention to the fact that 
» are in a position to render cunipeteBt ser- 
css in evory branch of patent or trade-mark 
work. Our staff Is composed of mechanical, 
electrical and chemical experts, ttiorougbly 
trained to prepare and proieoute all patent 
appHeatlons, Irrespective of the eomplex nature 
of the subject mutter Involvod, or of the spe- 
CtaUsed, technical, or sdenflflo knowledge re- 
quired therefor. 

are prepared to render optulone as to 
validity or infringement of patenta, or with 
regard to conflicts orislag in trade-maric and 
unfair competition matters. 

We also have oiaoctates throughout the 
world, who asiUt in the prooecutlon of patent 
and tesde-insrk applications flled In all conn- 
tries foHli|n fo the United Btotes. 


8» 7 BWstt, M. W., 


that so simple rule ean tw given which 
rtr nil cssee, end geMeally the depth to 
n ordinary storm disturfae tbe water is not 
Probably stone work will not be over, 
turned below n depth of 40 feet, though peroepU- 
hle motion of tbe wnter may be detected to nbout 
380 times the height of the wave, os is shown by 
the loboraiory. We hnve no flg- 
for the drift of the surfaoe In a vrlnd. Where 
there ore no currents. It would not be very far. 

(12681) U. 8. W. Mks: I onm pwrw 
tklpstiid in on oxpeiinmot where four persosM 
Utted tram tbe floor on which they stood a ftfth 
pmon, weighing 135 pounda, upon the tips o< 
X being one of the four, 
mnembsr very distinctly that the party whom 
raioed from the floor nppnranMy did not 
igh one potmd ,but rather seemed to be suo- 
ned by some unseen force: while to tbe party 
10 was being lifted, oceordlng to his own state- 
-nt. the word imighl hod (for the time being) 
t Ita meaning. He stated fats body seemed 
be unaffected by gravity. Would you Undly 
er me to some work treating on tbe aubjectf 
A We do not know any book In which tbe experl- 
ot lifting a penon In the mnnner you 
»e Is explnlned. Wo nre onlled upon very 
frequently to expinin It, and will give you our 
explanation Four persons lift a person weighing 
~ ' of the four lifts about 
It does not cull for any 
great effort, even when done by tbe Index Unger 
The writer has lifted lAO pounds with 
his little Anger. Wlu-n you lifted the 84 pouoda. 

oil rvquirad to do something else at 
time, were you notf Usually tlw one 
directing tbe experiment eequiree that all, In- 
cluding tbe person to be lifted, inhale tbe breath 
forcibly and absolutely at tbe seme instant, and 
to lift at exactly tbe Instant at which they breathe 
Tbe natural result of concentrating tbe mind and 
all the mind and attention upon breathing, is 
that every one Is totally obUvIoua to the amount 
ot effort put forth as IttUng. You think yini do 
not Ult at all, but In font you lift one-fourth 
of tbe weight of a person. Try It on something 
which four people cannot lift with their Index 
flngsrs, and you will find that gravity has not 
been suspended The explanation is psycholoal- 
col. 

(12682) 8. 0. M. asks- 1 ahall be greatly 
obliged If you will kindly decide tbe fallowing dis- 
pute. I claim that time has always existed, while 
that time began when the 
world began Which is right? A. "Time" Is usu- 
ally deflned, "a measured portion of duration." 
It Is from tbe Latin, umpui, temporU, from which 
we get our vrords (emporary. temporal, and otheni. 
One derivotloa of the word is from the Latin verb 
atretch 

over. Prom thla verb we'bave (enss 
the time to which an action la Um- 
oloth stretched over one for a cover, 
and many otheni. Duration bos no limit It b 
have Um- 
words for 

periods of time exprtw this thought, a seoond. a 
lour, day, pear, century, etc. Btcrnlty 
Umltlees time, but usually In one dlrsc- 

In common speech wo soy tiwra has 

boeii an eternity past In which time began. There 
eternity to come In which time will end. 
When tlmo began, and when H wlU end, w« do not 
do. begin the mrtsuatog of 
rime from any ovent~ths year IPIS of the Chris- 
or tbe year ot tbe world, if we knew Us 


oitlog, There is no natural unit of tliiM. Tbebtot 
re is the day, and that b voriabla, the 
wMBus You see we ooniMt agree With 
eitiiar of you. We do not think time has slwaya 
exttted. Orestion was at the beginning of time; 
but that was before the world was evolved from 
the origlaal uebuia. All our chramdogles ore at 
our own lavenrion, ustoul fur eur own puiporei, 
but not natural, and at saaw time to oome to «i 
Do you Bay, "This Is more logical and thso- 
1 than sdeotifle?" WeU, perhaps. YTe do 
ecMa which ot you two Msadfl b wrong- tt 
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It tnMi h«»« Ml IW“ *» 

wtiMl Mtt «M Wly. »A t» 1«““. 
It'Ctt. in tirioe i» nuf^ to ilw of 

ohulniiw ytootiow. PifOM Mod fkotollMl or a 
yaodtl <« youT israstioo *ai a dafariytion of 
^ «nrf«a, a*fluidB| U$ oftoiiou. 

Ml oomoraadoatlona an ttriatly opofidaiitial. 
Our vaat p ro a ri aa. astasdiM oaar a yariotl of 
Mora tkaa aixty yaan, anailaa oa ia many aaaai 
to ailaita in ragard to jutaatabUity wftluwt any 
Wataa *a tlx oliaat. Our Haad Book on Pataata 
la amt fraa on raquaat. TUa caplaina our 
atatMk tamaa, ala„ in ngard to PATENTS, 
MARKS, FC^EIGN PATENTS, ata. 

An yataata aaauvad tkroagii ua ara SaaOribad 
without aoat to tha patantaa in tha SCIENTIFIC 
AMERICAN. 
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AOBNTI— Ona float inraatad la a Poatal Card 

AhnalnumOo .Dir. 10S9, Lamont, III. 

PRSK SAMPLE maa with tha amt lattar. floma- 

■CLP WANTED 

MBCHANtC WANTED. A rallabla. ataady 
man Ita a parmaneat poaltlon to auparriaa, rapafr 
and adluat aqulpmant In imall nuauraeturlna 
aatabUmmeat la Broohljrn maklnc wira apaclal- 
tlai, Only aenaral moobanloal aaparlenoa aeadad 
Addraaa, atatlas aan. aalary daalred and nill par- 
Scalam. Harding. Box 773. Naw York. 

WANTED; Thrra laboratorlaaa at ta.OO uer 
diem. A eompatitlve tnamlnatlon will ba balaat 
tbaNary yard. Bro^a. N. Y.. Saptambar 33, 
Itia, for tae parpoaa of fllUag tba abova pnal- 
tlona. For further Information addraaa. Com* 
mandaat. Navy Yard. Brooklyn. hTY 
WANTED • One Uboraturlan at St.OO per diem. 
A oomnatltTro axamlnatlon will ba bald at the 
Navy Y^. Bmtnn, Maaa . Septambar 38. 1«13. 
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Gmaien Air 

(COndiMad /rom poet tlAf 
bolieve the stEtement putylislMd in Qer- 
many on August l.'ttfa, m ooniiBg from 
a “raolly reliable souroe," an sngineer 
there hae sueoeeded in oonstruotiog an 
aeroplane, whioh by an ingenious meohan- 
isln can remain suspended for a con- 
siderable tune in midair. Before accept- 
ing the announoement we must wait. 
Still, sights to meet such a oase as 
this have been thought out, one such 
being an arrangement of mirrors for 
use at night when attacking warships at 
sea. The aerial destroyer is supposed to 
be maneuvered above a vessel until 
tbe ^are from her funnels is seen re- 
fleeted in the mitrom, when tho pres- 
sure of a button oauMs a dynamite 
bomb to (Lop vertically onto the target. 

These plans are eyoellent no donbt as 
far as they go, but they leave out of con- 
sideration the fact that the noise of the 
engine on a calm, still night would very 
probably betray the approach of the air- 
craft, if an aeroplane — the insistent 
rattling bum of M. Salmet’s maohine 
along the coast line of the Isle of Thanet 
is in my ears as 1 write ; and to silence 
the engine may involve loss of power at a 
critical time. 

Again, although wo have no actual ex- 
perience on the effect of the liomb-dropper's 
flying machine of the explosion of a heavy 
oharge of, say, dynamite on the ground- 
surface vertically beneath, it may be as- 
sumed that ho would be safer at some dis- 
tance in a diagonal diroodon from the point 
of impact, so as to be clear of the upward 
effect of the explosion which must cause a 
considerable disturbauoo of the air in its 
neighborhood by ooucussion. It would be 
better therefore on this supposition that 
the bomb should be delivered while the fly- 
ing machine is on the move, and to meet 
this condition tho best apparatus which 
has yet been tried on occasions open to the 
pubUo and of which records are available 
for publioation, is the one whioh scored a 
victory for the United Htales in the 
person of Lieut, iieolt this year in the 
Miohelin Target C'ompetitions, for bomb- 
throwing from aeroplanes, in Prance. 
These, after being open for a considerable 
time, flnished in the middle of August and 
the American officer, in a monoplane piloted 
by the Prenoh aviator, M. Oaubert, suo- 
ceodod in winning the SI, 000 Miohehu 
prize for dropping flfteen bombs into a oir- 
ole 66 feet in diameter from a height of AW 
feet by placing twelve out of the rmiuirud 
fifteen projectiles within the area of the 
tauget. He had previously made an almost 
equally good record by dropping eleven 
out of fifteen into the circle. Also in tbe 
previous week he bad won the prize of 
$5,000 for dropping the largest number of 
bombs into a rectangular space of 170 by 
40 feet from a height of 2,4<n feet. 

These results are quoted from the Pans 
correspondent of an English daily paper 
Without having been actually present at 
the competitions it is imiKissihle to judge 
bow far the oondltions approached those 
of war, except os regards the height of 
drop, but Lieut. Soott'a apparatus has been 
des^bed in tbe 8 cientific Ambrkian of 
October 28th, 1911 and the British Aero for 
March, 1912. Although, like any other 
mechanism of a similar kind, it must re- 
quire perfect oo-oporation, as the result of 
practice, between pilot and bomb-thrower, 
it is far and away the best and most jirao- 
tical which has yet been heard of. The 
Qerman authorities have carried out care- 
ful exjieiiments from time to time and are 
understood to have satisfied themselves 
that tho dirigible forms a better carrier 
and platform for tho bomb-dropper than the 
aawndWBi. The fins af Zeiss, the well- 
knoim opticians of #aaiN l^ave brought out 
a iWltiH.instrumijiiill,,'^ the particulars 
of this, ake those ^ Qerman experi- 
ments, are kept saoilD At pcedent. 

It is signiflOant the vafious large 
diriglblee which anUKg to oontract 
for the rreaidi and^lsrmaE '|nMpiments 
ate aU deeigiMd to oany ooasimW 
tnight thaa is toqiiighd tor «mw. 

iMl aad oU, tito pMaaBtktt IMN 

JBSqtoUgDmNdtMriiilMlTH. IB«MN 
[ddflto it id iptMUMilF dtitid tilBt bmU 




“Tlaf’s the Cloth" 

AN unfinished worsted, made 
right, is one of the finest 
fabrics ever put in a man’s 
suit. Always appropriate for 
business or .semi-dress, it is 
dignified, rich, tailors splen- 
didly and wears well. 

Your guide to the best un- 
finished worsted is this name 
stamped on the back of the 
cloth— 


wasWNSton 

UNFINISHED WORSTED 


WASHINGTON 17*9 i» * liighcst-gnalr 
itvie fabric for men who apprecute thoioii^li- 
brccl rlutheii. It ii> pure wool, has a beautiful 
aiirfarc anti does not wear shiney. London 
shrunk, ^6 to 5* inches wide. 

OSWEGO SERGE for Fall and Winter 
wear is a distinctive blue serge of supberb 
quality. Tailors spifiididiv and retains us 
smart appeaniiice tlirough long wear 


AineiicBn^ibCoiniw 


as At a cft A—ilsxa Weslsa Caapwr *1 New Yerk. 
AsMfku Wtoisa MN 
IS&tolMSinelMtoAwaM, NevTerk 



ANNOUNCEMENT 

To ODory mitomoUto or truck ownmr or manufiactarmr—to comryon* who aoma a otor- 
ogo kattory for tmy purpooo whatoocr — to onyono who ridmo on a raUroad train. 

Within the great U-S-L plant, piaured above, the world’s largest in the field 
of specialized electrical manufacture, are centereii the facilities and skill growing 
out of fourteen years’ pioneer experience in perfecting storage batteries of all classes 
and making dynamos and electric regulating devices for the most exacting uses. 

Exhaustive research, most accurate inspection, and absolute standardization 
contribute to the unusual character of a product bearing the U-S-L trademark 
Rigid testing of both raw materials and finished product, conducted in com- 
pletely equipped individual teiting laboratories for each product, guarantees the 
efficiency and service-value of every piece of U-S-L equipment. 

U4ML HpiatoM— d Etectricsd Produote 
U-S4.SkorailoBotlMl«(NntnVlkll«N» U-S-L El«lrie Startar ud Uohtw 

For Btettru ythwIa-OTM In pownr capKlty Th» ‘ Fly Wheel Slxrt. r” in n iixHilal combinn 

lion motor and generator Intlalled m plnce o( II.., 
U-5 L W AWf In uxuxl engino fly wheel 

nilntalDinx high sfllcwncy for limtUoa of oaalnei. . 

electric hght for tutooDbllaa etc. Axta liifiilmo Equipnmtl (Bllu Sretm) 

U-SL StoMnwry EoWkfWf-Por electric light- The p.onerr in the field; now standard Six 
iBf coantry botOM rsaote iron powor circaiUe thousand now supply electric llirht for railway cars. 

mrntog awnrlea Co-Op*ration 

Servii» to mittomers along lingg of active co-operation ia another feature in the U-S-L policy. 
The U-S-L Scrvioc men opertM from U-S-L Stationa mainuineci in eight of the largest cities. 
They (»-opetBte toward the end of contimiaiialy maximum efficiency of U-S-L products. At 
all Stations a completo stock of sppre is Mret 

Wtito for hr Netme tj m, Dim*t buy an intoMobile or truck, gasolene or electric, or install 
aitMWBbsMiyforto]^tSias«EPymitol^fiP^U-S-L. Correspondence is solidtsd. 

0aiwEhM#3ia»Alt.!lewTegh--Fortoyt IRt|ssaFals,R. 

tiiiiissiiiNiiitsiiiiliiiini r-rTOiilrr^'~ - r t e 
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“If It’s An Inter-State — 
You’ve Bought the Bert ” 

From all over the country comes the cry — “Give us a 
motor car that can be operated without discomfort’’ 

The answer is-“THE INTER-STATE*’ 


F.lrctrirally ataited and lighted, die 
Inirr-State at onre nui high above the 
cars that itill enforce the di»tnite/nl 
"hand-cranking” and " lafety-match- 
illummatuin.*' 

The very presence of thii efficient 
electric surter on the Inter-State i> 
proof of the maximum development 
which forever frees you from the an- 


The electric hghu — the automatic tire 
puni|i — the demountable rime — all con- 
veniences that add to the comfort and 
rchnement of the Inter-State. 

So simple is the Inter-State of control 
that you scarcely realixe the big, lon^- 
stroke, en bloc motor throbbing its 
tremendous power through multiple disc 
cork-insert clutch and efficient trans- 


You only know that when you preas 
a button, the Inter-State moves into 
action without exertion or dlaromfort 


You only know that yottf car presents 
the suggestion of exquisite grace as 
the steady, silent glide carries you up 
hill and down cUe — throu^ town 
and country — at a thousand different 
speeds. 

You only know that you htve paid 
82400 for a car that offers you a greater 
value — dollar for dollar— than any other 
car regardless of price 

Truly, the Inter-State stands alone as 
the car of distinctive difference — the 
car tlut woman drives in equal skill 


The Inter-State Automobile Co., Muncie, Ind. 

700 First StTMt 


Model 40— $2400 



L. e C. Hardtmutb’e 

“KOH-I-NOOR” 

S n PENaLs 

IIN set too hi^ a standard 
fl of quality for successful 
1 imitation. 
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Gsrro Motor in a Wright Hydroplane 



Holder of the Americah Elnduri^ce Reoxrd 

4 hours 23 minutes 

The iiffhtest and most powerful aviation motor made. 

Air cooled — weighs 165 pounds, developint 50 H. P. 

^ Send for catalogue. 

TOE GYRO MOTOR IS^MPANYy 774<3iwM^M^ 


appsratiu la to bs oMirM for d oo li og with 
ax^vo projMtilsa, We miff tbrtatrtf, 
assume (bat bombsdrQppiag te B rt ddawd. 
aa a aerious pnposHioa by thoM n o t ion s 
who arp most Uksty to hnvo oaogalMt tp, 
pcaotiN it. 

A stinde aoropbee nay bo a JMgUgiUs 
quantity aa an engine of deatmodon, bat » 
fleet of a buadred oe so iw a nhtnos , wortdqg 
bn sections, well organised, with earefulif 
trained pilots and bomb-dropfwre and aya- 
tematio methods of ammnttitioo-sappiy, 
may be a very formidable instiumoit in 
the hands of a oapalde otunmandir. 

It must be nmembered that a regular 
bombardment is a singularly inefBoiant 
method of getting reaults; as a man-kiUing 
projectile the dropped bomb will probably 
be of inferior value, and the eitpeoditupe of 
time and energy required to fly to the 
scene of action, with the small number of 
projcotilee which oan be earned at inreeent, 
and return at intervals for fresh eupiflies 
wfll be very exhausting to the airmen, and i 
oanse oonsiderable wear and tear at the j 
machines. The trained pilot and his aero- 
plane form between them a unit which fori 
eome time to come will be too valuable for 
purposes of reoonnaissanoe to be employed | 
for bomb-dropping, unless under very en- 

8uch oiroumstanoes might well be con- 
sidered to exist where the destruction of a 
specific nerve-oontor in an enemy’s country 
could he acoomplished by no other means 
and might cripple his organization and 
have far-reaching oonsequenees, or in naval 
warfare when the location of a mine or of a 
submarine from overhead and its destrue- 
tion could only lie accomplished by air- 
craft. In the latter case the clever naval 
airman will probably be able to bring bis 
hydro-aeroplane close above the sub- 
marine, drop a charge of explosive, ar- 
ranged to act under water, and be well out 
of reach of the oonousSion before the ex- 
plosion takes place. 

To the impartial observer with an open 
mind and some military experienoe the 
question of dropping projectiles from air- 
craft is a diffioult one at the beat, and by 
the light of Buob information as is avail- 
able at present it would be extremely un- 
safe to dogmatize — the data are insuffi- 
cient. All we can be sure of it, that there 
are great latent poesibiiities of aggressive 


The Gnome Rotary Engine 

(Voncluied from jni/t tn.) 
valvcn In the Gnome engine are removed 
with the greateet ease, special socket 
wrenchee being supplied for the purpose. 

One Is preiiared fur the construction 
wherein the cylinder Is cut from a solid 
bar of steel, hut one Is genuinely sur- 
prised to lenm that the crank case is also 
cut from a solid drop forging. In the 
rough, this forging weighs no less than 
one hundred and six pounds, which weight 
Is reduced In the finished crank case to 
thirteen and one half pounds. Starting I 
with one hundred and six pounds, no less] 
than ninety-two and one half pounds of] 
steel shavings are produced In the manu-| 
facture of a, thirteen and one half pound I 
crank case. Now, perhaps one apprecl-i 
ates why I said that the Qaome factory | 
was literally turning out steel Shavings, j 

Fig. 8 pictures the flalsblug of the hol- 
low crank shaft. Upon thla crank shaft 
there la one master connecting rod to 
which are attoched six auxiliary connect- 
Ing rods for the rest of the seven cylin- 
ders. Annular Istll bearlugs are used on 
both the main liearlugs, for the thrust 
bearing to take the thrust of the propel- 
ler, and on the large end of the maater 
counecUng rofl. The large ends of the 
anxlllary connecting rods and the mall 
ends of all the rods have phtia Iwnfliigs j 
In operation, the Gnome motor la ignited J, 
by a Bosch blgh-tenaloR ms geato. 9!he] 
castor o}l. which is used as a liiludcniit, l' 
and the gasoline, are fed by a 
acting pteton pomp to the boUgir emde 
shaft, The lubricant and W iMg pm 
through the aatomatlc inlet vnlte ithe 
head of the cylinder. The luM rthto Iff 
most ingenlonely weighted hy MMUkier- 
wWghto to deaveawte fler tlM 
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BRISTOL’S 

Ns«.u.aMt. avfiec. 

Elaclik Time Reconlert or 
Oltafilinn Rooordon 

I ire osttlogsd la 

new Bulletin No. 
IM juit off Am 
pre«i. Bulietin 
No. 139 on Bril, 
tol's Msckaaieal 
Time Bsooidsis 


Splembd Oyportiiitsr (or 
T«nf MaB irftk lleckuiicid 
Meu. No Special KaowMge 
Necefiaiy. 

OU MHUbM tniDM* auialKKriit ucUiurr md- 
««• la CladiaMl. OUa. (Cta. Iwwmr. b* aarol 
riMVbcK 11 dolnd.) Doln, ■ baSiww a( SlOaOSaW 
fcr vMr vklch caa ba fiaailv lactaaMd. Snli wtll 
aaaai 20 par caat oa riw larena i MH. MWioary laataat 
hr Wlllac. Hara otdan la band ai iiawal (low valaad 
mrt20.000.00. WUI aall lot SM.OOaoo. To praftai 
UMlrn MrmiMUdm faU partleubn wilt aaly > Mil 
to bona (da reidia llvtaf rririannt. Aypir to bdaau 
iMlailiif.” P. O. Bax 771. Mm Yarfc cap. 
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Vtt*. 0 aiM 10 Klr«! a good Idea of the 
t laatbod of teatlas employed at tbe Qaome 
I factory. Tbe floiahed motor, toKether 
I' witb Ita fuel and oil tanlu. la mounted 
upon a aort of gun carriage, aud In place 
of a propeller a crude paddle type of 
dynamometer la fitted aa altuwn In Fig. t>. 
Cterefnl teata ore made In this manner 
before the finished engine ia allowed to 
leave the factory. 

Much baa been aald regarding the so- 
called gyroscopic force develotied by the 
rotary engine. To show that this la 
I neKlIglble, Monaleur Seguln took me into 
the teatlng room, ran a 70 borae-power 
motor up to thirteen hundred revolutlona 
per minute, and lifting the tail of the gun 
carriage (the whole la nicely balanced 
about the whaela), handed It to me so 
that I OQUld change the plane of rotation 
of the rapidly revolving maaa. Thia 1 did, 
and uuleaa I made a very rapid move- 
ment, much more rapid by the way than 
a aane aviator would make In dying, the 
gyroocoplc elfect wat almost unnotieeable. 
And let me take this occasion to remark 
that In all of my flights with my 70 horse- 
power Gnome-drlren BMrlot monoplane— 
and I have made In all one hundred and 
seven flights In the machine — I have never 
had to allow In the manipulation of my 
controla for the gyroecoplc force, much 
talked of among “rocking chair aviators." 
Of courae It exiata, but I account for the 
fact that It la negligible In actual prac 
tlco In that the plane of rotation of the 
motor is not changed rapidly enough to 
produce a noticeable gyroscopic effect. 

Now as to the future. Aa far as I can 
aee from a more or leas thorough ac- 
quaintance with both the rotary and the 
Ntatlonary aeroplane engine, the rotary 
motor will he the better for speed 
work and where the greatest possible load 
la to be carried. When several disadvan- 
tages of the rotary are overcome I think 
it will be the better motor for all classes 
of aeroplane work. In other words, I 
think a motor of the Gnome type will 
always be the lightest for the power de- 
velcqwd. In this connection let me say 
that there is an opinion prevalent among 
aviators acquainted with both types that 
150 horse-power from a rotary engine ac- 
compUahed more in an aeroplane than 150 
horse-power ftum an engine having sta- 
tionary cylinders. This has beeu ray ex- 
perience, and 1 account for the difference 
In the superior flywheel effect in a rotary 
euglne which la Itself an unusually effect- 
ive flywheel. 

Mumming up its disadvantages, the 
rotary motor of to-day la expensive to 
buy. very expensive In upkeep, and will 
not stand the rough usage which would 
have little effect upon the more orthodox 
engines having stationary cyliuders. 
These dlsadvautages may be and prob- 
ably will be overcome In the future, and 
then we shall have In the rotary gasoline 
engine the nearest thing to the Ideal aero- 
plane motor. 

Monsieur Meguln told me, when be 
showed me through bis factory, that be 
was working on a two-cycle engine, and 
that he Qxpeoted to realise one hundred 
and twenty horse-power with leas weight 
tbgn In my seventy. If a practical two- 
cyale rotary motor were evolved, It would 
be mily one step removed from the motor 
which will undoubtedly be the aero en- 
gine of the future— the long-sougbt-for 
aud mucb-talked-of gasoline turbine: and 
as an aviator who appreciates the great 
advantages of an ultra light but powerful 
motor, 1 hope to live to alt behind such 
an engine. 

In America we have neglected the 
rotary type of aeroplane en^oe mainly 
for two reasoua. FlMt; tt is very expen- 
sive to build and few factories have the 
shop equipment necesaary to Uji sucqesnful 
conotructlon. Beeond, It in not an easy 
motor to deslgfl. We are tboraufl^bly ac- 
quainted with tbe engtae having atatlon- 
aty cylinders from onr^ automobUe prac- 
tlee. but in tbe daidgn of a rotary' motor 
'we enter a n«W and dmoparatively unex- 
plored reglou. SeneMt notary sngtues are 
iionr betaiff whklb ^ ewuntiey, and soon, 
;^t,' a twitod mbA reiubie 
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Mack Saurer Hewitt 

‘‘Leading gasoline trucks of the world” 

Proof vs Prediction 

Proof is what you want — proof of what the truck 
has done, not estimates of what it may do. 

Our proof is: 

Mack, 12 years of consistent good service; Saurer, 
17 years; Hewitt, lo years. 

More than 7000 of our trucks are in use, all over 
the world. 

Demand proof when anybody talks trucks to you. 

Capacities: 1. 1^, 3, 3, 4. 4H, 5. 6H, 7H and 10 tons 
Our Xn|1u4rli.g D«p.rtm»f. ™ ">v«ing pruilcllr ev.iy l,n. 

International Motor Company 

General Offices Works 

Broadway and 57 th St New York AUentown Pa , Plainfield N J 


THE NEW YORK 

a DRAMATIC 
M I P R O R 
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TVTOTHING equals 
DUTCH CLEANSER 
for cutting the grime end 
the grease from tibe hands. The fine particles send the dirt fl3nng 
->and the hands are left smooth and 
white. Fine, too, for taking the sticky 
scum from lavatories— for removing dirt / 

frewn fioors and woodwork. Absolutely / ^ 
ithlispensable, where diere is any clean- 

Many iisfti4wlii|ft sifted . 




A True 

For the Active Maa ol Affairs 


A ready pen is a necessity in every capacity that man M 
heir to. It helps to l>ctter work and more of it, ail4- 
niinimizcs expense and inconvenience. 

Wa^^^an’s 

Ibun^^Pen 

W RITING is »n art; Waterman’s Ideal is a part «»f the art. 

I'his pen has doubled man's writing capacity and saved vastly 
on previous methods Every part of Waterman’s Ideal is a 
thorough development of our close study of infinite individual requirements. 
The patented features and “Waterman” ideas arc recognized throughout 
the world for their efficiency. Rigid inspections of quality and finish, under 
which every Waterman’s Ideal has to pass, arc the foundation of success, 
for millions of our pens, in every country of the world, in satisfying and 
helping each particular owner. Illustrated booklet on request. 

From the best stores in nfry community in tie tx.'orld 

L. £. Watamwn Company, 173 Broadwaiy, New York 

n<ii.tciii Cliirago San Franci^eo Montreal London Pint 



Kflar -Salalr-a«W.Fa»t Tsaw 

First Printing One Half Million Copies 

The best work— by far— yet done by the author of 
'I'hat Printer of Udell’s,' The Shepherd of the Hills, The Calling 
of Dan Matthews, The Winning of Barbara Worth, etc 

Harold Bell Wright’s 4 1 

New Story Exalting Life and Love 

THEIR YESTERDAYS 

4 Tender with sentunent, pathos, realism. Honors the home, 
supremely glorifies die wife and mother — delightfully wlioleions«.L 
Illustrations in Colors by F. Graham Cootes. Qoth, ISniO. $1.30 Net 
Bound unliorm -with “Barbara Worth" 

Harold Bell Wright’s Latest and Biggest Novel 
The Moet Popular Book in All the World 

THE WINNING 
OF BARBARA WORTH 

A Present-Day Story of ReclamaticMi and Lore 
lllustrstion* mad* on the scanaa of the story by P. Crebaa Cootas 
Cloth. 12mo. $1.30 Net 

q BsiUa GUbs-^o ih« rudcf ih< chUKtrn will is- $ OnsM PWa DMbr-’ D.n Msnkrw." wm sSm 


The Uncrowned King 


0 Cants Nat. Full Lather tl.M Net 


A Kaal Love Btory 

rm EYIS OF TUB wono 

First Printina One Million t^las 
Advartlsiaa Appropriation SIOO.OOO 


q The Shepherd of the HIHf, drsMO- 
tised by Harold BaltWrtlllUaedBMberv 
W. Raynoldt, l| new beinc prodWMd 
under leuMd rif^ by GsekM and 
MseVitty Conpuny sad fvery In* 
Irlnaament will be proaeovMd, 


BOOK CATALOe FREE 

all the publi«ht*r« at ^ 

The Book Siyply C ompMiy 

OierThree MUIk»i|arold Bell Wright Boolcs Have BeeaSoild 

Far auleas Aa a ashil w seOrheaheye h liAaat » TI>eaeali$eaeO tf raewwv 


r can aMimis'rtare ttth bn A^n|i|Ml4 
k IStof.ae I' do. 

P. 'tbe<nlr, gresit 

yeropMo'e notoi^, t feel 'codlliii«t’‘tll|^ 

: la the uofp motor of tlw iuM 

' Htrongly ftdviae AaMrloiui MNluialMtttllihh' 
Who haw so tut iehoMHk to ilhttiPifr It $1* 

• frthk, to give the matter; th<4ir 
and careful coBaMOnitton^ 
miOtoF has made remartialde; hSadWay 
agaiiiat aimont wiyental ^Uwidtit^ hO0I 
to-day the world’a apeed teebrda, iflthtelt 
a alniEle esception, ■» held by a moter pt 
this tnie. 

Hw Race for tin Hanmvorth’Ctqit 

(Owafudsd fmm tmfi 
first (dreult two seconds in the lead, mak- 
ing an average of forty-«ls mliee 
the faatest ever aocompllstied by a motor 
boat in competition. “Maple Leaf tV" 
was tblrty-two aeeonda behind. 

At the flnlsfa of the aecond tap "Ankto 
Deep” led, followed by “BeUaBce 11,' 
two hundred and twenty yaida ahead «t 
the English boat In the race to the 
outer turn for the third time “Ankle, { 
I)e^” still led, but “Bellsnee II" had to 
stop before the turn was rwched. The 
“Mona” burned out a tiearlng and bad tp 
give up. The contest lay tiotwcen “Anhto 
Iteep" and the other British baht, wl^h 
the former three quarters of a mile to Ute 
go«ul. “Ankle I>eep” wns v 
away from “Maiile iMt IV 
daub It was seen that “Ankle Deep" bad 
stopped nud was gyrating. A few aeeonda 
more nud it was all over. "Maple Lea^ 
IV" came home un easy winner. 

"Itellance H" had blmvii out two of her 
cylinders. When "Ankle Deop" was going 
forty-five miles an hour Count Mhnkowaky 
attempted to make too atiarp a turn at the 
westerly mark. Her startsiaid propeller, 
stmt and rudder were literally wrung , 
from the hull Into a twisted, ahpiicleas 1 
moss. The “Maple T^eaf IV," running as 
smoothly as a watch, covered the courae 
In forty. seven minutes and torty^ix sec- 
onds, or at an average s|>eed of 4.1.1Sl!l 
miles i>er hour, rather better than “Baby 
- BeBance H” did in the first race, but con- 
siderably less than the burst of speed 
shown by the same Iwat in thb first cir- 
cnlt, and behind the rate at whlcta "Ankle 
l>eep” was speeding when she met with 
her mishap. 

Everyone eonceded that, Itarrlng acot- 
deuts, the "Ankle Deep" was the fastest 
boat. It was also equally evident that the 
winning English Istat was by tar the most 
reliable of the five contestants Beliabll- 
Ity won the race and not speed. 

This question of reliability did not lie 
wholly with the engines. From the point ' 
of view of meobantcal excelleuce there 
was little to choose l>etween the various 
tyiies of motors used un the five boats. 
Under similar ordinary conditions there 
Is every reason to be^le^e that one would 
prove as reliable as anottaer. The fault ' 
was not tliat the “Ankle Deep” dr 
the “liellaiices' ” engines were hot as good 
as the "Maple Leaf IV’s,” but that they 
were not nU well Installed. Impartial 
critics of, the boats are Of the opinion 
that had the installation of the mOtorti 
been more thoroughly looked after the re- 
sult wmtld have been difftwent. It is aald, 
for Instance, that one of the “Ankle „ 
USSR's" shafts was out of alignment and i 
that this was known before she atiirteiltil 
but that the d^eet woe not considered of 
sufficient consMiueuce to attempt to rete- r 
edy in the short time that was avaO^lei | 
It was also stated that the Icsa hi! the I 
“Ankle DeettV propeller, which ehst * 
America the race, was partly dm to thd " 
use of too light bronae In her iteepaBev I 
shafts. At any rate, the^ewldeiii lAnldn^ 1 
added to the deviatloh front wHgkateof, % 
was too much for the aethl, *iitf li‘ j 
way. To sum up the tteCbaiiite(l'j|<!|i»>^ 
the watier, the BrItMk beat itea 
, after more tboroaghly, mord' " 

, groomed, than any oP the 'f, 

• ■ Of couiw, so fawgas-flM** 

; 'motor 'beats, ea«b 1 

' <a 'tMBatfhotioa. shape M ''^'~ill|K''teigej. 1 
'her'oC'stepa, and so dh 
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« «tttk»r oif the lltitU)k cruft. Tberefure, 
ia tnUKUiiar tlie tbree mw Challeiigent, otic 
Df wMeta It Id luqM will lift tbo Uamui- 
Wiwm iropliy ii*xt rear. It la iiot likely 
tblwt Mr wide deiMfturea wlU l»e nude 
ftotn the outllitm that have been fontid 

;« mtlafactur]’. 

One other euiefttlat lewtou has been 
tmnidit to the Amerlcuu bulldera by this 
race, it haa been denunetrated that boats 
ttnder thirty tuet In leiiatb— the limit Is 
forty feet in tho llannKworfh deed of gift 
of the trofihy— cannot hope to sncceed «x- 
oejrt under e4ic«{ttlotully perfect condi- 
tions of the vraler. The "Maple Leaf IV" 
Is thirty-nine feet eleven Inches long, with- 
in one inch of the limit. The "Baby tte- 
llnnee 11" is but twenu- feet long, and 
i the "Anhie Deep” thirty-two. The British 
[craft was more seaworthy, built to take 
both calm and rough water. The Ameri- 
ican craft, with some excetittou in favor 
of the ‘‘Ankle Deep," are wonders in the 
iqieed line under perfect weather coudJ- 
tious, but when the water grows rough 
they are almost helpless. This contest 
proves that America still has the fastest 
motor boats, but that the English ore 
ahead of ns In reliablUty. The new 
American eballengeni a’ill have both speed 
and steadliMNW of hulls ond engines, esseu- 
tmi quaUttes if we are to recapture the 
Harmswortb Cup. 

Our Enomous Coal Louen 


A-/ half a billion tous of coal we wast- 
ed or left underground. In such condltluo 
that It probably will not be recovered In 
the future, a quarter of a billion tuns of 
coal : we turned loose into the atmosphere 
a quantity of natural gas larger than the 
total output of artificial gas during the 
aume period in all the towns and dtlee 
IM«a>Aia,MNli,aik of the I'nlted Htates; we also wasted or! 

lost in the mining, preimrattoii and treat-! 
meut of other important meUlllferous and , 
uon-metalllferous minerals from 10 to M 
per cent of the year’s production of such 
minerals," 

The above is tbe startling manner in 
which Dr. Joseph A. Holmes, director of 
tbe United Htates Bureau of Mines, de- 
scribes some of the losses in the yearl) 
production of two billion dollars worth of 
minerals In tbe Lnlted htates 
The words of the director sre a general fl 
summing up of a statement just tssai>d by B 
the Bureau, in which an Inventory of the 
various mineral wastes are given and in 
whlcli the Bureau slwws how mJlllons and 
millions of dollars may be eared to the 
people of tills countrj' through the right 
sort of conservation of Its resources 

' — — — - — The general statement, written by 

. Cbarles L. Parsons, chief mineral chemist 

.WwS!lStSK «•"»«»«*« the charge thot ; 

«h. Forsikby Maufic Co., Isc., sod valuable mineral dejioslts are lying ' 

ilsft. - Idle, while the products are being Ini- 

■ ’ " ported from other countries Mr. Pur- 

further declares that through waste- 
iso ot certain of the niinerals, the 
ultimate exhaustion and <Us«ii|Mitiou of 
some of the tmiwitunt useful minerals of 
to-day from tbe standpoint of tbe rai-e 
and in the light of present knowledge, is 
111 sight. He urges that many deinisitH of 
ores of such low grade that they ciiuiioi 
lie mined tivday should be left In iMisitloii 
that they can be mined in tbe future, 
many ores, formerly of too low grade 
to work with profit, are now sources of 
wealth. The wastes of the past are dally 
being roorerted into the dlvldeuda of the 
present, lie declares, 
lu referring to tbe waste in the mhiiiig 
id use of coal, Mr. Parsous says, "The 
wastes of carbon lu our modern economy 
almost inconprehehslhle. In mliiltig 
I In this eohfltry, {wohabiy one third of 
the bltumlnuus coal ontl one half of the 
anthracite arc Ibft in. the mine. Fully 
mfimiOOd tons of f utbraclte is now Itelng 
left behind tii tile mltie «»eh ifimr, and it 
|« eatlmated t?h«t abwe gaining began in 
thia country ^ toMi of an- 

thracite and fhvee bMito* Of bltu- 
miaom c«I thi®, ground 

condBM^ which jukc futuye re- 

Mtowy : 

'■‘■-’dlftff I'dm# tiy 

the cuith 
wniito W nrtWIoiM 





T he highest expression of 
the hat designing art is rep- 
resented in von Gal nude Hats. 
Menthroughoutthecountrywho 
are particular about correct style 
demand them and wear them. 

Whether your preference is for 
a soft or a stiff hat, you will 
find one of the latest Fall styles 
of von Gal made Hats just 
suited to your face and figure. 



The illustration 
shows part of 
the spacious liv- 
ing room in the 
summer home 
of a prominent 
United States 
Senator. 


This 

home 

from top to hot- 

Utility Wall Board 

Other interiors of this and similar homes are shown in 
the handsome new booklet that we want the privilege ot 
sending you. You’ll find some ideas in it that will he 
helpful. 

UTILITY WALL BOARD is a tough, durable fibre- 
board, that takes the place of both latli and plaster. It is 
very easy to put on, makes no muss or dirt, doesn’t have 
to dry and once it is on it is there to stay as long as tlie 
house lasts. 

UTILITY WALL BOARD is moisture proof- is not 
affected by extremes of heat and cold — will not warp or 
crack, and may lye decorated in any style desired. 

May we semi you the hook and free sample ? 

THE HEPPES COMPANY 

one nuMOBE stoeet Chicago, ilunob 
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Here » the Tottlizer of the Rem* 
^ d ingtoii Adding and Subtracting 

O^J liSS^Mlizer. m fumuhed ia 
947 different styles and sizes. 

347] Think what that means! 

It Means that the Remington Adding and 
Subtractinc Typewriter wiol add or subtract 
straight numerals; dollars and cenft; hours, 
minutes and seconds; feet and inches; 
pounds and ounces; ^gB]loos^ quarts and 
pmti; pounds, slullings and pence ;rraotioosol 
many sorts; it will do all of these thiagi and 
many others with 
Totalizers of any re* 
quired capacity and 
any desuedspacings. 

It Means that the 
time and labor sav-, 

Ing merits of the 


Remin8:ton 


I Addinffond 
Subtracdng 
Typewriter 
(WaUASSIas 
MMhaiamr 

spSly to ewy 
eeacaivaBle 
kind of work 
wham wntiog 


HolteeiwCabot 
Lighting Dynamo 

for Automobllm ond Motor 
Boata K variable ipe^ dr- 

Sf&w'^SSSi’i^eK: 

Ut«d output. Send for Bookldt /0imS. 

Thm HohMi^Cukrt EUe, Co.. ■ i ti rtH oa, Horn. 


Leam Watchmaking 

Wo teach It tborouitblr la ai nwnr umbHii m It 

^ ffirirSTw^ rtg^rSKS 

aaeured. Baey tanao. Send (or catalog. 

Sr. LOUU WATCHMAUMC KHOOL. II. lada mNari 


Magical Apparatus 


injSl Oraod Book Catalog. Ow I 
iBgarao. Paitar Trtoto Catalog ma 
BAITIRKA 4 00.. awtiartonit, W toia Ami 


I iai JiiMlHllgma C°’ ■<«» Bmwera 

I m ,nd Bottlora’ Uaebtiiarj> 

ITm VaTER MFG. CO. 

SW citecoo Siroel. MUmmmkm, WU. 


IB prieaa, ■orlan.jgBB fm Ba tainuSd or noner 

atglo. Writ* qatoklmr him wttalon nnd oaw 
gpaalBl nrteo g. atetUn gtoB fmB drt . 


$13,400.31 on the Side 


auotatlont from the 
in 1887 with twenty 
oat 81.188 06— a^ 
have bo^b^lt^a I 

{&n^or a rainy ia 
aaye Mr Duhlap, “1 
faster than they do 
Dunlap eaucceea anc 
Poultry Keeping " a 
the blood tinglingeni 
000 epeat In the Uni 

I $1,009.31 5.1 

SID&UNE POULT RY KEEPING*' 



I AmergMin PouHiy A4fOairteh SaO HcKigIdne Blook. Syi— gg— . tft T. 


of to» 1* tlow being aged. jPndMiidr not 
tiW eieven per eont >of the enugr to «>»lf 
18 being effecttvelr ottllssa The 
nelnder of the e&wgjr la lost tbwi^ 
the Ineactency of the Htltott boUer, tlW; 
gtwtiii engtoe «nd the elootHe dyiMUttb. 

‘*lt ia eettoiated that the bolter aento to. 
looomotlveB alone in thta eoautey meana 
a loea of over likOOCMlOQ tom of coal 
auBoalir. It baa bean abown that oae ato, 
tmnth of an Inoh of acale meaba a loae 
of as per cent In boiler enotency. Tba 
adentlflc control 9t the eombartlim of 
coal under bollera ig conatantljr ioenag- 
iug, bat the logeeg of carbon that la atlll 
poarlug from onr chlmneyg, defkelng 
monamenta, baUdinga and landacape are 
without valid reuBini.'’ 

Ur. Paraona aaya that the loaaea In 
making of eoke by the otd>faabtoned 
proeeag waated MO.000,000 in the United 
Btatea laat year. Be calla tbla an en- 
tirely needleas and aeeiuingly ruttaleaa 
loaa. He declarea that these ooke ovena, 
without taking into account the value of 
the by-products that were poaelble, waeted 
more than one mlUlon borae-power in the 
year. All thla loea might be prevented by 
the uao of modern metboda, be aaya. 

“7be duat from etacka and cblmneya 
of all kinds,” aaya Mr. Parsons, “la often 
not only a great waste of valuable ma- 
terial, but la one of the great evils of 
modern clvlUeatlon. Valuable metallifer- 
ous dusts are strewn broadcast from the 
Btacks of onr smelters ; gaaea and pobion- 
ouB solids destroy vegetable and animal 
life; and masses of black amoke pour 
' from our chimneys and settle In clonda 
over many of our citlea, rendering them 
exceedingly disagreeable and unsightly. 
Even with present knowledge, pzactlcaliy 
all duat nulaancea are preventable, and 
legislation the country over ia dlmlnlah- 
ing the duat output from amelteca, cement 
plants, and from smoking chlnmeya, often 
with the result that the collection df dust 
Inddent to smoko prevention becomes a 
source of profit 

''Almost Inestimable losses of sutehur, 
ariMiilc, and bismuth are now taking 
place to the flue dusts and flue gases. 

I "In proportion to output the losses of 
! slue are probably greater than those of 
any other metal, and are especially Im- 
portant because there Is almost no recov- 
ery of zinc from manufactured products 
and almost no conservation of slue by ac- 
cumulation. Itesldes these losses In the 
mining and concentration of sine ores, 
there are Incalculable losses, which with- 
out question run Into many millions of 
dollars and undoubtedly exceed tbi total 
value of the slue mined. In slaga and 
wade products from other processes 
Zinc has tieeu and In general atlll is oo 
sldered about the worst Impurity to be 
found In the ores of copper and lead, tor 
It has always given trouble In their metal- 
lurgy. 

"In combined, but unfortunately In rela- 
tively insoluble form there are unlimited 
supplies of potash In thla country. Be- 
cause no metbdds are known for eco- 
nomically obtaining the potaah we are 
obliged to Import from Oermany about 
116,000,000 worth each year. Potash Is 
absolutely essential, and unless methods 
can be found for obtaining it from domes- 
tic supplies, we shall be obliged to pur-; 
chase It from Germany at a price at least 
400 iier cent more than the coat of deliv-, 
ery lu New lork. 

"Our waste of nitrogen, worth to com- 
bined form about fifteen cents per pound, 
are almost Inconceivable, and no ealcida- 
tlon can give ua a renl idea of what theaa 
losses mean. Although We produced lagt 
year over 406,000,000 tons of btttUBliKras 
coal, we recovmd only 18,900,000 worth 
of tbe 1100.000, 000 wi^ of neotemhle 
nitrogen in tbe coal. 

"Of courae, It la enOtely ImpraOltobte 
under present condltkha to retoiwr 4a 40; 
monia all of tbe nltrogoi that otpit bg 
obtained, but it doea< aBeo ooto 4wtot< 
table that of 68,000,000 tuna 
verted tote coke to UBO, 

000,000 worth of reoovanable 
only about one atoith arm toeatoA V 
or retmto' wblcb 40 tod 40^ 
pofMitoia, ,fha aawt ofiiao-iiitoii>j^'-.to' 
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SCIENUFK; AMERICAN 


ff FtaijMtM yMiMta. 


vmIb jHit nwidM* to ih« W«w Yoilc Auto 
Sh^. M*y. 1912. At thb itiow commM 
tolM llw bM cgwtouclwl OMtat on tohibiu 

Pliitlipi W«id Pi«« in « BuWto 
\f%hl bqiU)M «t Bwtm AvintiDn Mnti. 

1912, to ovor OMni witiwyt adiiiMnMOl 
or np4 to At «a«or. 

f A4cl|)ltol •• itmiitnl 

CtoMwir «nd Cufliw t«d oMil in tW wtiaol 
4iit^fa(two.pMmt«ai«ht>. 

VFaonrnbly eomnasiod on by Army 
En|iiiiffw. 

^Bneksd by the gunranteo at ibo l«i|e« 
btiiUlW of nil Booinf imchiany in tbo we^. 

4Tbo nnly ongina aq«im>«d and making 
flighli wkb perfaEltd muffw. Hai eihauat 
* 1 ^ Idler and ciwik for Marling itom 
ariaior’i aaat. 

If you want Mteh a raoior kbat tkowa ten 
hour eoallaaeiM runs at full load, tend lot 
catalog No. 200 and aik (or eoptat of tan 
sbaou and power carves. Catalog shows 
cooitruetion (eatnna and gives ooMp bao 


B. F. Sturtavant Company 



If you were goii^ 
tobuyasafeydiat 
would you do? 

WMldytwlotdcfgrtliglwit? 

Or wgidd jroa shop fw tte deapart? 

Our half century egpeiience butld- 
ing ttrobg Snfet (Siiey that pmie 
in every big fire) metcea ut feel 
pretty certain ^ We oon^ con- 
vinoe you of dto tuperinr quality 
of our product * 

Tbe great vokame of'budnlBM en- ^ 
aUei tM to loahe price attractive 
too, 

Safrofor O^ and Home.^^ 
and up, according to'eiie, 

No nutter where you are. we can 
auppfyyouwidinSafn. A request 
\ lar 4 catalot or.for a w daw i an to 

d^Jaieuria. ! 

■ .Ml... .X , -a., .aus^- ; 

Mj^llippiiaaiWPliy ■affw aifl**'<«yJ 


coal ereut oil a« free nltroReu tn Uu> air. t 
U la eatlmated that alnce the ftrat by- 
prottnet imko eveu won built tn thta coun- 
try In 18B3, and up tu tbu preHcnt time, 
the coke coked lu the old-taahioned bee- 
hive oven* where the nitrogen wan nitb- 
lewly wasted lu fire ban amounted to 
about 810,000,000 totiM. Had thin been 
coked In by-product ovens the volatile 
nitrogen of the coal would have yielded 
twenty-three pounda of animouluut hu1-| 
pbate per ton or a total of 9.015,000 tone, 
which at WO a tou would have Itad a 
value of $508,000,000. But tbte would I 
not be all. Had thin umronnla heeu re- 1 
covered. It would have been uaed on the I 
roll as a fertilizer and the crujM would 
have Increaned tolly 20 per cent, and the I 
roving would have been many mlUiouHl 


phur are both enormoua and deiiendl 
largely on local condltlona We produce I 
sulphur cheaper than any other country I 
In the world, sell It at perhapM the high- 
est price, and In the form of aulphur diox- 
ide discharge It In the air from the stack 
of a single smelter in quantities almost 
as large as those utllleod throughout the . 
country from sulphur and domestic pyrlte 
put together. If the sulphur discharged 
Into the air from this one smelter were 
converted Into sulphuric acid It would 
furnish more than enough sulphur acid 
fdr the total fertilizer Industry of the 
United States This country Is producing 
annually about 3,000,000 Urns of sulphuric I 
acid — the basis of all clieuileol Oidusiry — 
of which nptiroxlmately one half Is used 
111 the mamifiicture of fertUlzcrs. The 
total amount of sulphur dioxide dis- j 
charged Into the air In the country would 
unquestionably aufllce to make more than 
8,000,000 tone of sulphuric ecld.” j 

i 

The American Road Congrem 

T hat not less than $250,000,000 would j 
be saved to the country lu the cost of 
hauling the present record breaking crop 
If 20 per cent of tlie public highways of 
the country were Improved, Is the asser- 
tion of J K PeniBbackor, Jr., executive 
secretary of the American Boad Oongress, 
which Is to lie held lu Atlantic nity Sep- 
tember 30th to OcUiber nth. Mr. Penny- 
backer, before liecumlng the secretary of 
the American Association for Highway 
Improvement, which, with the American 
Automobile Association and the National 
Association of Machinery and Material 
Manufacturers Is holding a convention at 
Atlantic City, was the chief of the Boad 
Management ix^iiartmont In the United 
states Office of Public Boads, has made 
n comi»nratlve study of the cost of haul- 
ing crojis over goisl and bad roads. 

In an Interview Mr. Penuybaeker said 
that It will be merely a matter of a few 
years before 2t) jwr cent of the public 
highways of the United States will have 
been Improved. At the present thne little 
over 8 tier cent of the public highways are 
of the Improved tyiie. 

"The Governments' prediction that the 
crop now being harvested will cxcewl any 
lirevlous year's yield," said Mr Peimy- 
liacker, "should serve to call attention to 
the great losses that are being sustained 
by farmers and coneumers in the hauling 
of crops, rt Is estimated that the Im- 
provement of the main roads of this coun- 
try, approximately 20 per cent, would 
result In an annual roving of at least 
•»250.000,000 In tho cost of hatlliag alone, 
which would lie aulHctent to Imjirove 
''60,(KX) miles of road at a further iMst of 
$6,000 per mile In five years this would 
improve 260,000 ralles, which would be 
sufficient to bring the total mileage of 
Improved roads up to 20 per cent. 

“There are more than 26,000,000 farm 
horeee and mules lu the Tinlled States, 
valued at $2,700,000,000; about 2,600,000 
horse-drawn vehicles valued at $88,000,- 
000, and more than 450,000 automobiles 
valued at about $600,000,000. A deprecia- 
tion of 6 per cent, cauaed by the wmr 
and tear of bad reads, would amount to 
$164,000,000 annually, which at $6,000 per 
mile would be auAitteitt to build 32,600 
tnUen of improvett roada. 

'^Thern are ' bttt a low great economic 


NoOtberPaiiltWinNI 

Give You Theae Results B 

because Rice’s Mil White canects the defects H 
of pants toM for ndurtnel plants, Cradung, H 
flaking and rapid yelowing are unknown in the H| 
hundreds of plants where this paint is used. HI 
Ma^ under ant secret^ process iif treating iha 'H 
vehicle that the pi gpwnt, 


'*Th0 Pttira that Brim$ Ooer with SunUght** 

■ ha* higbwt light aficiaoey — i* moM ** 011 * 17 — has highrat 
eowriag power, h 6ow* e*dy and raqum la** tune in 
appiyiiig any givai amouat, 

Lot a* tell you what ifai* modem pawt will dolor you: 
iir MW kooo a0,000 or mare aeeere fomt of etUlot anJ 


Shall You Be One 
wm of these 4000?^ 

A RE you solns to be one of (he 4000 new men tlie U. S 
N»vy want: tlii* year' Or ire you going to “turn 
I'^^^Hdown" the Navy without looking into iti 

Multitude* of mm tall In Hie by refuilng to Invefllgai* 

Hr ZSS U ew •n^opponumty to iteg 

varietyi an opportunity to educate youraalf ^ atudy auS travel , 
an opitorlunity to learn n trad* or work *1 one you now know (tbe < 
Navyaini>loya}odUreranttr*de*)t ao opportunity to *ave money and 
HJH retire after soyears’ aervlce cm y, of your nigheat pay nndallowancat. 

If YOU are between ly nnd 11, cnil it the neareel Navy RacrulU 
tag Station -wt'Uaaad you the nddnu-kDd hear the complete 
Wmm atory of the Navy 

■19 t 5 r aend for 'The Making of a Man-o'.Wanman,” a fiea book 
that tafia everything you want to know about Navy life, work, pay, 
play, promotion, naval, etc Have ynur permit read It, too. 
Bend today, and you wcm’i forget 10, Addrast, Bureau of Nnviga* 
tfon, Boi >9 , Navy Dapartmant, Waahlagtoa, U C. 

L UNITED STATES NAVY, 


Intttructive Scientific Papers 
on Timely Topics 

Priom TEN CENTil BACH br Maell 

ARTIFiaAL STONE. By L P Ford A paper 
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BAROMETER. By N Monne Hepkiat 
iHiaaaled. Scimntc American SupplaMal 
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M U N N «c C O .. Inc. 'PubliMhen 

361 BROADWAY NEW YORK OTY 


Naiad 

Aeronautical 

Cloth 

fukd 

Naiad 

Aero Varnish 


Manufactured Especiaily for 
Aeroplane:!, and Used by 
Aviators of Prominence 


Tke Ct L Coii 0 ?er Co. 

101 Franklin Stmt* NcirYgrk 


Mr. Auto Own^ 

Ar»n*t ^ou tick and tirmd 
of paying Caraga Bills 


Ym caa aavt tlw firil year, SOlf to 100;l! the 
caat *f a Pmdaa Syataai Caraga — Iha 
ataadard parUU*, fir*|WMf g *rH«. 

Pnidfn System ConsinK lion was pm on 
tbe market tliiee yeuig ago in fttfoetoi 
atate, after lOytotooi preliminary work. 
During lilts time buildings were put out 
1 on an ex|ierii)iental basis only Pruden 
I System Buildings arc now in use in every 
I rart of the country as Garages, Biinga' 
R Iowa, Boathouses, Warehouies, Con- 
strut tion Job Offices, Implement 
Shelters, etc. This is the first and 


METAL SHELTER COMPANY 

S42V.WtMrSl.SLPa*l Mm. 
Mirowdldiairoiitiriii. PmdwSrmaSiWvt 

Msbwa your casr at home 

i..Pruden System 
ftSS: Garage 
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TEXACO 

MOTOR OIL 




ASk jin i.ii oNMK-r to ii'll \ uii liis inuior troubles Umi.i) 1 v he’ll amwcr, \ 

■■ Tin . iiul oil ” Ikii.ilK he’ll put the blame on the proiluits. Some- 
■* iMiits It b'lonfts there, sometimes not 

T'ht lire tpK'Niioii /I a (litiieiilt one But, as a rule, a good tire well treated 

ke(it liilh iiitlaltd, not overloaded, not seraped against eurves, not run in ruts or 
cat trailts will give poml service 

T'he oil iiiicslion is casv of ohitioii. The answer is Texaco Motor Oil. 

Texaco meets even demand ot the man who drives a car It lubrieatc.s per- 
fecilv, increasing the power nt vonr motor, doing away with scarred cylinder 
walls and pitted valves It burns absoluielv clean, eliminating the sooting and 
clogging ol spark plugs It shows ,i /cio cold test and will not congeal at that 
ic in|>c'raturc These are the three cardinal virtues of a lubricating oil. 

Hut remember iliis- the best ot oils like the best of tires must be properly 
used if It IS III give a nuxmium of service. 

^ \\ c Imm liirpned a hooLUt on the jircijier use of Inbriiaiits It is called i 

f "Almcii NIiiliii I iiline iiioii ■’ Wc want rvery car owner 111 rcMcl It hor / 

C o|iv , aildii s- Dept 15. 6 Washington Street, New \ nrk (Tiv . / 

^ 'J HE TEXAS~COMPANY /. 


f viiiii co|iv, .nidus- Dept 1 ). 6 W.islungt 
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I liila.li liilin SI I oui- 


Commerce Follows the Flag 
The 

Underwood 

■Tl^^writer 



Keep^ae'e 
^ Wt^Both 


Annual sales of DnderwWls i 1 1 
exceed by many,, thousands ^ I 

any other ty^M riter. ill ^ 
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fttctH. Once the iioople realize the great 
waete Involved In bad ruuda, there will lie 
little d(<ia> 111 the Improveuieut of the 
main artertee of eoiunieree tfiroiiglionl I lie 
rouutr.v." 

The Antiquity of the Raingage 

[ and where was the raingage in- 

I ^ ^ vented? The faet that the ouatomary 
aNoniition of this inveutiuii to Benedetto 
t'aaticlli, in the year IfkTO, is far indicating 
the real antiquity of the instrument was 
pointed out in the Si ikntikic Ammican of 
Deeeinfmr ‘ilth. 1910, p. .'>04. In the same 
eorineetion it was noted ttiat the great ini- 
piirtunee of rainfall in ils relation to nce- 
growing IchI to the eonsiriielion of rain- 
gagccs in Kor<<a as early as the year 1442 
A. 1).; while a iniieh earlier use of the in- 
strument — III resjH)iis(‘ to agneiiltural re- 
qum‘nients in I’alestine— deserihed in the 
Mishiuc, oarries the liistory of rainguges 
liack to the first oenturj' of the (Tinstian 
(<ru 

.\ further contribution to this subject is 
pilhliehed in the Quarterly Journal of the 
Royal Meteorological Society for January, 
lt»12. The writer, Jogintira Nath Samma- 
dar, quotes some pertinent inforniation 
from a book entitled “Arthastra,” or “The 
8cii-m-e of Polities,” written by Clhanakya, 
the faiiioiiK iiiinister of Chandragiipla, the 
founder of (lie Maurya d.vnasty in India, 
and dating from the fourth century It. (’. 

In tlie <-ha)>ler on the- “Superintendent 
ol Agriculture” this early work states 
“The quanlilv of rain that falls in the 
eoiinlry of .laiigala is 1(> dronais, half as 
much more in Anutmiiaiii countries; 13 
ilrotinn in the country of Asniakas ISoutbem 
India), 23 dronat in Avanti (Konkan); and 
an iinniensc- quantity in Apparantani 
(western countries), the liorders of the 
Himalayas, and the countries where water- 
channels are made use of in agriculture. 
When tint'-third of the- requisite quantify 
of nun falls l>oth during the coninieiict'inent 
and closing months of the rainy hi'khoii. and 
two-thmJs III the middle, then the rainfall 
IS eonsidered vc'r.v even “ 

Tiiese oxplieit statements certainly iminl 
to the fact that Koni*> form of romgage was 
known tn India as early as the fourth cen- 
tury B As to the drone, the writer only 
tells us that it was “a cubic measure;" 
hen<-c>, even if wo knew its value, we should 
neetl also to know the surface anca of the 
raingage in order to interpret the sUilisties 
given iilKive, whereas mwiern statistics of 
nunfall, m linear measure, ore independent 
of tile dimensions of the gage. 

Another passage in the same work seems 
to indii-nte that aneient Indian meteorology 
UH«*d a classification of cloud forms much 
more elatiorato than any wo have to-day 
“Three are the clouds tliat continuously 
ram for Ht*\en days, 30 are they that pour 
niiniils- drops; and fiO arc they that appear 
with the siinsliiue.” 

Announcement 

W E U*R to iiiinnunci- ii new depart- 
ment of the SeiicNTiFU' .\mkhuan, 


The deiHirtnieiit will contain . 

IliHciiHSloiis of Dive Topics. 

Kelli ExtHwIx-iices of Motor Truck Own- 
ers, Hhuwlng how Hie power vehicle works 
out ill iiclunl prucHce in various lines of 
commcrciiil service 

OlisiHcles overcome and economies ef- 
fected by the Introdncttoii of the gasoline 
and elwtric horse 

Tp-todale Inronuatlon on the latest 
liuprovenieiilH in auto trucks and delivery 


•etl^ 


In coiiiiis-llon with this Department an 
Iiiforninllon Biirenii will be conductetl, In 
which the Editor offers unbiased adviiv 
to thosi' who arc concerned with motor 
traiiHiMirtallou, and will endeavor to an- 
swer ns completely as possible any ques- 
tions that may la* put to him relating to 
inecbanical features, oiieratlon and man- 
agement of commercial motor vehicles. 
The first Issue of lids Department will ap- 
lliear lu the Hcucntikic Amkhican of Wep- 
teinlier 2lHt. 


T HRE 
EXTINGUISHER 


Will 

PREVENT 
This Huge 
Fire Loss 


In the United 
States, appntxi- 
mately $1,000,- 
000,000 was ex- 
pended for build- 
ing constructitin 
in a single year. 

Nearly one-haU 
the rahie of all this 
building conctnic- 
tion was destroyed 
by fire in that same 
year. 

The total cost 
of fires, exclud- 
ing that of forest 
fires and marine 
losses butinclud- 
excess cost 
iM s b. cu of lire protection 
(jue to bad con- 
struction and ex- 
cess premium for insurance, 
amounted to over $456, 485,- 
000, a tax on the people 
exceeding the \'aluc of the 
gold, silver, copper and 
petroleum produced in the 
United States in that year. 

The total fire cost in this 
country is five times as much 
per capita as in any country 
in Europe. 

It is no exaggeration to 
say that four-fifths of the 
fire lo.ss in this country 
could have been obviated 
entirely, if the fires had 
been fought at the start. 

Fyrme Fire Extingauhen are 
the most effective known. 

Pyrene employs a new 
principle in fire fighting. 
It does not .stamp out or 
wet down. 


Pyrene when subjected 
to a temperature of 2()0 de- 
grees F. or over, is trans- 
formed into a heavy, dry, 
cohering, non - poisonous 
gas blanket, which com- 
pletely surrounds the flame 
and smothers it. 


Enameled Metal • • $6.00 
Solid BraM .... 7.00 

Heavy Nickel Plate - 8.00 

H'riufer iUmtrattJ batkUt. 

PYRENE MFC. CO. 

13SS Broadway, Now Yeric City 
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A Promise Unfulfilled 

T IIIC failure of America to aeiid a alngle machine 
ncrosa (he llu(> In UefeiiHp of tlu* (Jordon Hou- 
iioU ('up, provoM that lu Hplte of (he brilliant 
work which has been done b.v liidb Idual Americans lu 
rrumotlnti the art of iivtiitlon, us a nation we are Iuk- 
RluK (Icplorahl.v in the rear When the wluiilu).' French 
lunchlne Hvv<*pt In faultless st,vlo oier the course at 
t'hlcuifo, with no! a slti(,'le .VnierJcan entrant in the 
air to dispute Its vlelotw, the thouKhls of some of llie 
spectators niusl sniel.v have none back to Unit iiiem- 
ornhle fln.v umotiu the sand dunes pf Kl((,v Hawk, 
when Hit Ainerloiiii nus'hiinle left the ttroniid In a iiow- 
er-(lrlven machine, and neUleviHi the seemlnuhv Im- 
posslhle h,v innUliii.' u clean cut flight of out- half a 
mile llirough the air 

In some future age when nvlatlon shall have Ikhmi 
ostahllshed as one of the uccejited means of Irnnspor- 
tHtloii, when the prohlems of starting, alighting and 
autonnitlc slahlllt.\ have been full,t solved and travel 
through the air stuill have become as safe If not safer 
lhau travel b.i rail or sea, the lutin who sits down to 
write the story of the devcloiunent of hlgli.stKied truns- 
Iiorttitlon, wllli Its long rec-ord of hrllUant achievements, 
will uudouhledl.\ place at the head of the list tUut hrst 
successful cHsa,( of the late and evor-to-be-lunienled 
Wllhur Wright 

Without easting the least reflection upon the admlr' 
able work dom> b.v Kuroriean ex|s<rlmeuta11sls, 11 can 
be trntlifiill.v said that the work of Cluinute, bungley, 
and the Wright brothers has estHbllshed beyond all 
disputation the right of Aiuerli-u to la- named us tho 
hlrthiilnce of llie most difflcult tu(s?haiilcul feat ever 
attempted by mam 

Having made such a notable start, America, by all 
reasonable ex|KH-tullon, should have continued to lend 
tin- world In I he development at the new art. We are 
Hii aiulillionH and strongly comis-lltlve iieople; highly 
Inventive, possessed of nil Inborn mecbiinieal genius; 
and iiliiindiiiitl.v eiiulti|K-d both with facilities for lab- 
oratory e.\)STiiiieiils and with the necessurv capital 
for ib‘\el(jpiiu'iil Nevertheless, II Is ii lamentiihle fuet 
thill pre eiiilneiiee, liiplli In Ihc construction and fl,vlng 
1)1 iiciopliiiics passed at un early stage to Kiirois-, 
where It bus ever sliiee remained How fur we have 
fnllwi to liillill dill llrsl great iiromtse is shown h> 
the recent lliisee ot onr iittempt to defend the worlds 



ernmentul eneouriigeiuenl and th(' asslstaiiee of ciipllul, 
have both lieen nuirkedl,v nbseiit A eerbiiii niiieunt of 
Federal aid has is-cn extended, it is true; but In view 
of what Is Iteliig done iibiond, it iinisl lie ndnilltcd 
that It has lieen ]iitlfnll.v small As for tin- advance- 
ment of capital, nil that cun be said Is Ihm If (he 
lltitinclers had shown one tenth of the enlhnslnsm mid 
courage which have been inmilfesled b.v Individual lu- 
vtmtors and exfierlmentntlsts, we could easily have 
lualulnltied the protid poattton which was won for us 
by the piitieuee and *eal of ttie Wright brothers 
Furtbernfnre, outside of those bighly-to-be-commend- 
ed Individuals who hare sot bealtatod to embark 
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their time, labor and all too-silender means to the de- 
velopment of the aet^lane, there tuts been a ohNutge 
lack of public totereot to the sntdeet. Beycod going 
In some numbers to wttneos the sjieetainilar feats of 
u few airmen at the aelatlon meets, we seem, as a 
people, to have tsoen perfectly content to mark time 
and wutcb the European nations turn to practical and 
uattonul advantage wlMt we have so’ well begun. 

'Jiie liislgnlflcant position now held by the United 
Ktntea In practical avtatlvm was strlkiiiKly shown by 
the Hon. William O, Bharp, In a recent siieech before 
the House of Representatives: 

“If 1 were to use a blackboard at the front of tb« 
clerk's desk and illustrate lu another manner tho rela- 
tive extent of our development as ctimparcd with that 
of other countries in this most imttortant work, I could 
draw a Itoo at h*ast 8 foot in length to represent the 
pnsltUm of France, and then away down at the bot- 
tom, after such countries as Austria and Italy, I would 
have to draw one, not, exceeding an Inch lu length, rep- 
reseutlug Its growth In the Ignited States. Or, If I 
wore plotorlnlly tucHued and wished to draw uimn that 
bUicklKsinl a modern aeroplane and give to It a width 
of plane of .8 feet, representing tho aeroplane strength 
of France, taking up almost the entire sire of the 
blaeUlstard, I could fUlrly represent the relative posi- 
tion of the I'nlted States tiorerunient by pinning iiiwn 
it one of the smallest bntitwflles tliut you may see 
playing about the Onpltul grounds. 

“Ferhaps u better way of putting It lu a dollara-and- 
cents ns]vect would 1 h> to say that we upprin'rlatevl, ns 
you gentlemen remember, In a bill reisirted out of 
the Committee on Military Affairs, 875,000 for the esvn- 
st ruction of aeroplanes for the Army for the ensuing 
year. For a like is-rlod Pram-e contributed over 
84,000,(KKt. Germany came a close second; and then 
Kugland, Italy, Austria, Russia, and one or two others 
of the smaller iMovers." 

Gur lack of praetlcul Interest In aviation may be 
explained on several grounds. The slight degree of 
SHslslanee rendered so tardily by onr Government may 
have tsH'ii due to an over-develoited conservatism; the 
falinro of copltal to Interest Itself may have Iveen due, 
to a conviction that the time had not arrived when 
Investment would give any r«>asi>neble pros|»erls of 
protltable returns Hut the failure of the publii- at 
large to Interest Itself greatly In avtation as a sport 
is i»eri>lexlng. We ore strongly Imbuevl as n issiple 
with that competitive InsUiicl which la essential to 
the development of sisirt. We follow the fortunes of 
our athletes at an Olympiad W'lth the keenest Interest 
and tiiru out m waete to welcome them tm their vic- 
torious return. We siinuuder millions In the dofeuae 
of a yachting trophy, and spend hours In watching a 
couple of .yachts contest In slight and drifting winds 
for on luteriiatloiiHl cup; but when It comes to the 
defense ef a trophy which represents the highest 
MChlovemeiit lu an art whose geuests was due to our 
own iiersevcranoe and ingenuity, we stand supinely by 
and allow the piixe to be snatched from our midst 
without making any adetiuato effort lu defend It. 

I’erhaiis some of tho readers of the Hciertifio 
Amkbican can offer an explanation of this anomaly. 
We shall be pleased to throw our corrcsfioudeuce col- 
umns oi»eu for a discussion of the subject. 


I F we were asked to name the one product of the 
foundry and rail tulH which Is called upon, In Its 
dally service, to perform the most exacting and 
destructive duty, we ehoufd select offhand the steel 
rail, and iiartlcvUarly the American steel nil — for it 
Is certain Uiat In no country of the world Is this over- 
worked merolKjr subjected to such Vlolwt usage. Act- 
ing a.s a bridge to carry the wheel loads from tic to tie, 
it must endure Itendiug atrefwee such as no engineer 
would dream of lmp«*slng upon a plate girder or a 
truss bridge.' A reversion of stress In any member is 
notoriously trying and destructive; yet the steel nil 
(esia-clally if the track is not In first-class condition) 
Is subjected t«i reverse streiMes of the heaviest' cbamc- 
ter. Ho complicated are tho forces which act upon 
tho rail, that their «:i^ct analysts would defy all the 
skill and apiMiratus of the most complete testing lab- 
oratory In the world. Htressea of compression, ten- 
sion and torsion follow each other In swift sucCMwlcm, 
and they are frertuently acting at the same time and 
In large quantities In any given length of rail. Finally, 
U.S if this vTere not sufficient, the call Itself Is treated 
ns un nuvil and subjected to a fierce pounding whose 
Uaniiuer blow Is often outBclent to flatten It dowm It 
Indeed It does not break it clean In fwo. 

NOW, one wtvuld expect that a member which to to 
Is- subjected to such severe uses, upon which to 
Imiiosed such exacting duty, wenW, ratwlve Woty 
assistance that careful seiectioti of the 
of Its comiswitloii, and patient carrying out of 
processes of raanufactore, eoold afford. But ng- 
fortunately the d e ma n d for staal ndta to «o wwintiiiiis. 


.nnd oftoh «o rpty meat, iiiiMkiimlwM 
'temptation 'tor the xataifiepkimts.^ 
ontirah Prooegses tor-whicdi,. 
liable, time and path nee are as ahtoHilto 
been ''^leeded np." TOe rmW , 

manotocture and a tnagdltoile Mi', 

of the wondetk of modem InilnitilY. 'ma^ I# 
been another resnlt Juat as (»« |»M IHm| 

the depreciation in the wearing qnoltty. etMOilllit «lltt / 
general reliability of the rail. ' ' 

The recent meeting of the InterMticdfa 
tor the Testing of Material has shewn hoW Ttofllr IMM 
facts are realised and how earneetiy englwMt Me 
world over are seeking tor the proper remedy-^ike IM“ 
Honabte oompromlso. Meltable rails can be RMMIheMI ' 
for a reasonable price to the railroad, and at a IMMii'' 
able profit to tim rail mills. .In an early tomb to* M* 
pect to publish further letters to addttton to thorn. ‘ 
which have appeared on this imhJtot, mM ilhatt toitoir 
Into a more complete dtacaaston on tho MooM, and 
remedtes tor the presMt omullttoiw. 


The Atlutie lafamd V«tar IMe 

I F we do not bear so mueb In tfaeee days ohMiK the 
mlUtsry advantages of the proposed talaad Water 
Route aiotig the Atlantic Coast, R to not betotoie 
those advantages an any toes real, or .any toso. itout 
they were some years ago, but rather beteoW th« t"et 
commerelal advantages of the sefaeBie are 
lucreastogly evident 

lu the event of the blockade of tite Atlantic and 
Gulf ports and harbors by a superior tone of Urn 
enemy, there can be no Question that the extottniC* of 
an Intej-lor water route, linking together the bhwhaded 
iHvlnts and putting them In water communication With 
one another, would hare an important bearing upon the 
sltnatlon. The waterways which would ge&eraUy be 
far enough Inland to be removed from attack by the 
enemy, would make It poetoble to conceotrhte a pow- 
erful fleet of destroyers and subawrlnee at any isMect- 
ed point on our coast line, and the coneantratlon gould 
lie made with such absolute secrecy that the enemy 
would, bo In Ignorance of the point at which the attack 
was planned and could make no special provtotons to 
meet It. 

It to as a commercial preposttlco. howevor, that the 
proposed waterways call most strongly tor recognition 
and support. Not only will the transport of freight, 
liecBuse of the sheltered character of the route, be ac- 
complished wlUi greater safety, but there will be an In- 
evitable and coiistdenble lowering of trammortatlou 
rates as compared with those that obtain over the' 
liresent routes by rail. 

In his recent address before the Atlantic Deeper 
Walerw-ays Gonvention, Mr. Acker, the president of 
the rhllndelphla Chamber of Oonunerce, pMnted out 
that the new route will enable manufaeturem to New 
England to procure their coal and their cotton from 
the Houtb and send their manufactured Rrodnots to 
New York, Philadelphia, Baltimore, and other im- 
portant poiuta along the proposed rente at lower 
through rates than at present Furthermore, the claim 
to 'Well made by the advocates of this sehenw that ttli 
completion will surely stlnntote the toterMauie of 
commodities along the whole ttoe of the propesed rente. 
Centers that are now separated by geographical «ond^ 
tions which rehder the Interchange of trade dUBcult 
and uuprolMaMe will be provided with the cheapest 
known method of transportation; and It to pmrtoetly 
rpasonahle to believe that the towns and cities con- 
'tlguous to or within easy reach of the waterways will 
be commercially greatly b^fited. 

We heartily agree with Mr. Acker that there to 
no neoesaary antagontom between rail and water tCana- 
portatlon interests. On the contrary. If they are prop- 
erly regntofed they are eomptoroentary to each other. 
With totelUgent regulation, hMvy freight to iMhk will 
be carried by water and jthe Ui^ and fast frelibt 
by rail, 

An AmonofaHe B^iiAr Shop 

'Am^pIumi 

A ll ;aUtf»At)))ne of Bomewhat cnrleM fiMfin to 
helag put to use for the eareptoim WHTfM in 
tim VmHtb army, and it fenns a wPttihto ««- 
chtae MOP for mihtog all the umM nwaire4lp«h «•»>• 
ptoaM. ’ No dttoht it Witt- prove valuavto froih Mh filWt 
thaij tocah IM qutokly brought to the an 

aMplMae to a dtoahled eonMtton niay iMoW ^ 

' It hM'ttte MMto of a tatge Mrered power • 

na4 hri^s seat to, trout, > .eiaotito;’:#!^?'., 
mlM fm the, car, '",13^ 

todto hnr at tools <ra«h «s a niifM 'uaidj/M, 
drineh' to* fitototo : 

^nnwntorto nph' niagiU'hMlr.;,: 
'' hMtoim-piseto Mh to ito#% 

'■ '■ 
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^.m«a*ieA on tlie 
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hy Urge com 
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, »t i» lirt« d»to. 

\ B«l4« 'OMtaMr.— H* favtMt Onrauta 

.|lMt(ln\!«f«lflwr dttrinc im teoant fwoed. 

,4wBii^ 4rial. awinWn^ for Mwanl Iwqn a. apMd of 
TUsvn«iril«nairt«rdd 9 totlie“Moltke'’ 
wM>> mmtty Yiiftdd thi* wuatiy. Tbe “MoKke," 
•iBiw tarfoint intononuminion, bM mndn aUchUy ov«r 
MtmoUi HB/nkn it ia NMombla to aoppoae that when 
hair WhoMiwy la ihaliEmi dotm the “Qoeben” will eaual 
thMMeord. 

««ai|M 1 Im4 er Metaatal TMtfaiC AawMtallon.— The 

flfaeth Trlenadiil doBfreaa of the latanmiloiiel Aaaooie- 
tloii:‘(ar'Teetinc Mnteriala, bcfaie edioaniia^, eleoted m 
J ta ae#' thter^ntioDal pceiddent, N. BeMtibaky of Bt. 
BBterahniili ytho ia the pirafeaaor amerttua of the Inatitote 
of Snii^iMFa of Wagra of Comnnmioation of the Emperar 
Ahmuadar 1. The ^Cknigreaa deoided In honcw of the 
Raaafaua aelentiat to hold ita next interaational eonfen- 

MMaiaHt. Petarabtug in IRIS- 

Oaludbffi UalfoMltr Baaoareh Dapartaaent.— In oon- 
wodon with the reeent gotherinc of the Aaaooiation for 
Thating! Materfala it waa nimotuieed that a large gift had 
been niada by Edward W. Browning for a raaearah de- 
paitBMikt, whioh wBl eatabheh teating lahoratoriea dmi- 
lar to maintained ao auoaeaafoUy by the Oennan 
govamment. whoae aeope of work will tato> iiv**^ytbing 
froma aheet td writing paper to the natarial for a modem 
gun. Thia ia good newa whioh will be weloomed by every 
pawetieal aeientiat and engineer throughout the ootmtry. 

AnaOhury Sailing Sehoenara.— Mr. Qwwge Weeting- 
honaa ia atrongly of the bpiaion that the typioal Ameri- 
oan aadiing aohooner of many maeta hae a great future 
befoio it in the ooean-oarrying trade, provided that it ia 
eqidpped with aoxiliartea. He beUevee that the beat 
amdliary will be a ISO horae-power turbine provided with 
reduetion gear, auoh a phmt being auitable to a S^naated 
achoonet of 6,000 tona. He bobevos an average apeed of 
ei^t ksota ie praetieabla and that the eoonomy would 
be auoh that theae veaaela would excel the typioal tramp 
ateamw aa an eoonomieal freiiht oarrier. 

The “BEalf Mom** ia the Hndeon.— Tboae of ua who are 
intonated in hiatorioal reUea will begiad to learn that th« 
*'Baif Moon,” whioh waa proaented to thia country by 
Bblhuod during the Hudaon-Fulton oelebration, haa been 
given a permanent anohorage oppoeite Yonkera in the 
Hudaon Rivdr. The little craft haa been thoroughly 
overhauled and put in flrat-cUwa oortdition; and it ia am* 
onely to be hoped that this moat intereating vesaet will 
ooatiauo to receive the oonatant oare whioh ita Intrinaia 
value ae a faithful repUea of Hudeon’a ahip and m a gift 
(irom a friendly government, denumda. 

Sedatadng the lereey Meadowe.— The memben of 
thg American Peat Booiety, which recently held ita an- 
nual oonvention ia thia city, visited the Jersey meadowe 
where they Inapeoted aeveral hundred aeree of peat bog 
that ere being reclaimed and cultivated. After eight 
years of development aome two hundred acres we yield- 
ing, ia lettuce and onions, from BOO to 1,000 buahda per 
aora, while the yield of oelery is eaid to average about 
SJlOO doaen per aora. The reaulU obtained in this local- 
ity should prove a grCat stimulus in similar work of 
reehunation on valuable but undeveloped bog lands 
thioug^ut the oountry. 

To SaCegnard Life ud Limb*— The AUegemeine Eleo- 
truitaets OeoeUaehaft of Berlin has eabled President 
Arthur Williama of the Amsrioaa Museum cf Safety, 
diat the Ratlienau Oold Medal haa been placed at the 
dfaqmaal of the Museum, for award annnally for the beat 
deviee or p roeaa a for aafeguarding life and limb or pro- 
ntohbg haelBi in the eleotriCal Industry. The eompe- 
tWoo Is open to Iwy eountiy in the world, but the 
deviee or prooaea moat be^exhlbited et the American 
Idnaeom of Safety in Hew York eity. We oongratulate 
the Ametisaa Mttseum npoft this diathiot European 
reoognltion of the very liotd work it>ia doing. 

AviemaltcnHy Baaetdiag 8«a Terngwratures.— The 

ei^NM^abnideiiit ot the Joiului HopUns Botanioal Gardena, 
mWiaiair H. Whte, bee gtvep to dm public his iagenioue 
IdMi fw autanatloMly teearding ehadgM in aaa tempera- 
Mf«igliW«afatpfo|Udll«4htmig^ Water 

* small iamlt, in the bow of ibe veimd, in . . 
dlstM tWilmnqha seiTe to i«eord the 
tawwenMmi. Them laehide a high and low 
.''iblitefc w^eopper Itats whogaleagtlMiling or short- 

krm 'ndoeds the etettgea of tem- 

;i [ ! li p p» | 'i|ia d'pnntMni dnwb Mid saOic* ef tubae ttied 
dll' -tiil M heh^ oottOoehid' bY a 
- f ".f I’d?". "IMF 'Ww, ' * ' anrougn a 


nectre-hydraalie Steering Gear for Veeaeia. — The 
general utilisation of the electric light on board largo ves- 
sels invites the replaoing of steam steering gear by an 
eleotrio motoivdriven gear. In an electric gear recently 
developed aa intermediate system of hydraulic cylinders 
protects the motor from tim meohanioal shook of waves 
upon the rudder. The motor runs continuously, driving 
a special pump the flow of which con be instantly stopped 
by the steersman or directed to either of the two hydraulic 
eylinden operating the rudder. 

Alnminlnm Conductors In Winter.— One of the argu- 
ments directed against the use of aluminium for trans- 
misaion lines is that, in winter time, they will collect 
a thiekar eoating of ioe and snow because of their largi^ 
diameter and, hence, will sag more than the copper 
wire of equal oarrying cuqtaoity. A writer in Blektro~ 
IseAniseAs Zeitung believes that this oontention is based 
on a fallaoy. He has found that in Norway the copper 
telephone wires of 4 millimeters (O.ld-inch) diameter 
become just aa thickly coated as the aluminium cables 
of 300 square miUimetert (0.46 square inch) section. 

FMdng the Handa in Teiephoaing.— In using the tele- 
phone one's hands are tied by the necessity of holding 
the receiver to the ear by the left hand and by the habit 
of picking up the ordinary desk telephone set in the other 
hand. A British inventor has devised a simple arrange- 
ment for freeing both hands and thereby saving time. 
In “holding the line” one places the receiver on a plat- 
form which presses the earpieoe against the small end of 
a sound-magnifying trumpet. The trumpet — not unlike 
a flattened motoivow horn in shape — talks out into the 
air, enabling one to hear while leaving both hands free 
for looking up referenees or flUing the waiting time in any 
other way. 

Elaelrie Minora’ Lampo.— A reeent English govern- 
ment eompetition for the best electric lantern suitable 
for minen’ uee haa brought out several creditable lan- 
terns designed to meet the rather difiloult speoifioatiuns 
imposed. One of the prize-winning lanterns is so well 
oonstraoted and ao completely gas-tight (to avoid all risk 
of Igniting firedamp in the mine by an eUnitric spark at 
the switch) that the lantern may be used under water if 
aeoasaary. All oontaots are made hunde the ease, ('anv 
ful oonstruotion of the lantern as a whole and of ttie 
tingle storage cell which furnishes the current for the 
2 candle-power lamp gives a weight oi only ‘A]/% pounds, 
the aame weight aa an ordinary miners’ oil-burnuig 
“safety” lantern. 

A Powerfal High-tension Etectroetatic Machine.-- A 
large 20-diBk influence machine capable of generating 
potential differenoes up to 320,000 volts has been limit 
in Paris for experimental work on high direot-current 
potentials. This maobme is deaigued fur atrengtli, p«r- 
manently good insulation and freedom from vibration in 
running, and in appearance savors of the commercial 
rather than of the experimental. The ten pairs of 
ebonite disks, 73 centimeters in diamotor, are rotated m 
opposite directions at 1,600 revolutions per minute by 
in^vidual belts from an eleclTK-. motor-driven mam 
■haft. Any disk may be withdrawn very readily for the 
inspection and denning necessary to keep the maehino 
in working order to give its maximum output. 

DUtaaing BMb fer Tungsten Lamps. - Owing to the 
extreme iwUliaacy of the incandescent tungsten filament, 
various methods have been tried to difiTuse the %ht 
either by frosting the bulb or by using a shade or globe. 
Buoh means, however, have the defect of absorbing a 
huge proportion of the light. A patent has been rooently 
gmoM to Mr. Peter (hooper Hewitt on a lamp bulb 
formed with panilel longitudinal grooves m the outer 
suifaoe. . The lamp is thue formed into a myriad of long 
narrow prisms whioh diffuse the light so that the entire 
bulb seems to be aglow. The light of the filament being 
spread over a large surfaoe is not so painful to the eye. 
At the aame time praciicaJly none of the light is lost as 
in the case of the fmted bulb. The lamp bulb is grooved 
by etohing the glass with hydrofluoric add. 

Ooadnelivo bk. — Two patents were recently granted 
on ink which is electrically conduotive when dry. The 
inventor, Mr. H. E. Goldberg of Ghioago, has discovered 
that metab in the colioidal form in a volatile liquid may 
be used Us ink, and that when spread upon the surfaoe 
and the volatile dament has evaporated, there is left a 
metatUe layer whioh is continuous and oleotrioally oon- 
dnotive. Many mntais such as silver, gold, platinum 
and «h» graphite, may be rendered ooUoidal by 

fontdag a Araet eumnt are under water between ter- 
ndnuda nomlatirhr Rf the metals. The metal is so finely 
di'i^ided Ml aoir to, precipitate under the action of gravity 
from Oh Bqntd k which it is diffused. The various 
mhChb pitidtiN different colored inks. Silver colloid will 
fiaid^ gnitt eotored marks or even grass green. Col- 
leidai ffmpMte laedueM Mack or grayish blaok marks, 
bint h MH ateotriaally oonduotive. By oombining sil- 
riir«aMl ipwMM an ink is obtained whioh is substantially 
hMk PM tae food «»dttotivity. 


Prof. Francois Alphonse Forel died at Morges, August 
7th, at the age of 71 years To the world at large he was 
liest known as an aulliority on the Hwiss lakes— esfieei- 
ally I.>ake Geneva — but bis investigations embraced a 
wide range of subjwls in physiology, zoology and geol- 
ogy 

Coffee Without Caffeln.— TJie American consul at 
Tanmtave, Madagascar, ha-' sent to the Bureau of Mnnu- 
faolures in Wasliington samples and pliutograpbs of a 
natural oaffeiu-less coffin- growing in that< island. It is 
locally known os "mantaska" or ‘'caf6 sauvage-," grows 
to a height of 12 to 20 feet, and resembles the ordinary 
coffee tree, but has smaller leaves and a yellowish Uirry 

Black Opals are commonly the result of artificial color- 
ing, but tnie bla<‘lc opals have Im-cii miiii-d in a siiiall dis- 
trict at the head of the River Darling in northern New- 
Hoiilb Wales during the past nine years The outimt 
was at first very small, but for a few vears amounted to 
30, (XK) to 40,000 per annum At jiresent, according to a 
consular rcjiort from Adelaide, they have Uicome ex- 
tremely rare, hardly any having been found during the 
last nine months. 

The Brahmaputra Expedition, recently undertaken by 
the Bntish authorities in India to jiunish the Alior tribes- 
men for the murder of C'ommissioner WilUainson, has not 
yiehled all the geographical information lliut was hoped 
for, lui It was not found possible to exiilore all tlic un- 
known portion of the BrahmaputTa-TsungiH) How<‘ver, a 
total of 35 square miles was surveyeil, materially reducing 
the unexplored part of this territory, and much other 
scientific work was accomplished. Incidentally, the 
attempt to chastise the Abors was a failure. 

The Royal Geographical Society, generally recognized 
as the foremost organization of its kind in the world, is 
about to emerge from the crepuseiilar purlieus of Haiilo 
Row, and take possession of a fim- residoiice facing 
Hyde Park. The Society has bought Lowther Lodge, 
with two acroB of grounds, having frontages to Prince's 
Gate and Kensington Gore Here it will have most 
of tl}c accommodations of a first-rato club, and room 
for the growth of its splendid library, map rooms, etc 

Dust flrom the Tall of Halley’s Comet, according to M 
Marchand, of the Pic du Midi Obscrvabiry, is responsible 
for the ooronas that have frequently been seen around 
the moon in perfedtly clear weather ever silicic May 10th, 
1011. It is well known that the angular si/,t- of a corona 
depends upon the size of the solid or liquid particles m 
the air which diffract the light, the smaller these par- 
ticles. the larger the comnu M Morchand’s measure- 
ments indicated an average diamett-r for the dust parti- 
cles of from 20 to 30 microns shortly after the passage ot 
the comet’s tail through our atmosphere Hmoc that tune 
the size of the particles has decreased to about 0 ~) micnin 

Easter Island, lying 2,000 miles west of the Koulh 
American coast, in the .South Pacific Ocean, has bwn, 
ever since its discovi-ry by Kuropcans, a most inU-r- 
esting arehieological pu/./.le on acuouut of its colossal 
stone statues, riiinwi stone houses, and other remains of 
an unknown rai-e. Pclinnnnui, M lUctlungen reports that 
a fresh attempt to solve the mvstory of theae remains 
has been undertaken hy an English sportsman, W. 
Booresby Routledgi-, who is proceeding to the island on a 
motor yacht, atsioiniianied by a geologist’aiid an arclie- 
ologist from the Britisli Museum. 

Topographic Maps of Countios. — The well-known 
Topographic Atlas sheets of the D. B. Geological Survey, 
whioh will ultimateiv cover the whole of the United 
States, divide the I'ouiitry into regular “quadrangles” 
having no relation to i.ohtieal Ixiundanes. As then- is, 
however, a demand for county maps of the same gi-nerol 
character, the Survey has iK-gun e.xpi'rimentallj' to issue 
such maps. The first of the series, recently published, 
IB of Jefferson C'ounty, Kentucky. The area was sur- 
veyed m oo-operation with the Geological Htirvey of 
Kentucky. The county is very irregular in shaiH-, and 
includes parts of the areas shown on six “quadrangle” 
sheets of the Topographic Atlas. 

Magnesia Rods as s Substitute for Platinum Wire 
in the Ghemicnl Laboratory. — The increase m the cost 
of platinum has forced the chemist to look for a oheaper 
Bu^titute. E. Wedekind, in Btrichle der Deulmhen 
Chemuehen OeKcUschafl, points to the fact that the 
magnesia rods used by the manufacturers to support 
incandescent mantles may be used for many purposes 
in the laboratory whore platinum wire is used and 
others where the latter can not be employed. These 
rods are made of a magnesia composition, having 
great resistance to heat, and have a length of 15 om. 
(6 hushes) and a width of 1 mm. (0.04 inoh). For use, 
these rods are fastened to a cork, which fits in a test 
tube. They can thus be Irept for an indefinite period 
and are always ready for use. They are especially 
valuable for flame teste, borax and phosphate pearl^ 
fuaing, evaporating of volatile substances, and other 
danoHtratioii purpoaos. 


SCIENTIFIC Al^CAN 


The Mile>a*Miniite Boat 

f 'l' h*(*iu« the Irony of fnte that wo abonld have bad 
III lelimiulNli the HurinMWortb trophy for the apoedl- 
esl txpiit of the y»nr Jiint two dayn before one of our 
own iiodlH estolillHltetl u world’e rword for speed, rate- 
iiiK that record eloae to the mile-H-mlflUto mark How> 
loei, even hud the "TeoU, Jr.," been able to compote In 
the lolernatlonul eoiitext, It 1 h not at all certain that 
(■he would have won the trophy for the reaHon that 
It was relliitilllty rattier than speevl that 
CiMe the cup to the "Maple Leaf IV." 

Her heat Hix'cd was exceeded by other 
lioatH which, however, failed to mnlhtalii 
their Kood abowlng throughout the races. 

The "Tech, Jr.,” owiit'd by Col. T. Cole- 
man dll i’ont, la a Hraall hydroplane, 20 
feet long, taiulpped with a 60 horae-power 
engine. In the coiiteHt for the lioach tro- 
phy for the world's one-mile champion- 
Hlilp, lield on Friday, Septemlier Oth, ahe 
timde the ttrst ninitlcal mile in I mlmite 
II 1/6 seeianlN Tlila la ei|ulvnleiit to .V(60 
Knots or hh.ja Miatiite inllea jier hour. 

'I’IiIn wiiN the liesi mile made by the boat, 
and the record wiia made on a rougher 
sea than w'as encountered during the race. 

The time for the other five mlloa whb, 
respectively, 2;()S1/6. 1 '401/6, 1:30 4/6. 

1 :.'t1 ;i/5. and 2 3S4/6, making an aver- 
age of 3:!..'IU knota, or !IK.40 Htatutc miles 
is>r hour. Jlei sis'etl thus fell to a low 
tlgiiro over a longer dlHtancc. 

The other corilestaul of the trophy was the "Haby 
Ucllaiicc in,” whose Iwst mile was done In 1 24. or 
■12 16 knots, and her average was ao.UH knota, or .35.68 
statute miles 

Onr pliologiuph shows the "Tech, Jr.,” lielng driven 
at full speed over the course. Her pluiiea have rnlsod 
the fore part of the hull elenr of the water, showing 
the rudder, which Is jilaced well forward, lifted well 
alime Hie wiitei 

Light Made Audible 

By I*. F. Mottelay (London) 

T HF interest wlilcli was widely dls|i1aytMl In Mr 
Fournier d'.Mlie’s new Invention at the lime the 
origlmil model was first suhmlttwl to menihers of the 
Uoyal Soclet.f In London, soini* months ago, has bi>cn 
Intensltled hv the exhibition rmuilly tuude of the im- 
proved uppiiriitUH at the optical convention In South 
Kensington 

The new aptuiriittis iictitally enublea the totally blind, 
funong other results, to locate accurately an.i window 
or oiHUi bright light, to discover readily the shadows of 
ohjects passing lietweeii I hem and tho light, to discover 
Ml nations in light such us are produced by clouds 
Piisslng over the sun, and to locate brightly illuminated 
olilt'cts, such IIS, for liisfiince, people dressed in white 
The action of I he insiruiuent is liiisud upon the 
ixs'iilhir proiierly of seletiluui of changing Its electrical 
conduct I \lt.v under Hie liillueiice of light This proji- 
ert.t Is tiillir.e<1 for iiroduclng an electric current, whleh 
is Interi'uplisl by a special clockwork Interruptei, and 
HO iiiiule iiiidllile In a tclejilioiie. Thus the eye Is re- 
placed by Hm ear as a detector of llglit 
The improved liisiniment Is a dilTereiitlal one, and 
as shown in iiccoiupiiny Ing diagram, contains two sen- 
sitive selenium surfaces, which form two of tlie rcsist- 
iinees. It is specliilly designed to Indicate contrasts, 
and Is, llieri'fiire, best adapted for discovering objects, 
lnilc|ieiideiitly of the liileuslty of the light, though the 
lirlghtcsi light imiurully gives the quickest and most 
certain indicntioiis 

It consists ol the cumern-llko box, ten inches long, 
ilirec tiiclies wide and four Inches decfi To work It, 

It In iiecessjiry oiilv to attach the telephone to one ear 
liy iiieiiiis of the liend-hund, which latter 
Nliiiiih! lie slipped over the top of the head 
so IIS III liiild fliinty and enable the hands to 
icmaln tree The clockwork Is then wound 
up h.v ineaiiN of a small handle and a 
rod is iiioMsl along the silt until a purr 
Ing sound Is heard in the telephone Wlien 
this Is tlic ("iHc, the Iris dtuphragm Is closed 
down to Its smallest si/,f nnd tlie optophone 
Is iiolnled (ns one would n camera) toward 
some region of the open sky— though not to 
the sun, of course The rod which controls 
the wire resistance should thereupon he 
moved until the piirrlng liecomes ns faint 
as iKisslhle. shonld, howevei, alisolute silence 
not be olitnlned In this way, tlie sliding lid 
must be opened and the carlsai reslslimce 
adjusted until fierfecl silence Is pnsmnsl 
The Instrument Is now In Its most senalthe 
stale. The jiassage of the hand or other 
objcH't across the aperture Is lndlcate<l liy a 
purring sound, the Inuduat sound iudlcaling 
the passage of the tidgos, where tlie contrast 


Is greatesL The fttll effect takee a few secnoda to de- 
velop, and alow mqvementf are, therefore, awre eaatly 
discovered than rapid ones. In a bright Ught, however, 
even the swifteat ataadow la dlocoverable. Prolonged 
exposure to a bright light “btlnda” the optophone JUet 
as it blinde the human eye, and some repose la re- 
quired to let It re^ln ite eeiudtlvonesH for faint light 
In feeble light, the Irla diaphragm should be open to 
Its widest extent A geuUetnan who tried the opto- 



Running over the water nt 68 milee per hour. 

idioiie found that a gllmpae out of the window sounded 
like a cinematograph reeling off a tUm. The ticking 
sank almost Into alienee aa the receiving hibe was held 
In the shadow of the table, and leaped Into n lively 
rattle when placed agaluat an electric light bulb. 

If you are hlludfolded and plact* the receivers to 
your ears, and a piece of blotting iiatn-r Is placed lie- 
tween the Isix and an Incandescent lamp, you hoar 
a ticking <ir grating sound; In fact, you hear the 
shadow- passiiig. 

On a miMUillght night you hear tho moon, while the 
summer sun makes a tremendous noise like a cataract. 

The oi>to|ihon« cun locate the light of stars invisible 
through the telescoiie. 

The Iclcphoiies tiwd are similar to those employed 



for wireless telegraphy, and are capable of detecting 
It current of a quarter of a micro-ampere when inter- 
rupted by clockwork. The carbon resistances are 1,000 
to 2,000 ohms each. In the new differential optophone, 
two selenium cells are balanced against two carbon 
resistances in a 'Wbeateone bridge arrangement. When 
directed toward any uniformly lighted surface, whether 
bright or dark, there Is alienee; but when the image 
of the edge of a bright object falls upon the line divid- 
ing the two selenium cells, one of the latter Is Illumin- 
ated while the other is in darkness, and tho contrast 
thus secured gives a striking indication of the whnre- 
ahouts of the edge This is what the stone-blind want 
■ to Bud where an object begins or loaves off. 



Interlof' of the optophone, blow- 
ing arrangoment of pnrta. 


Mr. B, Fownler d’AllM with M> 


The MiOUffitt TM6 

T hb mnlhnif ftimiiy 

mon ootton Idant MiadM « !I«^ 

ot trees end abrube ykMldil iwjtt fltMKi*; 

Malugtw or mghoe (Parttium ttUaemm ^3'^, fUM.) 
In perbaiM the most lm|K>rtanl; nwoktier of thhi 
All the apedes of the getms Puiifim, ot wtMch theco 
are over twenty, yield fiber, tor ooidage afid other 
purposes. While all of them prodnoe « Vftlt»Kbl« ftoef 
the majority are of local use (ntly, mad 
the mahagua la the only one that 1« amll- 
able In aulBclent fittUntltlea to be worthy 
ot tltfi attention of the large trade. It 
furnishes a strong and flexible fiber com- 
parable to Jute, and has the remarkable 
quality of becoming ktronger by toeg 
maceration in water. 

The mahagua is a shrub or sometimes 
a rather large tree widely dlstolbuted, 
and hi very common In ail tropical coqn- 
trlee, where It has been planted and 
escaped and now grows wild. It IS a na- 
tive of the West Indies and grows abund- 
antly there. The tree was Intmduced 
Into India very early end now Is com- 
mon on the Malalwr coast, and Is called 
boto by the Bengalese, It is also com- 
mon both In East and West Africa, 
where It is cultivated In A good many 
gardens, because it Is regarded as a very 
desirable iduide tree. It is believed to 
have been cultivated fur Its fiber In tropical America 
before Colunibua discovered the Western Continent. 

Considerable quantities of this fiber have lately been 
exported from parts of India to England and the 
Tnited States, where Its use Is constantly Increuslng. 
In India It has long been used to adulterate Jute and 
hump, which it resembles, and baa Iteen Imported into 
Prance fur use In the manufacture of high-grade paper. 
The fiber Is white or graj Ish yellow, fine, silky, strong, 
pliant, slightly lustrous and somewhat lignlfied. The 
average length of the fiber is about five millimeters 
gnd about 10 inlcra In diameter. The walls are 
strongly thickened hjmI the coll cavities are very small. 
According to Roxburgh tho breaking strength la great- 
er than that of the fillers of a majority of other textile 
lilaiits. The mahagua fiber possesses unusual durabil- 
ity, which Is a imint of great ImiiortaDce. It Is readily 
H4-paroted and the work of preiwrtng It Is leva tedious 
than applies to the other fiber-yielding plants of thla 
genua. It Is well adapted fur making roiie, tu’iue, 
sacking, mats, and la highly suitable for t)>e paper 
trade and Imminiae quantities of It might be gathered 
and brought Into the Fnlted Stales. The bark Is aume- 
llmes called ('‘uban-baat, and at one time was used tor 
tying liundlea of tho genuine Havana cigars, but after- 
sard Iraisirted as a subatitute for the Russian bast 
used by the gardeners for tying up idants. It bus also 
lieen used In making cigarette wrapiters, and it Is em- 
ployed in many regions tor making fishing nets. 

In mcaragua and in many other iiarts of Central 
America mahagua filter Is very abundant. It la used 
by tho native store-keopor of the Interior, Instead of 
twine. The Indians and tho native ranchmen use It 
for making lassos, halters, and ropes and wherever 
strength and durability arc required. The majority 
of boatmen depend upon It tor making their lle-llnes 
and anchor ropes. The only expense lucurretl Is the 
time required for making the ropes, while Imported 
ropes are loo expeuslvo for the average boatman to buy. 

The mahagua la found also on all the principal 
Islands of the South Sea. In tJiiiim the inhabitants 
utilise U also for making rope. Nearly every family 
Is provided with rope-raaklng aiiplluuces The ropes 
are used chiefly for halters and lines tor tethering 
cattle and caraboes, tor imrneases and for cables for 
ferrying rafts across streams. The strength and dur- 
ability of the ropes are much in- 
creased by tarring. The natives of the 
Caroline Islands split the tuner bark Into 
Mtipow Btrlpa. which they weave Into breech- 
ctbtbs or aprons worn by the women. In the 
FIJI Islands tlie bark Is prepared by steep- 
ing It in water to render It soft and pliable. 

It Is then made into women's “llku,” a dress 
consisting of a tmmlier of fringes attached to 
a waist band. 


Hchted Steering Wbede 

E very motorist knows how unconfort- 
able Ills hands are In a btUng bUaaanl, 
or even on a still, but very cold dky. To 
make life more agreeable an Utvehtlve 
has patonted a hollow steering rb«»l. Into 
wideh exhaust gasm from the motor Are 
ooBdocted by means of a smhU {)tpe rumllag 
panillel'to the steering cultnna, In the CilSf 
of electrics, the UoUow rtm is fiitofi 4Mti 
Idectil© “toeatoto." 




worked prodtably 


Sir WlUUoi RsaiMr in his laborntory. 

sir WUUam beUsves It will be (esilbM to Ranerste fsa dlraoUy In mlntw that can no longer be 

GW'Power 'Direct from the Coal Pit 
An Interview With Sir Willinm Rnmujr 
By Pul F. Mottclay, London 

A t the recent Smoke Abutement Kxhlbl- 
tlon nt Agricultural llall, I/on<lou, Sir 
WllUAta llumMay made the brat public refer- 
euce to hla projected power scheme. If. as 
mauy believe, his views van be effectively 
carried out, coal miners will And their aer- 
vlces are no longer needed, or at least the 
demand for them will be much reduced. 

Sir William remarked that he hud for 
many years been working with goses of oil 
descriptions, In large and small quantities, 
and had managed to deal with such a very 
small p«>rtlon that It would not fill one half 
a hollow(<d needle. There Is, he says, noth- 
ing su easily managed as a gas. Although It 
cannot lie seen. Its presence Is always evi- 
dent II cun lie made to stream through a 
pipe at any desired rate and, when received, 

It can be Itaudled ns required. 

Knowing that In the mining of salt, wo ter 
Is put down to the rock-salt whore It romaius 
until the nick Is dissolved, when It Is pumped 
up Id the form of brine, be thought that pos- 
sibly the simplest way to secure at much less 
Cost all present heating facilities would be 
to cease burning coal altogether. This he 
proposes to do In a novel maunor, which. If 
thoroughly successful, would enable us to do 
away, among other things, both with coni 
mining and with coal smoke. He does not 
see why our gus retorts should not be In the 
bowels of the earth, where the coni could be 
readily converted Into gas, In lieu of going 
tbrouid) the prevailing dlfllcult work and 
enormous expense Incident to raising the coal 
to the surface for ijjs purpose of there ol>- 
tolnlug the very same prodpot. The latter 
could then, of course, he employed In any 
manner desired, especially In gas engines, 
which are the most economical of imwer pro- 
ducers, giving, rS they do, an efflcUticy qt 
thirty tmr cent as against, an etHclency of less 
than flfteM) ii^r cent from the average steam 
eugtnei jBlectrlclty eouW, evgu at the pit- 
head, be generated by ^ gae'‘ engine nnd 
eonvmted under high tenainn to very tong 
dl«tane«ii, 

Sit WUUam Bamiiay has completed gr- 
rangtuwttta with a prominent eolUery prti- 
Pttotor which wilt «aable him at an early 
datft td cgflry out all neeessary experiments 
to prpire. his contenttona. ,Tbe advaataces 
he ate: 

pi»««g for railways and Indnstrl^ 

a| «ha Irth, and posslhiy ttoe tenth ita pres- drove hoim te Bnfifammen how much power and fuel they 

wurte hf tnlenting their murky, smoky atmosphera 


• 7 / only one tenth of the amount of coat in unci by the mcann 
proimcd, you would multiply by ten the ycam of hfe left to the 
cool field. All the auppUett of coal that am at pteseni worthtena 
muld be brouoht into uae. A acorn muat now be two onil a half 
or throe feet wide before it van bv worked. In the new era it 
rntykt he under a foot thick, and a half ahale, neither woilh min- 
iny nor worth having evtn if tt teerr mined There an plenty 
of tmrthleaH acama where there ia no population. Thm moy ht 
of eourae unforaeen difficultiea Thtre ate aluoya diffleultiea. hut 
I hope aoon to prove the value of the eatperimeni " — Siit Wii.i.iam 
I tAUSAV 
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One af the axhtMta nt n recent I.«ndoa exhibition that 


The consinjiieut cliwtrlfli'ntlon ol the niil- 
wayw and the aiipiily nf electric power, IiinIimhI 
of coal, to factories. 

Domestic llghlliig and heating nt h frae- 
tloii of their present eost 
Snell a suvliig of fuel us will prolong the 
life of the coal fields nlniost ladetlnltel} 

And, a saving of inuii— for, In jiluce of 
miners, the workers who will be most needed 
will lie skilled mechanics 

III u n*ceut Interview, Sir William said 
tliut Ills inteudisl ex|K>rlments are likely to 
cover a period of seieral months They w'lll 
be made with u praelleiilly worthless slriitiini 
of coal, Iwated as near surface ns possible to 
lessen expc'lihc To reach this stratiun a 
bore-hole will lie ninde, wliliii iieeil li(> oiilj « 
foot Hiul 11 half diaiuelet lliroiigli wiiloh ii 
tube, about six Inches In diameter, will be 
)(ul down to kw‘P It free from water As 
this tube deseenilH It will nntnnillj reveal 
the exact nature of the various strata "Thus, 
there will bo no exisaishe shaft to sink, no 
tunnels to drhe, no nilibisb to remove In- 
side this tube, .Mill could Insert two smaller 
pipes, one Inside the other, the smaller of 
the two for the purpose of immplng out the 
water, and the other for pus.slug down air, 
steam or siniill ipuintttles of water to hum 
with the coal— there Is unthlug new In Uiut 
The coni, of course, would he easily Ignited, 
In the first Inslunee liy passing down an elec- 
tric wire wiilch would then be withdrawn. 
Your gas engines would eiiiihle you to utilize 
thirty )ier cent of the fuel value of the coal 
In other w-ords von donhie your yield of 
energy, Tinusiiilsshin from the pit's month 
through high tension tables need present III) 
difficulties In t'allforula the.v have sent It 
two hundred miles, ami there Is no reason 
why It stjonhl not be sent vi«r.v iiiueli farther. 
Any Coal that Is too bad to lie woit'li 
mining could lie utilized In this way . tl eoiihl 
be made to luirn where 11 lies At first, of 
course, you may find coal owueis ohjeetmg 
to selling their coal inliies on fire Also, It 
may he objected that, as the coal ts liiirned 
out this ground will sink .So it will, hut 
this already liapiitMis In the salt dlslrlcfs, 
and nubiHly minds it itiiuii, II liiuipens grad 
uttlly, and ptsiple Just atreiil it Tlie exist- 
ing coal mines, I should say, would be kept 
01>eii as a sort of rt'serve The (iiaiige ts 
bound to be gradual And for steainshliis, 
naturally, the tdectrlolly from the pits would 
lie uselcMs; the.v will alwavs ijisid coal or 
some other form of fuel " 

When asked If the producep-guses to Imi 
brought up from the coal strata by ihe above 
named process could he utilized for any other 
pui'poM than working gus engliu>s, Sir Will- 








iBiu 8 hM : "It iB n qnwitlon of cost. You cannot con- 
vey tlilH guH very far owlnx to tUe expienw* of piping. 
It It could Iw lined lit u rmHutuihle dlatauce, perhape 
ten mllHK, It nilKlit pay to put down piping. The cbeap- 
i*Ht thing to do. however, would Iw to convert the gaa 
Into ek*ctrlc power and dintrlhule electric current. By 
moil UN of the high teuNlou current I Hpoke of, tho cost 
of t‘U>ctric power would lie reduced to almut one tenth 
of II II unit, conumred with « iwnny n unit that 

Im now the prlci' for iwwer. and with fourinmce a unit 
that Ih the pidce for light. Here then would lie the 
UK'iirm of electrizing all the railways at once, and of 
Nupplyliig iKiwer to all the factories. TWh would be u 
Hliirt. It la not |MMwlble to say at thla moment what you 
might mil do IwsIdeK As soon an It was ahown that 
power could lie purchaaed at one tenth, or hupi>um« we 
any only one fifth the coat that It 1 m at the preaeut 
time, I feel that railway comtwuileM, factory ownera 
and others would have no healtatUiii lii using It. In- 
deed, the) would lie iHiiiud to do so Another enormous 
advantage of thin coinerslon of coal Into gas and elec- 
trlclt.) would la* I lie saving In fuel. I made a atate- 
meiil some time ago that In one hundred and seventy- 
file .veurs, the coal supply of (Jreat Britain will be ex- 
hii listed. Mr McKenna has challenged thlw Btatemeut, 
renmrkliig that It did not tain* account of the reeervea 
These reserves, however, are very diicstlonable, and 
1 reiilled at the time that suppofllng they were taken 
Into aecount It would only give the coal fields a dura- 
tion fif some two hundred aud flft.v years. In this 
coTinw'thm I may add that, Instead of the binging fire 
on the doim*stlc hearth aud In place of the present 
nitlier costly s.vHtcra of heating rooms by gas or the 
v'\lstlng apiiarutus for electric fires, the novel and lais- 
slble alternative of obtaining heat by means of wires 
through the cariiet would lie practicable. Oct your cur- 
IH't at II lemis»rii(ure of seventy degrees and your room 
will he (lulte comfortable" 

A ver.v Inlercstliig object lesson as to the wasteful- 
ness of our present methods is afforded by the ncconi- 
pnnying lllnstration The aquarc black pillar, which 
ri'iiresenls London’s annual average smit fall Is stand- 
ing beside II comparative uiudol of the Westmlnator 
(’lig'k Tower, and the very small white nionument hack 
of the r>otl«l plant represents flic tdeoiaitra's Needle 
on the Thames emhankment, 

VVlUle It would he entirely premature to make any 
positive stntenieiits at the present time either In favor 
of or against Sir WlllUim Uumsay's proposed method of 
coal mining, the proJ»>ct has In It something exceed- 
ingly Hlltirlng, and recalls In some respects the work of 
Krasch, which gave Louisiana a new Industry, and well 
threnteneil to destroy the sulphur mlulug industry of 
Sicily 


Cultivation of the True Cinnamon 

T UK aroniiitlc spice calli'd cinnamon Is the Inner 
hark of huurm l•innllmomum Linn., a beautiful tree 
attaining the sl/s- and approaching the npiK-arance of 
our iiear lre«> The small, smooth and shiny hranches, 
or yoniig shoots, from the stump alone are available. 
The leaves are o.vctHHllngly variable, and In this re- 
spect remind one of our native sassafras, to which the 
clniiamim trw Is very closely related. To prisluce the 
cotiiuierelal bark the trees are allowed to grow for 
from five to seven years, when they are felled and the 
slumps allowed to prisliiee young shoots called coppice. 
The same methods are followed in the Kast Indies to 
glow straight and snnsith shoots of cinnamon ns the 
baskel-w lllovv grvivver adopts In this country It Is 
ke)it eopjiieeil In order to Induce the formation of long 
willow V hIumiIn a dlstancv' of lhrv*e feet between each, 
stool Is allowed lu sv-ttlng out yoitug clumimun trees, 
a sjinee of nine square fivt being I’eiiulred for each stool 
to produce the greatv-st nuinher of desirable shoots. 
The clnnnnion iilnnfatlon may Iw regarded as a yvmng 
forest with a stuirt rotation iierlod and not as a gar- 
den, wlileli Is regulaih eulllv-nted The cinnamon plmi- 
talloii conllniu's to ylv-lil almiMliintly crop after cro|i 
for uinnv yenrs .\ goisl many of the pliiiitntloiis In 
t’eyloii tlail nre now regularly yielding cinnamon were 
stiirtevl hy the Iiiileli a hundred years ago and nre quite 
likely to yield erops for a htindml yenrs to come. 

Tilt' cinnamon Is enlllvafcd in uhout every part vif 
the lOiisl Indie-., Imt 11 tlonrlshes most prolltalily and Is 
found imist pleiititully in t'evlon In the slllelous soil 
with an admixture of vegetable mold. It Is said to lie 
a native also of the Miilahar Const, and lias Ihwu 
I ntroduced Into J»vo, Keuiilon, the CajK' Verde Islands, 
Brassil. the West Indies and llgiindH in Kast Africa In 
Ceylon It produces the sweet laste, aromafle smell, aud 
the iiule hrowu or rutwcl eolor, wdileh renders the hark 
so valtiuhle as all article of eommerce and useful as a 
splee Cinnamon bark from plants, even of the genuine 
kind, when grown In low marshy ground, subject to 
tnundallons, loses Its characteristic prois-rties. The 
cinnamon plant reqalres a certain amount of soil 
moisture for the full develtvnient of the spice, but 
stagnant water Injnres Itf (Uivor. Tlie whole of the 
Ceylonf Aiast la sandy and nodof, t&d Is (teherully lavor- 
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able for the growth of elnnamvBU which dourlahas boot 
In a hot and damjp cUaate such as Is there found. 

When tho yowig olintMBOii itboiM are ready to be 
off, the Oingataie htboMn, calMl Cballao, provide tlwhi’- 
selvea with sharp UXht bUl-books gad stout cord with 
which to tie up the ettoks. By the middle of each day the 
cutters have auSdant shoots to occupy tbAmaelvaa la 
tho barking proeaoli tba remalndar of tits day. lUia 
bark is then sUt Dpm losgltudlsatly on oppoatta sldas 
with a curved sharp-pointed knife; on halBg carefully 
strlpixal off, It la laid aside to dry for about two days, 
wlien the ^deruUs Is scraped off with a broad blunt 
knife alHiut two and a half Inches long. .Alter the 
cuticle Is removed the bark is assorted luto three aual- 
Hy classes, according to thickness of bark and bright- 
ness of color; the short pieces of each kind are set 
aside, to be placed In the Interior of the pipe, while 
the longer ones are placed outside. The piping or 
(lulllliig then commences, the peeler so selecting the bark 
that very little cutting at the ends Is required to form 
them Into proper lengths. The auHls are made Into 
uniform lengths of three feet and a half, and three lay- 
ers of the bark or quill. Inside each other. Much of the 
value of the spice depends upon the proper grading In 
quality classes. 

It is generally calculated that ten fairly productive 
Hlumps yield one pound of tborout^ly dried bark, and 
that the shoots growing up from the stumps mature 
every two or three years. After the first crop of shoots 
!<. harvested a fresh supply of young shoots appears 
which grows very rapidly as soon as the wet season 
starts In. Those shoots which are considered fit for 
cutting nre usually three fourths of an Inch In diameter 
and from five to six feet or more long. 

It Is well known that tlie liark yields an eesentlal 
oil, and from the leaves an oil Is obtained which re- 
sembles clove oil, and Is known In commerce under the 
name of "oil of cloves." Prom the root of old trees Is 
extractevl an excellent camphor, and the flowers are 
also UMcd as a sidce. The inilp of the berries Is some- 
tlmcH made Intv) cakes. 

Impoi'U of CinnamiH, and Chip* of, Tlnoround, XMered 
for CoH*umption in thv L niti’d fltaU‘» During 
Ycarf Endrd ./unc SOth, 1000 to JOll. 

Years Ended Quantity. 

June .HO Pounds Value. 

1900 418,874 $69,544 

HtOl 488,902 77.685 

1902 358,832 66,612 

Itm 041,214 92,646 

ItkM 676,873 80,602 

1006 621,048 78,426 

1900 646,768 78,478 

1907 777.607 106.827 

1908 620,460 78,634 

WOO 1,022,846 93,866 

1010 021,042 87,798 

1011 1.147,428 100,640 

How Nature Punialiei the nuuite 

A NATUE’alIBT, observing the difitculty a but- 
terfly bos In breaking from Its chrysalis, de- 
termined In the kindness of his heart-4bey are 
not all calloused, those men of science — gently to out 
away certain Impediments, so that It could the more 
easily free Itself The result? Instead of emerging 
strong and large and beautiful. It was a frail thing 
ludeevi, without strength In its liody or beauty la Its 
wings ; the very struggle of which the scientist’s mis- 
taken kindnesK bad relieved it, bad contained and con- " 
dltloneil the source of Its beauty and virility. Again : 
Ituckllngs bellied from their shells differ from these 
which have to fight their way out, In being stunted 
weaklings— If they are not stllMsirn, or die soon after 
the too-solicitous band has helped them out of the 
shell-stage of their development. 

Hlology divulges many forms of life which will not 
lake the trouble to find their own food, tmt prefer to 
ivurrow or steal It from the more industrious; this Is 
oftentimes an aciiuired habit, and a moot grlewnis. 
tiHil one, for which nature Invariably exacts a dreadful 
la-nalty. The dodder begins life with excellent Intm- 
tlims. strikes Its root deep In the soli, means evidently 
to lie really Indeiieddent But after a brief jieriod of 
dignified self-suiyport, it comes to fix sucking dtrics into , 
the stems and hranches of adjacent plants, udUI finally 
It does imtblng at alt for Us aelf-supt)ort. and Instead 
dniws all its supplies ready made from the sap (Um* 
life-blood) of lt« host. Having thus become a pamslte, 
iiocdtng no organs of nutritioa of Its own, nature takea 
them away : and thus the adult dodder presents the 
miserable, ilegraded spectacle of a plant without a 
root, a twig or a leaf, and with a stem so frail as In- 
adequately to bear Its weight fa the mietlUtoe the 
parasitic 'habit has been hereditary tbronffb so ytmwf 
generations that the young fornm begin at oaoe ga 
Ignoble and fiepeadeat exlstonoe; the berries, wtihfii 
contain the leeda of the future ))laiita, are developed 
to mlnlotor espedaify to this degeuemUon'; for thug 
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But not eo that peor and iiee«f 
erab. The latterhi progeUltofo M»K 
dubiously wise idea of re-utlliidttg the IMMeoni, 
built haMtations that had been evaeunted 
molhnea. The result of this I 
policy la that generation aftst genecathm tMe IdUd *f 
crab, dwelling In its approfirilatad aliH), has oeiMed t» 
bother or concern Itaalf about queattoUe el Mfoty. 
Wherefore Nature (as stem as atm H iuat> tuM Wftttea 
this sin agaiuBt evoiutiou, this aemi-patuAttiiMM, meet 
plainly Upon Ihs hermits orgAUlaathai, for the veadlqg 
of aU, to Its ahame. Tbla apology (or g crab biw atf- 
fared to Its anatomy praelssly to proporttou af It lies 
borrowed or ftWhed from Iti environment ; It U now 
no more a liMty, perfect, eoanuendable cMb; Be body 
has sadly deCertonfod: several rltal orgetot are par- 
tially or vfoolly atteiiided; its sphere of lifo has be- 
come deplorably limited. Having by a cheap end un- 
worthy expedient secured safety, it has to eonseqnenee 
fatally eompromiesd Ma Independence, Not how need- 
ing to construct Ita own coat of maQ, a vital Indnoe- 
ment to a Ufo of dignified and vigilant exerolM of Ita 
own powers to oonmvondlngly withdrawn. A ountber 
of functions have struck work ; consequently the whole 
organisation bat become enfeebled. By the sterU law 
of evolution— that an unused organ must atropliy— 
the hermit has not only lost all power to certain parta, 
but also those parts themselves. Instead of the thick, 
chltlnoua shell of the self-respecting crab, the hermit 
can show only a thin and delicate membraue: this 
half-naked and woe-begone hobo of the seas preaeats 
certain of Its limbs as rudimentary, or so small and 
wasted as to be but pitiful atwloglea for limbs. Ths 
only compensation for all this degeneracy to that swfii 
additional tnll developmeut as will permit it to bold 
on to Its extemportoed retreat, Ims been required. 

Almost every animal to a living poor-house, harbor- 
ing countless lassaroni, supplying them gratia, not only 
with a permanent home, but with all the necesaitlea, 
and Indeed also all the toxuries of life. The animal is 
thus an unwilling host, to Its own prodigious discom- 
fort. It to a questionable ptaUosuphy of David Hanim’s, 
that "a moderate amount of fleas to good for a dog. it 
keeps him from broodin' on bein' a dog." The flea gets 
too much the better of the bargain. 

Nature abounds In such examples as these of para- 
sitism aud seml-parasitlsra. And deductions are ob- 
vious; Rffort to quite as essential for human well- 
being as for that of any animal. In the universal 
scheme the genus homo Is conditioned as to hto life 
processes, precisely as Is every other ctoature In toe 
cosmos. Man Is perversely foolish to Imagloe the uni- 
verse to be anthropocentric, and that he can afford to 
flaunt the "eternal verities." In the hands of Nature 
he Is as helpless as any other sentient thing. Her laws 
of heredity, of environment, and of function govern 
him as Inexorably as they do toe dodder and toe 
hermit crab. While vitiating their own atamlna, toe 
, indolent and the selfish Inflict: a most grievous phlebo- 
tomy upon the virile and the self-respecting portions 
of the race, The charity which helps the luAIvldiial 
to help himself to altogether laudable. Hut Indlacrtja- 
Inate charity to a cruel wrong, both to the raripimit 
and to hto community. And Is not this time atoo of 
patorualtoin? Whtok will the body politic come to 
appredato that vtoat Us government bestows upon one 
portion of its cltlaeus must Inevitably— there can be 
no other source— be abstracted (to toe form of taxsu) 
from the reipainder of the people? 

ExyertaMuti With m AfiropbiM Ckm 

gOHB interesting experiments were mafo at the 


vrifh a toitratltottse mounted on an aeroplaiie. The 
altnlllense' to said to be of Amsrtoan toventtom and 
is desigued iqtoCtoUy for tots purpose. T9ie Object is 
to defond the aeroplgne sfalnet utbudis from toe 
fiMsd) and especially against other asraifouiM to air- 
SklplL Tbs to al^eoeted and to of vtoy Bgbt bulM* 
«|M It ran die as many as fido idtoia per aitoi>i% raab 
bad havliig d.009 foet per secood Inlttol spSsd.' It stoa 
m raid ptoblsm as to bow to mount toe «an tob* dhe • 
lit toe imaper way, but tots to noie to M fogS " 
ftity tonra A apeetol susiwndra dsvtra dUtoto 1M« tna 
to «• atowd in «U dtrecttob% and OMtoa •»« MwsMidf 
to toat ide.'aJwtM idMOa,#!!! ato.andadftodto'diglfaa:"- 
' Otosif daMraii atova for toe stisriMe ewd'iito' SiiwaiasasA t . 


■'••Wpht ..' m 


omfMi fpr atstmimu 
iMItm.. ilMQIHMMM oom> 
fwt, fti»r th^ nam«t 0/ 
I MOm to dtrtrta.1 


■ of ^fk^tmvmc Amowcaw: 

tke alburn. oo »tga fiS of your issue 

S m is a imri triek oafled the “Hawaiian 

“’irlkkai d«|MMtid» npoB the faot that outting a 
eitida wet liiett the rdlativ* position of the 
o|fdS'|»h«!4sd that if nsoessaiy you Mgard the top 
as ^ottowim hamedtately aftor the bottom card 
lA m ptiojk. foUowing triek dopeada upon the 
aaini flMt, Deal tiie flpnls of a .paok face upward on 
llha labls, salUag them 1, 2, 3, ete., as you put them 
dotnu asid msatsUy noting the oaed hnit d«dt Ask 
•OUM ana to salMt a <acd whioh is being laid down, and 
rSeolHset its oumbor. Turn the paofc over and let it 
be sot as often as the person likes. Ask tiie number 
cl the oasd dibaeia Then deal the oards one by one. 
aod whM you eosne to the origioal hrst oard, eount 
it adentiy as 1, and the aeleoted card will appear at 
theikniii]^ menttoned. If ail the sards are dealt before 
reashiag tiiia number, turn the sardi over and go on 
souotiwg. H. 6. AttnoLD. 

liMr Tork. 

Dnin Pipea and Moaqiiitoei 

To the Editor of the SoiBNTino AuaniCAiij 
The leotion in whioh 1 lived last year is praotioaUy 
from mosquitoes. Last summer, however, we 
were troubled oonidderably. The country is hilly and 
weQ drained. Tkere are no swampe or other breeding 
places. 

One evening just before dusk, while lyiog in a ham< 
mook, I notioed a swarm of mosquitoes around the coping 
of tile house. I got a ladder and soon discovered the 
aouree of the mosquitoes. The gutter along the coping 
had sagged and the last rain had left considerable water 
in it, which was quite stagnant and full of wrigglers. 
We repaired the gutter and the mosquitoes disappeared. 

It hiuoeeamd to me that you might like to have this 
information. O. S. K. 

PMIadetphia, Pa. 

(The Soiaimno AmaiOAM haa from time to time 
called attention to gutters and draina^as breeding plaoos 
for puMiquitoee. So, too, the United States Department 
of Agrieulture has issued popularly worded buUotins in 
which this information is conveyed. Although our oor- 
reQKmdent has discovered a well-known fact for hJm- 
mit, h seems to ns worth while to publish his commuui- 
eation sinoe it may serve to assist others in ridding them- 
aelves of our aiunmer insect pesta. — Editob.( 


To the Editor of the SoiBimric Amrrioan: 

With nferenoe to article on page 9, Bountific Ambri- 
oaN of July dth on the failure of the Aviettes, is it not 
a fact that bioyoles being dependent for tiieir driving 
effeot on the friction between the road surface and their 
wheels like all other self-driven vehioles cannot bo raised 
ftom the ground by any means except an aerial propellor, 
aaeuming it to be possible to fit sueh a propeller. As the 
planee tend to raise tho bioyole and «) reduce friction 
at the wheele, the bioyele would, it appears, necessarily 
stop immediately It began to fed the tiftqp effect 'pro- 
duced by them. 

It would intereat me and several other people very 
much to hear your views on this matter. 

Aohnahaird, Ullapool, Roes, N. B. b. A. Lawsok. 

[Our oorraspoodont is right, if his supposed aviette 
rugs eonatantly at an effoetive lifting angle, but if kept at 
■era Uft, it would permit the wheel to have full grip on 
ti» fprwind untU its fall speed was aoquired, whereupon 
the plane oould^he uptilted hnd suddenly have its maxi- 
mum lift— EniToa.] 

Wantad: A SmiOl GMmllne Plow 

To tiho Editor of tine tiotaimno Ambbiiqaii : 

It «MtM to me timt invodtoM AM tiow iu getting The 
ROd^dapUae devised ^ the'emoU fiunnor to supplatit 
the tap honw W do the wpik k phding tii« various plow* 
iBtsm t^nOokMly had dfBhiwtty thwt imm hones 0^ 
tlfp aiipl irarit.., 

^ pa<paot ddv» dea)^ to tha awtkr of gaeoUne propell^ 
vihtohto.lmt iKSMUtiy. aomo auggeettona i have to make. 
ww|l^:b» Of aoio* VAtaO to a wouUM inventor. A ma- 
Of 1^ thonld be ae eootpOOt as possible 
>to,.{O0dW‘ to ^ radlas at least 

1 ItmAATA totob have tothW high, wide-tired 

^ toavy toPFtoS. The motor plant should H 
I ' 'to togtolMtototo t# meat OR aprtoff otobioiw attoched 
#'png iliH to ftame, time uttoattog 


the neoeetity of cuehion tires. Now if it is meohanically 
possible to couple the power plant to a differentia 
gear, resting on a spring in the above manner, i cannot 
see why sueh a machine could not be made practical for 
the aforesaid purposes. Would lie glad to road some 


FagtenjiMI Dregs Shields Simply 

To the Editor Of the BciBNTirio Ambricam: 

In the issue of the Boibntivio Amkhivan of June 20th, 
under “Notes for Inventors,” request is made for some 
simple method of fastening dress shields to dresses. 
For a simple and effective method hooks and eyes will 
answer the purpose. Sew a hook at each end of shield 
and one at extreme edge of side of shield tliat rests 
against side of dross (at points where sowing or pinning 
would ordinarily be done). Attach to dress an eye 
to ootreipond to each hook, if small hooks and eyes 
are used they will be almost invisible. By fastening 
eyes to each drem the sfaieldB may bo readily removed 
from one dress and placed m another. 

Brooklyn, N. Y. J. A. Q. Habton. 


The Sail Quegtion 

To the Editor of the SotBNTinc Ambrican: 

I presume you have seen in the daily papers that the 
IS-hour train of the Pennsylvania Railroad, whioh met 
yritii an aeoident on a straight track, going about 
00 miles an hour, was not running faster than her usual 
rate of speed because she was on time. This may bring 
about a reduction in the running time of the IK-hour 
trains of both of the roads and I hope It will set the 
people to thinking that cold weather is not tho only 
thing that causes accidents to these fast trains. 

I have no( seen as yet an official statoment whioh gives 
the cause of the aeoident. nor will 1 draw any conclu- 
sion as to tha probable cause. Attached to this letter 
you will find a list of aoeidents whioh happened to our 
fast trains during tha month of December, 1911, and tho 
months of January, February, and March, 1012, with 
the causes and the number killed and uijurod. I got 
my facts from the doily newspapers, those of good 
oharacter only, tho New Fork Evtntng Poat being one, 
and oorreot these facts by the monthly Btatoment 
of aoeidents issued by the Railway Age-Gatelto. Mr. 
B. 0. Dunn, as you know, is a careful man; the reports 
that are printed in his paper I believe are true and 
unbiased. This bet that I have sent you lu a mpy 
from my book and if you take the time to oxaiuine it 
you will see that broken roils were not by a good deal 
tho eauses of all the wrecks or even some of the worst 
onM. 

My firm belief is that the rail question needs atten- 
tion more than this cry for reduction of speeds. A 
rail that is frosen will brook, I believe, as well under 
a freight train as an IB-hour limited. It iu known that 
our high carbon steel rails do first rato sorvioo on a 
freight road, such as the Buffalo, R<H-heuler & Pitts- 
burgh, but that on trunk lines where we have freight 
uid high-speed passenger trains they are apt to got 
brittle wHh disastrous results Not many people arc 
aware of the fact that on a certam trunk road in tho 
Middle West, because an engine was not projicrly 
balanoed, 150 broken rails were removed the next 
morning on onc side of the track after that engine 
with its fast train had passed over it in her run; or that 
on another trunk line a little fartlier north iu a 100- 
ffllle streteh 2p0-odd broken rails were romovod after 
a night's traffic hod passed over it. Those foots may 
illustrate how importaut the rail question is, not so 
much the speed question, though 1 think tho State of 
Michigan was right when it prohibited tho railroads in 
that State to run their trains faster than forty miles 
an hour during the winter and part of the spring months. 

The next question in the siieod reduction of our fast 
trains is, are our trains really fast? I have added to 
this list a list c^‘ fast tntins whioh I have copied from 
Railway qad Loeomottve Engtneering. While I will not 
vouch for Its correctness, I havo no doubt that Mr. 
StoClair's paper which is first-class in every respect, will. 
If you look at the list you will find that fast Ameriocui 
toatos do not figure as prominently as they ought to. 
The European roads do not have as heavy trains as we 
do, nor is their equipment as strong as ours. But from 
all I bear I believe thrir tracka and roadbed are better 
than ours to a good mwiy ways Take, for Instance, 
the IstadoB to ^Wth- Western, and the use of its steel 
ohairik tto on qaQh tie. Not many roads in this country 
qse it, aod I dah't know of any unless it is poatibly tho 
FoBlUylVMDia. . None of the European roads to any 
gftot oxtoat Nm Meel equipment, and only one in this 
dountty !|UUI 'ppofwsswi to any groat extent. I refer 
to. ' tho • Ihiluuylvaaia, and to it should be given the 
flNdttfiC'ttotatoodafltion. As a matter of fact, that lood 
|l afco^ (tf the othors anyhow. 

Tho Htonltoto Commerce Commissioo was quite 
fight tohan it took up last year the matter of safety 


devices and ordered that certain of these devices be 
used on the equipment, and let us hope that that same 
body will order the railroodH soon to order steel equip- 
ment for its pasMoiigorsi. If the railroads will not volun- 
tarily stop tho killing of the passongers, then k.gislation 
must. Tho railroads are not all to blame That same 
body mentioned above makes mistakes, hut who has 
not? Labor organizations do not help in tho reduction 
of accidents as they might and as they ought. In fact, 
1 believe they help them. Tf I may quote James O 
Fagan, in his “(Confessions of a Hignalinan,” he says 
that a division suporintendont says, “iri/liia n week we 
could pul a atop to theac neeidcnta." I behove Mr Fagan 
is right. This aeoident question must and ought to 
bo investigated properly, and tho sooner the better 
for the publie. Ciiaiiles E Fibhbr. 

Taunton, Mass 


Decembw ISlh, on the ChJcsgo, Mllwsuhcu and St Paul a 
nor-ond coUliilon near Odoam Thu train was tho all-stuol 
“Columbian " It was found that the roar brakenian (allud to 
go back and (lag a (ollowing train The mnstriirtlon of the ran 
also was criticised Ten killed ami (w. “ve InJ jed 
Docvmber 27th. on the C C O * Ht I. (New York Oentrol 
UnoB) the “Twontloth Century Umitod" was derailed near 
Lagrange, Ohio Fifteen wore injured Broken rail the cause 
December 2Hth, on the Chesapesko & Ohio, tlie "Fist Flying 
Virginian" was derailed n(*r McKundors Two were killed aOU 
five lojiirod. Broken rail the caust. 

December 30th, on the Orcal Northern, the "Oragonlon" 
was derailed near Finley Six were killed and thirteen Injured. 
Broken rail tho cause 

January Bth, on tli(> L H A M 8 (Now York Central Linos), 
the “Knickerbocker Hpeclal" was wrecked near Dunkirk, N Y. 
Three were Injunsl Rngtiioer of siHrJal could not see signals 
In a snow storm, ran by and hit anollier engine 
January 12tb. on tho L 8 A M 8 (New York ('eritrul IJnes), 
the "Twentieth Century Umltod" collided heodnin with on 
empty train of the (' AE I R R at Chicago Ton were Injured 
Bngtneer of C A K I train follisl to obey algnab 
danuary IPlli, on the New York Central A Hudson River. 
"Fast Mall, No 3. ' was dtvalled near Crltlendon. N Y Two 
wore injured Caused by a drawbar pulling out of a car and 
derailing that same car 

January imb on the New York Central A Hudson IMver, 
"FostMall, No 3. ' collided with a strlngof empty mall ears when 
backing Into the slatlnn at Bulfalo, N Y 1'wonty-two people 
wtve Injuriy] Caused by u mlaplacixl swiicli 
January 22nd. on tho Illinois Central, the "Panama Umlted" 
smashed Into the rear end of train No 25 Four were klllrsl 
and tliroo Injured The blame was placed on the crew of No 25 
for not going back and flagging the Umltod and alwi on tho 
engineer of tho Umltod (or not approaching Klmnundy. whore 


the accident Wok plac<> at a slow rale 
No 26 stopped to take water. 

February 14th, on tho flr.'iit Nortborn 
was derailed near Doyon Forty-one i 
rolls caused ihu aeddent 

February IStli on tho Pennsylvania t 
ed" was derailed at Warriors Ridge 
Sixty-flvo Injured Caused by the hreal 
on tho flrat engine which derailed the l 
February 17tb, on tho Pennsylvania 1 
Umltod" collided Into the roar end of a 
I nd Four wore killed and twelve Injui 
tlimugh a diuiso fog 
Fnlwuary 2nth on the Pniinsylvania, 


yards Two were ii 
switch and lotting tl 
March 4th. on 


March 7lh on 
the "New York ( 
Ohio. Two wot 
tho Plum Vallo 
cutting the box 
March I3ili i 
"Twenllnth t'en 
N Y Twenty- 


iwitehlng engine run ahead of I he "Sptw'l 
. Pennsylvania Unes, the "Ponnsylvi 
n) was derailed near Bucjtus, Ohio 
iisKl by the breaking of tho wheel on 


(('W York Central Unes), 
railed near Bellofontalno, 
iwid a box car to block 
tho train was derailed. 


Marrh I3th on the New York Central A Hudson River, the 
"Twenllnth t'entiiry Umibsl ' was derailed near PoughkeeiMle. 
N Y Twenty-three wrre Injnnsl ('ausod by a broken rail 
Monh ISth on the c C (' A 8t L (Now York Central 
Unas), tho "New York Central UniltiHl ’ struck a freight train 
near Ureoncostle, Ind Thrw were kllle<l and elghtoen Injured 
Caused by the signalman I'epurllug a clear track when It was 
blocked by a freight 

In the tibove list the numbers reported killed and 
injured liieliide emplnjees mid pnsseinterK • rersons 
killed and tlioso yvho are seriously eiiouRb injured to 
die within 21 hours nfler tlie neeldont are reported 
lulled, Persons Injured to require inedlcnl attention 
are nqiorted injured. 


Uindon Rdirihiii 
New York Chleag. 
I^indon Rdlnliui 
Paris Menton 
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atttly by tbt* nppik-iitloii of Koentgen rays. 
The operator, Hlileldod from tUfluee light 
by a photo(traiH*r’s hood, movee the duor- 
eecent *icn*eii over the iMtleiit's body un- 
til the Mhudow of the bullet falle on a 
email hole at the center of the ttcreen. 
By ineertlug a iHsiioll In this hole the 
{Hwltloii of the ehudow ie inurlied on a 
eheet of trauNlucent paper, ruled ip 
wiuureH, which is placed nndor the screen. 
The angle of observation la then altered 
Nllghtly and the new iweltlou of the pro- 
jection of the bullet la marked In the 
tn&ie way on the ruled paper. Prom the 
dUtnnce between the two marks, the 
depth of the bullet can lie obtained, by re- 
ferring to a table computed In advance. 

The op«^rattng room almi mitaina a 
complete trepanning apiiaratus, which is 
ojierated by a ajieclal motor. 

The Vehicle carrlm an atiparatus for 
sterlUalng water by ultra-violet rays, for 
the nee of the troops. Tlie water Is 
drawn from any convenient brook or pond 
by an electric pnmii. 

A folding tent, for the ehelter of 
imllents before and after oiH^ratlon, la at- 
tached to each elde of the vehicle. 

TIu* empluymeut of antomuhlle operat- 
ing rooms of this sort would save many 
lives, in the recent war In Manchuria 
the mortality among the severely wound- 
ed wos W tier cent, because of the inade- 
quate facilities for prompt o{ieratory 
treatment This mortality could prob- 
ably he diminished by two thirds by the 
tise of automobile oiierutlug rooms in 
which operations could bo performed In 
liertectly aseptic conditions, without loss 
of time, before the removal of the iiatlent 
from the field. 





The James Gordon Bennett Aviation Contest of 1912 

How Vedrines Won A — - By Our Staff Correspondent 


T llliil Iniernattotial neroplKtie iqieed contest of this year, 
tixMWh H faUpre lu one reepect, tinto a ghirtoua success 
In anether. No Ameiicau neroplsue vrus available to de- 
fend the Kennett Aviation Oup, and uo nation except France 
atteaNUtoa to tote It from us. Thtw the race proved to bo 
a trMidiy rivalry between Fvenota monoplanes. They were two 
Depstdbssln nwcbluep ‘.|!lf 140 and 100 honte-power and a 
Ilam^ of too borse-power, piloted, rtwpectlvely, by Jules Ve- 
drlues, ttavrlce Prevost, and Andr« 'Frey, all blffhly trained 
aviators wbo did their most skillful rtylng around tJie flue 4.16 
mile course. In exact flutures the whole distance to be covered 
was ,1SM.« miles In thlrt.v laps around an elongated rectangular 
course terminated by hexagonal emls. Thouid) the meet was a fail- 
ure for lack of reproaentatlon It was a splendid triumph of scien- 
tific design and cunstructlun, of manipulative skill and of that 
highly honorable sporlNmaushlii which imiwls a man to dedicate 
bis fortune, with scant tiromlse of financial return, to the doveloit- 
mout of a noble art and the renown of Ills futherland. Bech- 
eroau, the scientific designer of the winning machine; Hargent, 
the constructor; Vedrines, the aviator; Deiterdiwsln, ttie i 
tallst and Initiative spirit, alt are to he felicitated, not 
only as comiuorors for France, tmt for huiUantty 
well. And to this list must be added the name 
Beguln brothers, whose wonderful ftuomo en- 
gine Is a vital iiart of those marvelous rac- 
ers. As a mere sissctucle the oaitest was 
worth .lourneylng a thousand miles to 
see. The day was cloudless and 
hot, bnt roUeved by a fair breese. 

Owing to the heat ou the vast 
meadowland, and the numerous 
trees in the Interior of the circuit, 
the air was filled with eddies 
enough to keep the racing pilots 
cotistantly alert and afford pulie 
able evidence of their skill. There 
was freijiient toSslng and rocking of 
the aeroplanes, tini ofleu reciuirlng 
a liberal margiu lu rounding the 
pylons, but these effects seemed In- 
stantaneous; for a uiucblue moving 180 feet {tor sec- 
ond has little time to l*e disturbed In crossing the aver- 
age hump or airhole. Usually the flight seemed like 
that of a |)roJectlle, or, as was aptly said, like that of 



Jules Vedrines, who won the Gordon Bennett rare in a 
one hundred and forty horoe-power Deperduesin monoplane. 

nxinoplone driven to victory by Vedrines Is a marvel 

of comiiactiiess, strength and efliciency of form. It in upimslte dli'c>ctl<)ns, thus causing the 

has a flsh-shaited Iwdy or fuselage with a tractor oppositely. The stwrltig rudder Is worKtsl by the feet 

screw In front, a cock-jdt Just back of the wings, and uetuatliig a horlxontal rocker arm Just alsivc the floor 

a wlngetl caiuiou miKVlng breech foremost swiftly along In the rear a movable horixontal rudder hinged to a tlxisl of the cliassls, the ends of the riwKer arm Isdiig at- 

Us level course through the air. The turns through concave one for liftbig, as also a movable vertical tached to lh*‘ rudder wires. Thus the jilloi seatotl on 

a cushion on the floor of the fusel- 


rudder hinged to a fixed vane. The iuBChln<> 
over all measures 21 feet fore and aft, bv Ifii^ 
feet from tip to tip of Its wings, whose average 
width Is ulsail 5 fei*t. it weighs 7I(» pounds 
empty, and In the offlciul race can led 117 
lamnds of gusolene, OMi gallons of easlot oil. 
making Us total weight without pilot about 
S80 lamnds. The wings are camls'i'ed ahoul 
% Inch, which makes them seem flat ls*low ; 
but they are quite convex above, being thickest 
near their forward edge, where ttie front sjiar 
extends. Needless to ndd tliat they are tanllj cov 
ered above and lielow, and are warissl to govern the 
lateral poise. In addition to ihe usual four stay win's 
under each wing there Is a fifth running from tlie outer 
forward edge obliquely Inward and rearward (ti attachment at 
the chassis The controls are the usia>clal deliglil of Vedrines : 
for be says be can maintain his fl.ver In iierf(>ct poise with 
the thumb and fore-finger of his left hand while saluting 
his light hand, and. In fact, throughout the course 
The warping Is effect«*d by rolallng a pilot wheel 
In Ibe dlrecllon the machine Is t<i be tilled; 
tlie borlxoiilal rudder Is ojierated by itiish- 
ing the \vb«>i*l fore and aft, thus mov- 
ing the rocker arm on whloli it is 
mounted. To this rocker arm are 
all ached the push rods wbleh ojs*r- 
ate the hoiixontal riidd(>r at the 
rear Eoeh waning wire, passing 
from the hub of the idiot wiieid, 
tbeta'e along the rocker uiin sup- 
porting It. runs down tbroiigb Ihe 
fuselage to the horixontal ariu of u 
l)ell-orank lever idtoted on ihe 
lower iiurt of the chassis. The 
oilier arm of the lever lu'otrudes 
vertically downward some Inches 
and at Us lower end unites with 
the warping wire of the correspond- 
ing wing When the whtHi la ro- 
tated it accordingly turns these two Isdl-crank levels 
lugs to wsrp 


tIO degrees at uiich pylon 
made with marvelous suddenness. 
The fl.ver would shoot like an ar- 
row straight for the turning point, 
luiiik suddenly round the iiyion, re- 
cover Us level Instantly, without 
rocking, then shoot In reotl linear 
flight again, tmt a few yards atwve 
the earth. When a lumbering bl- 
iilane plodded overhead, It semavsl 
to stand still ns the real racers 
shot lieneath, gitlnlng on It mon> 
than sixty miles an hour. 

As uo accident Imiwded VedrliiM 
111 his ofliclal flight, he was easily 
the winner as antlcltaited. ITevost 
came second, as expected, and Frey 
third. But Frey stopped mi the 
24th round because of motor 
trouble. The oflUfittl reeprd gives 
Vedrines' average siieed for the 
entire course as 108.8 miles an 
hour, Trevost's as'^MO.Ofi miles an 
hour, Frey's over 28 laps, or 04M 
miles, an PB mUes an hour, v'e- 
drlnes fetl a trifle khort «< hlg, pre- 
riOMs TMiM of 106 mltoiH per hour, *> 
whUe i’yW*it made a near r^td 
for a lOtk hbne^powetr niottovlgne. 
But iMuOt sjiipw mariijed jbnprove- 
m«U Ifl liMt;.yfar'a eiui mtis «mnM. 
of XB, miitle imr bour. .4t wd dt 
rf«w, .tbMb' tlinea 
a>^; ^ contM, a dUtanoe of 
mil; mjlMki tn 6 mtuuMw deo- 


f«poyd IP ikUometera. tChe oA- 
fW Mch lap lAowl that 

OiuniM tjUtaea nudatttliiM ttkOr 

*nie w BeAndtuMii 



Vadrlima fOOftfliAi « pylfla in the. Gordon Bennett race. Hla average 
apeed erflg lOSl iiIIm win hour for the eoume of 124J) miloa. 


age, his head just protruding alsive 
Us celling, and the base of Ills skull 
resting against a sissial cushion, 
seems Ihe pletitre of coinfoii, and 
the more so- is'caiise of tlic wind 
shield Jusl Is'fove the eiH;k-i>lt. 

The flsb-Nlia|K>d fuselage Is of 
nearly elicniar cross-swilou at Un 
front, near Ihe revolving motor, 
but reurwaid It Is of oval suction 
From the side It much resembles a 
headless tlsU vvUh rather straight 
Isick and more enrvett ventral part, 
it was coiiHtrueted of long ptqdur 
lionrils 5 Inches wide liv % Inch 
thick, Is-nt In layers spirally round 
a solid form, tho grain of one layer 
ninulug obliquely to tin- grain of 
Us neighboring layer. When the 
whole is dried Ihe form Is vvUh- 
drawn and a hole Is cat for a cock- 
pit In the remuintng shell. At I la- 
front of the sliell, or fuselage. Is 
placed the 14-cylliMler revolving 
Gnome engine, surroundisl w lili Us 
oil shield. At the front of the mo- 
tor Is attached the screw proiveller 
of fi-lW meters diameter hy H 1.', 
meters i»Uch. buniing a coaxial (siii- 
vex clrc-ular wind shield w’hlch a I 
lows the atr to rush directly against 
only the outer ivart of the revolving 
cylluders. Thus, the engine meets 
leas resistance, and Is more cooled 
than If the sliiehl were omitted, 
lielow the fuselage (trotrudes the 
frame of the chassis, and Is unltetl 
by elastic bands to the axle of the 
running gear The two wheels are 
smoothly covered with sheet aUt 
(f7nnrtu^cd on ftftf/r iSI ) 



SCimiCAMBnC^ 


Simple Depth Gsfe 
By J. A. BrMrl«r 

I N th** SciENTinc Amebioan of February 4tb, 1912, 
there te a out of u depth gage dealgned by Mr Clark. 
Herewith U a eketeh of one which the writer has uaed 
for w'verij] .veiirs, and which la perhaps more simple 
and more Qulekb’ made than the one presented by him. 



Depth gace of simple eonstruction. 





would be occupied hy the eye of a person in the seat. 
This not only serves as a support to hold the camera 
when It is desired to make expoeores, but It ptirM the 
novel effect shown in Fipa 2 and ^ where parts of the 
automobile are Included in the foreground. Thle mahea 
the pictures appMr more nearly as if viewed from the 
machiue, and greatly mihances their value as souvenirs. 

The bracket may be bent up from a piece of % Ineh 
by ] Inch cold.rolled steel and by rounding off the 
sharp corners and giving It a coat of enamel, It may 
be made to nmt^ the trimmings of the car, to which 
it may l>e attached as a permanent fitting. When 
needed, the camera attaches to it In a moment, by 
means of the usual tripod thumbscrew, through a % 
lm‘h hole left for the purpose. 

How to Hold Heavy Worit to be Skwed 

By WUllam Grotslnger 

A GOOD way to hold large heavy work that Is to 
l>e sawed Is idtown In the sketch. The work is 
passed through the triangular opening In a wooden 
frame, nearly In the form of the letter A. When the 
frame and work He at an obtuse angle, they consti- 
tute a three-legged Stool. The upper edges of the board 
liecome wedged fast in the sides of the triangle, and 
the lower side of the board rests upon a cross piece, 


The rod Is made of a piece of %-ln<-b drill rod, and 
Ihe body of a thin piece of sheet steel. The straits 
through which Ihe rod pMsses arc made by cutting silts 
In the sheet forming the Isjdy of the gage, and for the 
rmt the sketch Is self explanatory. 

The one III the wrlh'r's I(mi 1 1 »ox was made In less 
Ilian ten minutes of scraps such ns way be found In 



A Spider Center 

O FTKN a iimcliUiist has nn uwkward-sbuiied piece 
to face off 111 the lathe. The chuck will nut grasp 
It, and Ihe openings at tbo end are much tmi largo for 
bull centers. A s|ilder center will then be found use- 
ful. Hueh a eeuter may be made li.\ taking a round boss 
ol cast lioij, iihoul 1^ Inch thick and ;t Inches In 
diameter or larger, drilling four holes In the lawlphery, 
sTNieed off eveni}, and after tapping out, putllug In 


A spider center for lathe work. 

four sebscrews. The boss has a eouiitotsunk center 
for iHs'clvliig the lathe center when in nw. The illus- 
triitloii shows the sidder center In jmsltlon Igirger 
sizes should be grooved out aiinulurly on one face, giv- 
ing room enough to ievt*rse the set-scrcws, so that the 
jioliits will project outward from the siilder, which 
will allow mote leeway for different sixes. 

A Camera Support for Automobiles 
By Frederick E. Ward 

H AUDLY iinyhody nowadays would think of going 
on an extended automobile tour without taking 
along a cameni ; hut unfortunately the souvenir value 
of the idctiires obtained is greatly lessened by the maiii 
nnfnvoriilile eniiditloiis under which the cxitosures 
have to be made Chief among these Is the lack of a 



T BB&ID are but ftrtf 

Tto uiiuai taper eu^ im f 

aOd lie hrad of «e»W' 'klid- 

a aerelv that la hard'to tom. ^Ph# kdetttipl9iiyiltt|| - 




Devke for holding boards to be rawed. 

which can lie placed at varlons heights, according to 
the size of work that la to lie held. In sawing, the 
man rests hts knee on the work, near the top of the 
frame, and the .board la changed end for end, when 
sawn through half its length. 

A Stop for Lathe Spindles 

W HKN cutting off a large number of small sbafta, 
much lime la ounsumed In measuring the work 
at each cut. To save this time, the atop llinstrated 
herewith was constructed. Not only did the device 
serve as a stop, but It assisted in holding the work 
concenlrlc with the hollow lathe spimlle. A small 
bliK'k A servetl to look the stop B in the spindle at 
any desired isisltion. When the stop had been ad- 


PnimF way to frM » btt«ir>drtv«r. 

lug ahows the Mgbt way to grind the end of tbo l>Me. 
Place the end of the eoreW-4rlv«r a little beyOnd the 
center. The aorew-dclver ground In thla witty wlU mt 
Ueelf in the screw and grip the bottom of the utot 
The blade ground In tbia way will bAve little tendency 
to twist ont when it is turned. 

Binwy WhMto tor SmaU LMIm 

A n emery wheel may be attached to a witcbnutker's 
lathe or to any hollow sidiidle lathe as follows: 
Use a hollow arbor with threads on each end. By a 
tliln nut the wheels are held In place ; the whole ttalag 
then Is placed on the puter end of lathe eplndle, By 
making a good fit the friction will carry the wheel 
In use, a iiersou does not have to make a change either 
on bis lathe or otherwise, as It Is within very handy 
reach for shariienlng tools and drllla The drawing 
shows an enlarged view In section of the construction, 
also a view of the lathe head with ettMgy wheela 



Xmery wbeeM for small Uthss. 


U 

AdjusUble atop for hollow Istbe spindlea. 

Justed to the desired location In the hollow spindle, 
the screw (' was turned, causing the cone end of the 
screw to lawr against the block A and Jhm It against 
the Interior of the hollow' spindle. After the stop had 
lieen locked In this way. the work was placed In the 
spludlo and run back until It seated Itself against the 
conical ret'css in the end of the stoii, as shown in the 
sectional view. 


attached. It does not interfere in the least with work- 
ing the handwheel or using the wire chucks In the 
lathe, and need very seldom lie removed, although this 
may ijulte easily lie done. It Is better to use two 
wheels, one adapted for cutting down and the other 
much finer for producing a keen sharp edge. 

Ingtmmcnt for Drawiiig Panlltel LliMg 

I .N the HoiEKTirio Aunicsn of August Mb, 1011, and 
again In the Issue June 22d, 1012, there appearod 
suggMtlons for drawing iwrallel lines. Here la another 
Idea that I think even lictter. Insert a black lead in 
both legs of a compass and by running one leg against 


Compass arranged for drawing pnrnlld Unas. 

the T-sqoare ihe parallel lines ara drawn to any width 
roqirirad. This method is nsefal for other work besides 
drawing UnM for lettering. 









Fig. I.— Bracket for sapportlng the camera on 
^ the SBtoMobllc. 

* Fig. 1-^ «M Onpe 6o« windmill Went 
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Inventions New and Interesting 

Sl^le Patent Law ; Patent Office News ; Notes on Trademarks 


«( IjkVWiaK Ooflke CoBoj^ v. 
CdfllWOMaVMir tbo of AppMl* of the 

ni«lrietfl|Cohiiiihifthoiibth*ttl»rf^^ ' 
m property ri«ht sod tfaet ' 
Itttwit to idMuidea must eteerlyepiMer from ' 
the feoto «ad ohttumetoaoei »nxrou]i^ff its 
noiHtae imd timt iw iu other OMO* intent < 
fmly be inferred -when the fPote are ihown • 
udesoete to enpport euafa «, llndiiig, but 
tfant Mta whioh. unexplained, would wnn> 
mnt an inlaenee of abandonmeot may be 
met by a ahowing of look of abandonment. 

Baer and Noar«beer.-~ln the oaae of the 
Indwondent Breweries Company, the 
Court of Appeals of the Distriot of Colum- 
bia aflbms the deoislon of the Commissioner 
and ludds that a beverage composed of malt 
and ooutainiiig less than one half of one 
per oent of alcohol oooatitutea goods of the 
same deeoriptive properties as beer; also 
that the maitjc ‘'Amtwr Bead" is properly 
refused registration In view of tho priot 
registration of ''Ambw" as a trade-mar^ 
for goods of the some desoriptive proper- 
ties. 

Entente Adindleated.— In the ease of 
Draper Company v. Stafford Comfiiany, 
106 Fed. Bep., 501, the Draper patent, 
No. 627,014, for improvement in looms was 
not infringed, while in the esse of 
Parke Davis * Co. v. H. K. Mulford & Co., < 
106 Fed. Bep.. 406, the Takamine patent, i 
No. 730,176, for a glandular extraotive i 
product known as "adranalin," olaims 1, 2, j 
0, 13 and 14 were held valid and infringed, <] 
s^ile olalme 6, 18 and 15 were not passed g 
upon; and between tho same parties, the , 
Takamine patent. No. 753,177, for a g 
idandulsr extraotive oompound was held « 
valid and infringed as to olaims 5 and 6, j 
and claims 1 and 2 were not paaeed upon. ^ 

Amended Copyright Lew.— By Aot of * 
Congress approv^ August 24th, 1912, the ^ 
Copyright Law is supplemented with re- 
speet to moving pioturee. The amend- ° 
ment speoiflaidly includes in the aot the 
olasses of “Motion-picture photoplays’' 
and “Motion-pictures other than photo- 
plays" and requires the deposit with claim 
of copyright of a title and description, with « 
one print taken from each scene or aot if , 
the work be a motion-picture photoplay; , 
or ot It title and desoription, with not less , 
than two prints taken from different seo- ^ 
tions of a oomplete motioq-pioture, if the 
work be a motion picture other than a photo , 
{day. The amended act also provides that .y 
in the case of the infringement of an un- ^ 
dramatised or non-dramatio work by mesos „ 
of motion-iHotures, where tho infringer shall ^ 
show that he was aot aware that he wus 
infringing, and that suoh infringement ^ 
conM not Have been rostsonaUy foreseen, ^ 
such dama^ sball not socoeed the sum of j, 
one hundred dollars; and in the oaee of an ^ 
infringement of a copyright^ dramatio or ^ 
dramatioo-musioal work by a maker of ^ 
motioii<q»ioturee»f|ind his agohoies for dis- ^ 
teUMtion thereof to eXhl)fitore, where such ^ 
teftbtgw shows that he was not awnio tfecat 
k» Ww lnfringiiig a oqpyrit^ted work, and 
4iat iWfoh infringemaats oh^ notroason- 
pttfer fmt* bsMS foro s es n , the esdfrli «hJi^,of 
4 i»b JWnMpM fwwveeabte by tho copy- 
' iiih^’,^priator suqh^ IhfllMM 

I A.Hkt8Ma 'mrnlM .iMi than two hoMrod 
^ pWt that^^ loWigaing eipwptleim «haU 


Dry Clnner for Windowi, Miinxag 
and th« Like 

I T Is frequently desirable to dean glam 
In windows, mirrors, picture frames, 
show cases, and the like, without the use 
of water or otlier liquids which are liable 
to drop or be spattered lu the operation. 
An inventor has recently hit upon the 
scheme of cleansing the window with a 
dry cleansing msterlal, which is rubbed 




Door-futoiinff Device 

E very now and then a iwtent l» Issued 
u|Kin an emergency device for leaking 
doors, which would seem to Indicate that 
there is a considerable demand for such 
an appliance. No doubt travelers fre- 1 
queutly find themselves In hotel apart- 
ments inadequately equipped with locks 
llnder such coiidltloiis it would Ih? con- 
venient to luive u iKKiket device for se- 
curing the door Hgulnst intruders. The 
accomiMiiiylng illustration shows a door 
neenrer coimlstiiig of a flat key formed 



Dry cleaner for windowa, mitron 
and the like. 

over the glass and which removes all dirt 
from the surface. The cleansing material 
la placed on a band of cloth snpiiorted In 
a frame similar to that shown herewith. 
The cloth band Is wound on two rollers 
and may be fed from one to tbe othqy 
whenever It Is desired to bring a fresh 
surface Into play At the point of appli- 
cation the cloth iwsses over a felt^iovered 
plate. Directly back of this plate Is a 
knife, which may be used for scraping 
such particles of dirt as adhere very 
strongly to tbe glass With this device 
the glass can be cleansed without tbe use 
of any llquida 

Starting an Engine Pneu- 
matically 

J OHN A. HE ANY, Washington, D. C.,luu. 

secured a patent. No. 1,020,004, for an 
apparatus in the nature of an engine starter 
whioh inoludes, in eonneotion with a pres- 
sure tank, a pneumatio appllanoa which is 
oonrertible from a motor to a pump and is 
looated between the pressure tank and the 
engine shaft. DilTerential gearing is pro- 
vided between the tank and the shaft and 
automatio olutohes for the gearing, and 
means are provided for automatioaily 
throwing out the pumping gearing and 
looking suoh gearing out of action in order 
to oonvort the apparatus into a motor upon 
the attaiomoutof a prsdetermiaed pressure 
in the tank. Thus, in operation, the pump 
acts to produce pressure in the tank and 
then when a certain pressure is attained 
the pump is thrown out of action and the 
apparatus is oonverted into a motor which 
oan be ut^imd to start tke engine. 



Door-fastening device. 

with sharp teeth along each edge, and 
mounted to turn within a yoke The key 
la turned to tbe i»lano of the yoke, and 
inserted lietween tbe door and tbe Jamb. 
Then It Is turned crosswise to wedge the 
sharp teeth Info tbe wooden door and Its 
frame. It Is imtM>sMil)Ie to o)>en the door 
under such couditJous without tearing onl 
the wood engaged by the l(>etb of the key. 

A Pocket Typewriter 


• a few decades revolutionized the whole 
of office managomont and practically hu|>- 
planted handwriting for oommorcial and 
official use. 

Recent inventors seem, however, not to 
bo content with this widespread success of 
the writing machine but wish to extend its 
use even further These endeavors have 
on one hand resulted in the production of 
exceptionally light tyiwwi iters reduced to 
nunimal dimensions, which can be readily 
carried aliout when traveling, and on the 
other hand in the invention of cheap type- 
writers suitable for those whose corres- 
poudono(> is too limited to warrant the 
purchase of a standard machine 

One of the most notable productions in 
this lino is tho pocket typewrih’r invented 
by Mr. Albert Fink. Tliis has tho form 
and dimensionH of a big watch comprising 
on its dial the letters of the alphabet, the 
numends and tbe signs. Its manipulation 
is extremely easy, tho whole machine iwing 
slightly pressed against the paper afh r the 
{wopnr letter has been adjusted for After 
printing a lottor it advanoee one space 


■!S?SSS-=2 



A f lytawtttm «f tlw form and ain af a big watek. 


along the rack traversing the watch-like 
d attachment, which also <!amcH at its back 
g edge the r*apor to be tyiied on With 
t some practice one gets up a certain, though 
h of course modest, speed 
>. The whole arrangement is extremely 
1,. simple and th(3 price of course only a small 
fraction of the cost of oven the cheapest 
1- regular typewriter The prineiiile used in 
j. connection witli this maithiiie is the same 
ip as that on which tho very first tyjjewntors 
ir were based, 
d 

Notes for Inventors 

Protaellon of Metal Against Rust.— It 

is possible that some day, some one will 
invent or produce some means or method, 
or both, of preventing the destruetive rust- 
ing of iron and steel embedded in the earth. 
Such on invention should ho profitable, as 
it would make permanent and everlasting 
millions of tons of metal, which, under 
present practices, must lie replaced after a 
few years use. 

A Paper Stencil.— Rtorling Elliott of 
Newton, Mass , in patent No. 1,034,000, 
shows a simpli' stencil strip from whinh 
stencils may be cut . It consists of a folded 
strip of paper wil.h holes arranged in pairs 
BO they will register when the strip is 
folded and a second strip of paper arranged 
between the folds of and posted to the 
folded strip with both stnps solidified and 
stiffened by the same adhesive substance. 

* Churning Butler by Air Currents.— A 

* method of prcHluciug butler has been pat- 

* ented to Alpheiis Fay of IxniisviJle, Ken- 
'■ lucky, No 1,034,350, in which ebullition 
^ is produced in I, he body of the milk by tho 
" tangential (sillisum of two volumes of air, 

*’ the vessel having unobstructed concave 
' walls. The obiillition is producswl for a 

■ period of from :iO to 00 sioonds 

Milking by Pedal. — A new milking ma- 
chine was recently cxhihitod at (Jie Royal 
1 Show at Doncaster, England, and at- 
B tnwilod muoh attention The feet instead 
- of the Imnds are used lor milking Tho 
1 oporator sits on n tneyele seat and iswlals, 
drawing tho milk from two cows simiilta- 
} msiusly Twenty to twonty-four cows oan 
f 1)0 milkwl 111 an hour by one milker with a 
n oowinaii in attonilance. 

^ A .Sound Muffler for Telephone Boothe. 

^ —In patent No l.fWa.SKVl, Edwin M. Hiir- 

* prise of Boston, assignor to Amonean Teln- 
phone ami Telegraph Company, presents a 

* telephone Isioth having a ventilating tube 
HO formwi as to muffle the sound from 
within the liooth. In the construction 

* shown III the patent, tho tulie is providoxl 
with slots and with baffle plates secured in 

I the slots and projecting partly across the 
tulie and having fliwcid edges over which 
Uie air current passes 

Why Not a Trunk Carrier? Have you 
ever notiood the terrible strain upon the 
' men who carry heavy trunks up and down 
I stairs on their bocks'’ Trunks do not seem 

■ to decrease but rallier (o increase in size. 

I Surely there must be a limit to hiiiiian eii- 

duraneo. It is in order for someone (o d*v 
vise a moans whereby the transfer man will 
be relieved of some of his bunlen 

Trade-maik Notes 

“Boy Scout" Not a Registrable Trade- 
mark. • (’■onimissioner Moore in the ease 
of er jKirle Warner has held that ihe words 
“Boy Scout’’ are not registrabk^ as a trade- 
mark tor leggings, glove’s and mittens, siuee 
as applied to such goods t)u> mark is cither 
deceptive or descnpliie 

“Hygela” ss a Trade-mark. — Assistant 
Commissioner Tennant has held that tho 
word “Hygeia" as a trade mark for coffee 
is not desonptive The decision was ren- 
dered in the ease of l.<ivering Coffee Com- 
pany v. Merchants’ Coffee Company. 



SCI£hftOT;iUi(E«GAN 


KUCENTLY PATENTED JNYENTiONS. <oa»Ko »» bUMnonu. wa penalti ot ttuMted ta N«u»*«d tha U«uM powt mt ^ to 
Kll%/KlNit.Z rAinniAu gradwOlr Wto KtM« laTWtlra pnfUM 4 wl»» « 

rhci.( coliunna «rr open to all p«Unt*M Tbe t|,e plant* upward to tM top tba tower *ad of to* Munel itob* wlrf«h to 

iK.tkee ure lii«prt«d by apecltl arranfement y.„r thU, uw la made of *»» pro. opentod l»y a hoadto or head tof* •w>Jo*tt*« 

with thf inventcre Ternii on application to tba arranged to paas along the lower por- fiMB to* CtV Of tlM fOBMl. Wto Ttotr* Uuqr 

Adveiii«iug tiepartment of the Bcurriric p,anta and forcing an nlf Mont be kopt epen by manne Of * cateh Which 

ahkiiilan « upwardly agalnat the bolie to detach tiw aam hold* ton tolT* head tofto la the dotted p*fl- 

from the piauta, and a conducting tube ahtrre tion. Whan toe funnal to removed from the , 

Pertaininc to Apparel. jor receiving the detached boUa bottle the eeteh to tntoneed pnradtttag toe 

(iii.i.AK AND TIR RRTAINBR. — C. A. Tiiu nigravlng repreaenta a longltndtnal oan- ralve to eloae under the action of n lent 

li\iiv»s. Mleaoule. Mont. Tbla Invention re tral aeetlan of the picker. tpHng. 

I.H. J. tn « retalDl^ng Mn.KINa MACHINE -O. C tontito*., bMOKB-FLUE IUSB.-W. A. PnoK. W 

' ' r? /h ^nd '“''*'“‘0“ Ptotured In toe Bu,a, yiata Bt., Newark, Ohio. In ourylag oat 

' , ‘L\ hnM ‘""efat'"** pfo’***®! n maebiM ,he objecti of the Improvement, a etogln 

I . n/r amr "J'lat vcly *“•*» block to cart of concrete or conetructed to 

In |,.n,.ir pneltlni, relatively to ea.h other p„r{o„„ed by compreeeton rather than by eac- manner, anwaVNl With a project. 

Ki.ViMi MACHINE --»• V JoiiNaoN, Hold ** * aff'b'modatc It for uae to con- of toe chltneey, and an upp« aquared 
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Patents 


iiei'tiiiii. together with alleruiia pivotally car 
ril'd at the outer end of eiieh of the planea, 
the allerona being plane In croaa aeetlon 
AMll<)lM.n\NE.— Auifciir E rterai <ti. 1208 
Clay Ave., Bronx, New York The aeroplane 





AKhOPl.ANK WITH HOBIZOSTAI- ANIl 


alighting Menua are provided whereby the two 
propellera may Ih< aelectively dlacontlnued or 
operated The aeroplane la further provided 
with Mteering apparatua adapted for operation 
to alter the line of flight It earrlea planea 
that operate aa aelf-rlghtlng metnbera to pre 
aorve the I'qulllbrluui ot the machine In air 
The |H.ra|)e('tlve view ta of the aoroplaov aa 


or Inlercal to F.rnicra, 

AliAHM KOR INCrilATOUa AND BROOD- 
EUK— J, Tkapp, R K I) No. r., Valley Kalla, 
Kan The aim of thia Invention la to provide 


■ent alze niwa or tboae hav- 
iddera; provide® an actuator! 
iteh la adjnatable in accord- 
e of the tcata, and provide 
L< In which the compretaion 


or aenor.l luteroat. 

POOD PROniiCT r. Il Minm. 714 Han- 
neii Hldg New drleans. 1. Tbla Invention 
haa reference to certain Improvements in food 
producta for anlitiala, and the object of the 
Invention la to provide a fo<Kl product of a 
palatable nature and containing high pereeut- 
ugea of protein and enrbo bydratea 

BARREI. IIEATEU R DuoNlA, 181 B. 

I Hllrd 8t , Maiiliutinn, N Y . N Y The object 
of thin Inventor tn to provide a structure In 
which a llnine tony he need Interiorly ot the 


re within the Incubator ' 
aonnded, notifying the 
I at ouee give the neeeaa 



the block la a aubstantially clrcnmferantlal 
flange which deflnoa a pair ot overhanging 
membera dealgned to thoroughly protect the 
opening In the roof through which the reduced 
part projecta. The aide view preaented la 
an embodiment of the Invention shown ap- 
plied, part of the chimney and part ot the 
roof being ahown In connection therewlto. 

BPRAYINO COMPOUND MIXBR — N. 3. 
WiouiNTON, Wlncheater, Va. This Inventor 
provides a device in which snbatancM such as 
aulfur and lime may be mixed with water ao 
a* to Inaure the production of a homogeneoua 
aubstance. Also a device which will anto- 
matlcally mix the Ingredients of the spray- 
ing aolatlon, aald device being provided with 
arnia or scrapers which tend to scrape solid 
portions ot the mixture toward the central 
part of the device, thereby preventing tba 
clogging ot the device. 

’ Hardware aad Toole. 

CI,AMP.^. VANOTRniino, R r. D. No 2, 
CortlanA N. T. This Invention comprlaea a 
subatantlally U-abaped frame, with a thumb 
screw mounted In one arm of the frame and 
movable toward and from the other arm. The 
arm carrying the screw haa a apeclal forma- 
tion to constitute a ipUt nut, ao that the 


«M p fltrwat, Wi ibhitoB. O. Cv la ntoM te 
lasirhw mid camii y newc d oa tor tkdr I n vitotons. 
TMdo-MatottadCawritotoireijMrrt. Owto* , 
Patsito tad PottotoafatoataMMiail. 

A Proa O p l nlan ti te dw ytoMbto yaHMabUky 
of an fawaaiien arlH be Nadhy riven ib say Invaater 
lumMriiif M wkb a aiodel ar tktiBb aed a brW to. 
eedldoaoftlMdavkalneaM^. AUeotBamnlMBsee 
aradUtodyeaafldmtlal. Oaf Hang lenTt an PataBte 
will baaeol free eermiM. 

Oa^^|di«^OMewt awbeyto' leeaftoi r aw a lai It . 

AU tMsau weatad sto wWwat 

mnOf AColy 3fl BraaJwipyllBwYdA 

»a— all OIBae. gM P Bt., WaiMngtoa. O.C. 


Ciauified Advertitanents 

I AluttUmm Oo,. Div 1020. Lament, III. 


Braskat. Matfiflaatton and Impravamsnt avu' old 
two-atoq* davlM. Kor tofprraaUoii writs W. B. 
Morfruda, Jr.. Box 401, Halena, Mont. 
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WANTED 

WANTBD to oommuntoate arltb a Omapany 

to maauScto^ 

Peter Ungwall, Jr , Stratford, Iowa 

manuftotorlDt, roaeblae 




jccu a neat.ng device arranged to extend ^ Instantly and replaced 

through the hunghole of a keg or bawel «, ,ppy„„„,tely to toe work being 

that when the ^ P^vh In the keg or jUp tightening of the screw being 

Imrre has Imcn melted the aamc will paaa 

ou the hunghole Into the rcM-ptacle or reaer- advautagtoualy have 

voir and will Im chilled by he water to a. , movement 1. not 

tn quickly .-oagulate or solidify A perapec- ,,ter the approximately bodily ad 

five view la herewith rtven of the Invention connection with the wrew an 

showing a keg In poaltlon Improved form of swiveled bead la provided 

Ki'OOI. HDI.liKlt — C KAice and B. The engraving give* a aide elevation of the 
Hi'Hoeeg, 9U Columbia Ave., Jersey City, N J. clamp, the bead of the screw being ahown In 
The purpose of bla Inipriivemeiit la to provide aactlon. 
a holder arranged to permit the user to eon- 
venlentl.v unwind a desired thread from Its ' 

spool without danger of entangling the thread, Noim— Uoplas ot soy of toaaa patents will 
and to allow of readily cutting off the length b* furnished by the BciagTiric AiiaaicAg tor 
of thread unwound fruin the spool. tea cents each. Please state the nam* of the 

FUNNEL -John J Lact, STO New Street, P*toBtee, ttUe of the Invention, and data of 

F.'rth Ainhov, N .1 When a common funnel ‘Wa paper. 

In nacd III Hlllug a Imttle and more liquid Is 1 

poured In than Hie imttle will bold It la Wn wish to call attention to the fact thntj 

tinposalhlc to save that liquid which remalsf we are In a poaltlon to render ootnpataht seP 
lu the cup of the funnel. When tiio fuoaet vloaa to every branch of pateat or trade-matkl 
wwrk. Our staff la eompoapd at maehhnlesl, ! 
eloetrieal and ebemleal egperta, toorooghty 
trained to prepare and protaouts all tmtant 
/A'lr ll appHcattona, ttraspeetiv* of the complex nhture 

/y/B 1 1 of the subject matter InvolveA, or ot to* apa- 

tj dallMd, technical, or aclantiBe kn«wl*dge rs- 

//^ i W -J i qnlred therefor. 

PwpareA to render opinion U to 
validity or iofrtogemaut of patoHto, or wito 
^i£9^p|r ragnrtl to coulllcta arlitog to tnde.iiiul|. kiid. 

y, unfair eomprtitloa mattara. 

I III Wa also have aaseetota* torougbant tba 

A |E world, who aaatrt to the proasMtion of pueat 

1 |H and trnda-wiato appUcatioa* fllod to *U emtn. 

B W trta* toraiga to toe united Btote*. 

Bffi Mugg A Oo„ 


form feet that sill provldi- a firmer bold In 
the poNt hole The wIrcK of the fence arc 
caught In notched holts which pass through 
the I (irncr of the fciicc-iioat and through 
hloika of triangular form fitted against the 


I plants without danger of Injuring the 



wn.L BUT patent on OnglM-room spectalty or 

, inquiry" colum? 

"“ 3 : 



Ineofrp No. Mf7. Wantod add r aaeaa of Bnaa 
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^ ^ Irp^o. tut. -Wanted a maaufaetiitar to 
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Kindly kMp year qnerM on wptMM thcoto 
ti paper when oorretpondtnf abont loeh mat- 
tera aa pateoti. anbecrlptloai. boofea, ete. TUa 
will greatly facilitate aoiwerlng your quea> 
tiODi, aa In many caaaa they hare to be re- 
(erred to aaperta. The tall name and addreae 
abould be giren on every abeet. No attentlea 
win be paid to analgnad qnerlea. Poll hlnta 
to eorreapondeata are printed (roa ttaa to tlBM 
and wilt be mailed on teqant. 


(12088) J. 1!. O. aaka; 1. la it not 
poaidbto to oounteraet tbe poioon ct ranomoua 
aerpenu by tbe etiagliig at many heea In the 
▼tdnlty at the wound? A We are not an au> 
thorlty upon aaUdotea for aerpeott' Mtei. Your 
propooltlon to use the stlngl^ of heea for lids 
purpoee aeenu to be good iKuaeopatblc doctrine, 
but we cannot give judgment In the case. 2. la tt 
not poeatbla that the oroaslng of our northrm 
moaqulto with tbe tropical breeda will produce 
a apeolea that will not survlTa our wlnten? A* 
Probably a croaa among apeolea of moaquitoca 
trould praduoe a variety which could be froien 
out In winter, but we do not aee how the ad- 
dition of one mote bread would klU off the breeda 
we now have. This peat hoa bean found in every 
latitude and In moat longltudea, and the beat 
remedy (or It would aeem to be to kill It on Uie 
apot where It la found. Our aolentltea tell ua It 
does not wapder far from Ua birthplace, and If 
enermlnated In any locality, that loeality oan 
aaatly be kept free from Ite ravagei. 

(12684) R. O. 8, aaka: I onme aoroaa 
an article the other day entitled “Great Step In 
electroplating.'* Two Italian etaamlata have 
Invented a prooeea for electroplatuig China, wood, 
glaae, etc, which are non-oonductore of metal, 
with copper, aUver, gold, etc. Can you gtve 
me any Intonnatloa about it? Uo you know 
arho the ebamtata are and what the prooeaa u? 



that hatplna and other artldet 
mented with metal roaea and 


plating tho raal flower which waa atlll Inside the 
metal covering. The pr o caai waa fully described 
In tba aaiiMttrio AuaniesM. vol. M, No 22. 
Valuable paper* abont electroplatlog on wood 
and other non-oanductors may be found In 
the fiOtaimrio AMaaiosjr SrFraauSMT. Noe 
Itm and 12(M, and la the flciaimnc AuBBiean, 





Efficient and Cheap 
Mechanical Labor 
The Westinghouse Small Motor 

W HY sanction ineflfi- See the nearest good elec- 
ciency in the home or trical dealer and talk it over 
ill domestic labor with him. He is an expert in 
when you will not tolerate it the matter, and a consultation 


your personal or office with him should open the way 
methods? fo, betterments in your 

Tbe Westinghouse Motor present methods, 
performs many household . , 
operations with the highest improvements in elec- 

measure of efficiency possible by "“hanical design 


nroimeJhodand atamere frac- electric motors will be 

tion of the cost of even the found embodied in the ^Ve8t- 


cheapest labor. 

We suggest that you inves- 


inghouse Small Motor. For 
•ize and rating it is a marvel 


dgate the saving of time, labor, power, and it is as eco- 
and money from tbe use of nomical in the use of current 
Westinghouse Small Motors for the work assigned to it as 
in home and office. a motor can be made. 

Be sure to get a Westinghouse Motor. 

To get in touch with the right electrical dealer in your 
locality write us. 

Westingholue Electric & Mfg. Company 

Dapt. M J, East Pittsburgh, Penna. 





reeUaiu and judgtns of lourtncsi and dtaUuct- 
noa. It Uic souad hta boea NOoetod. we eaa 
ody determine the last dlreotlou In whiob It 
RmoiAkaa tn travelad. Its toudiMBt wiU be that which ie due 

mn WMS« w ^ ^ distanoe over whieb U hes passed, 

tne COStlieet *■ ^*^>1** do we get % tUephoae. say. a 

httadrsd and flfty mllss away, whsn we can 
cart'—' tecogiiUe pMnly the vetoe of ooms Mend? A. 

m — « Over thotetepbonolliisoBlraeuinBt of electH- 

TB oomiwty rtty passee from transmitter to receiver, even e 

ritlimlr ease thoussad mUas swsy. The vohM spealdag into 

J tha*raasBeltter,as It wsro,«arvmi sad forms U» 

and wMlOe MUphonlc eurrmt Into a woadsrtni shape peeu- 

„ ' liar to the votes of the spestlHr. At the recUver 

* , thlscarreatesusesvlbrstlcaslntliediapiuegmtd 

tllW sheet bon, which produce Sounds Msntlcal with 
siMa thosespaksalBtotbotteaaiBlttergthouBsadmllm 

'Wa* away. It is wonderful, wiaglnsl. InsUtholnUr- 

vealM distance thiro Is ao setiiMl, no ntoMon of 
matter, only ths pukattoa et Uw ether o( space 
which wocaUaeuneatOtSleelr l dity. 4. Sowmueb 
. pow^lstherotnasprlagslaiilfertoAwatcbarelock 
spring, propofttonataty the sasse, only a good 


MdMN AatMMHil (iO. , 



I is msssursd by Uw weight It sen 10*. If It can 
tut one pound aw toot ttt ooo osseatf, hs power 
b one toot poaad use flaaolNL V It dotUd lift 
Ar^Miads lOIibito«sisaWl.l»iHMMhavttwe 

flOglNr s( the sstU sad Vhg 



Ridimcnid 
Strait Git 

C^'gare//es 

Faooritts for ovor thirty year* 

Skyscrapers are tom down 
every day to give place to 
bigger ones. 

But nothing can displace 
Richmond Straight Cuts— the 
best of all Virginia Cigarettes. 

Their popularity— built on 
many years of merit— is still 
growing. 

20 for 15c 
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The Nile System — The Bell Systmo 


has to be recognized. The 
entire country must be con- 
sidered within the scope of one 
system, intelligently guided by 
one policy. 

It is the aim of the Bell 
System to afford universal ser- 
vice in the interest of all the 
people and amply sufficient 
tor their business and social 
needs. 

Because they are connected 
and working together, each of 
the 7,000,000 Telephones in 
the Bell System is an integral 
part of the service which pro- 
vides the most efficient means 
of instantaneous communica- 
tion. 


For thousands of years To provide efficient tele- 
Egypt wrestled with the prob- phone service in this coun^, 
lem of making the Nile a thesamefundamenlalprinci^ 
dependable source of material to be recognized. Tne 

prosperity. ^ 

^ sidered within the scope of one 

But only in the last decade system, intelligently guid^ by 

was the Nile’s flood stored up one policy, 
and a reservoir established it is the aim of the Bell 
from which all the people of System to afford universal ser- 

the Nile region may draw the vice in the interest of all the 

life-giving water all the time. people and amply sufficient 

Primitive makeshifts have »”<' «><=<*' 

been superseded by intelli- r, ' ^ 

cffint cns'in 66 rincr tn 6 thods Bccflusc fh 6 y flrc connected 

iuccesslas 

a comprehensive plan and a ,(,5 P„ 

definite policy, dealing with part of the service which pro- 
the problem as a whole and vides the most efficient means 
adapting the Nile to the needs of instantaneous communica- 
of all the people. tion. 

AMERICAN Telephone and Telegraph Company 
And Associated Companies 
Onm Pof/cy Om Svjitem Universal J'srtNc* 


Our New Catalogue of Scien- 
tific and Technical BOOKS 

W E have recently issued a new catalo^e of scientific and 
technical books, which contains the titles and descriptions 
of 3300 of the latest and best books pubkdied, covering the 
various branches of the arts, sciences and industries. 

^ Our "Book Department" can supply these books, or any other 
scientific or technical books published, and forward them by mail 
or express prepaid to any address in the world on rece^Tt of the 
regular adverbsed price. Q This catalogue is sent free u charge. 

MUNN & CO., Inc., Publishers, 361 Brondway, New Yerii Gty 


NBW BOOKA SXtv 

Mioeosw AKD Toxma. By '<Pr, BM ei riM ' 
Biiritat of the Piwtwtr iMitt^^ 

Witfa a PnUM bv iC 
TMlntUted tram um imueb vy JDr. 
Ofiarim sad W. HLb- 

nfautrated. New Tork: O. P. rtrakMti's 
Boas, m2. 

10 • emotdiHr w«MM latiMtiioueB BsWi 
liwohalkoe toeanw «i thSS sO Us sM M 
eacMtam Dr. BoniM on* who li mmt uSaaMfy ; 
etsed to writs this book. l>r. numst hsa we- 
quHtad himssU with ersdit. Hs lus siwto tw s 
wotMSsrtiUir oompsot, immioilws, wsttwrttMn 
' hook OD ths chM pcoblsow thM ooaUoo* the 
mdsm t>hctsriolatlst. jUtheuth then li nodi 
in tbs book thst would tipeii mors to the tseb* 
alesl btotcrloloelst then to the ordliitrjr lay 
rsader, it must bo confoissd that it lends Itsstf 
wsU to the putpoeas at the ssaml render who is 
sseidiNi some exidanstian o( the work that the 
modem baeteriotogist la dohie in (UanovsiOf ths 
sffbet of mterobas on the worid in wUoh ww Itws. 
BvoirimoNART Bioloot. By Arthnr 
Deady, D-ELB.. F.R.S., Profassor of 
SSoolojry in the Univeralty at London. 
NewYork: D. Appleton A Co., 1Q12. 
Svo.; 464 pp. 

This hook it mteoded to be of oas to those 
irtio have had no apodal btolofioal tratadne as 
waU as to Kudenie who are takln« ths ordUatr 
tiBt jresr'a ooinso. AtKordinily. in tbs sarher 
ehaptem the siitber has dealt in a very ekimaiary 
BMUUMT with the structure and tunodans o( bedi 
trianti and animals. The type syatem has been 
aitoBether discarded es uneuKahie tor a work at 
this kind, althouch ot course the author has baan 
obliged to retor to numerous dlflerent Organlsns 
in lilustraUuns of ipeclal points. Althouth the 
satire work Is intended to be of an etamantary 
diaracter. It has been Impoeelble. in eonneettan 
with the theory of heredity, to evoid, eo the one 
hand, a considerable amount of cytotogleal 
details, and. on the other, some diacuaaioo of 
theuretloel speculailou of a highly eosktroveMial 
nature. In dealing with theae contiwveasial 
quedlons. which underlie the whole prablen Of 
organic evolution, the author has eodaaverad to 
present the riewa of iqijwaliig soboola of thought 
as clearly as poaslble, hut he freely eap r eawe In 
hie preface that he has veotutad to lay ocst* 
eiderabte streae upon Mess which, though 
widely accepted daHwhero, have not as yet msC 
with much appreciation In England, 

COMMBRCUL BNOtNESRIRC} ITOR CrWRUL 

SrATioKB. By Arthur Williams and 
B'lmund F. Tweedy, New York: The 
MoOntw-Hill Book CompRay, 1912. 
Svo. Prioe,. 12.50. 

Mr WUliams is peat preeldent of Um NaUonal 
Blectdc Ught Asndatlon and a member of the 
Amertoan Inatitute of BlecMoal Englnasn. a 
man whose bustoese onreer has been Ideatiflsd 
almost entirely with the electrteal industry. Mr. 
Tweedy ie s commaroisl engineer of repute. 
TcRSther these men baVe given us a work which 
must furely be of Immenne value to tbeae who 
guide tho dMUnlee of oentral stoUone. The book 
■srves the useful purpose of ebowInB bow oentral 
mattons may widen the Hold of apidienthm for 
current. Of the scope of the book, some Idea 
. may be obtained from the fbllowlag chapter 
headings' I EstimaUng tho amount of coal 
required to heal a modem dty baUding. It. 
Cooling the tlr of buildings by means of mectinni> 
cal reMgereticm 111. Meebanleal rafiigerwUaa 
for the cold storage of furs end fabrics. IV. The 
appiioatloo of mecbaninal refrigeration to Ice- 
cream making V The cost of generating ateo- 
tricnl energy in steam-driven central stations of 
•mall and of tnedlum else VI. KItosratMiour 
coets In steam-driven generating plants. Vll. 
Centnd statlim load Ateton VIll. Bleotrlolty 
In the modem dopartmsmt stOre. IX. The pea* 
eenger elevator in oflloe building servlaB. X. 
Osone- its production and otUlsaUon XL The 
use of eleotricity for the dlslnfeRtion of sewage. 

The Blbments op Statistical Method. 
By WiUford 1. King, M.A. New York; 
Tne MaomillAn CompRuy, 1912. IZmo.; 
250 pp. Priee, tl.50 net. 

There SWems to be a distinct held fbr a teat-book 
at this nature, and the author is to be eoagratu- 1 
iated on the mannsr In whiefa be presents hie sub- 1 
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We Win lleke 

PARTS, NOVELTIES, STADIP. 

11^ iad Swdl Ante •! iB M 

EPICYCLIC IKAINS, whieK play sn hnponsM 
pert in loosiasl •»«« am eUy deaSrMk 
Amkrieen SwUeM 1524. Prise 10 cMt. Fer 
sale by Mum A Go., Ins., end all nosmUert. 
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Ma xim Silencer 



I and the work in band keeps strictly to the slna. Sk MMfUEACfUno BY COMlraACT 
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Neue Formen fuet den OimR«HBtilnir.'l 

enohMnder Motiv*. BtHttei , ^ 








SaENTinC AMERICAN 
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Cleveland 

Cbrtaidsiimes 
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OUKYIA MOTOR BUOQY 




ittiflliteiiMad^r Pump. 
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'iMMarr' 40^' 
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Hm Goidoit Bennett Contert 

(CowotaM tram paga Ui.) 
nUBlnm to ulmtire tb« air with mlnlmnm 
jTMlatanee. 

The bow of the Depetdniwln monoplane 
aeema exoeaslvely blunt to be of good 
atream-Une form. Thla might bo rem- 
edied by more pronounced tapering of 
the wind ebleld Jutting before the pro- 
peller. Unfortunately, the revolving cyl- 
inder motor, with Ita outer diameter of 
34^ Inches, seems necessarily to Imply a 
large body resistance. With a water- 
cooled motor entirely housed In a well- 
tapered bow, and with the radiator sur- 
face on the outer side of the hull, the 
body reslstattce might be much reduced. 
There seems, therefore, to be much im- 
prov«D«it possible In the aerodynamic 
features of this machine. But even as It 
standi, Vedrlnes predicts that by using 
bis smaller racing wings be will be able 
to attain a speod of 125 miles per hour. 
He did not use theae small wings because 
he was not pressed by serious comttetl- 
tion in the race- 

Little need be said of the 100 horse- 
power Deperdttssln piloted by rrevost, 
except to note tltat its average speed fur 
the entire course was 100.05 mllea per 
hour, as against Vedrlnes’ record of 106.5 
miles an hour. The proiieller measured 
'S.iO meters In diameter by 2.00 meters 
pitch. In general appearance and tii 
structure and control, It was like the 
higher-powered macbln^. 

The Hauriot 100 horse-power mono- 
plane, idloted by Frey, bears a very close 
resemblance to the well-known Nteuport, 
with Its onadrangular-aectloned fuselage, ^ 
its peculiar form of wings and Its land- 
ing chassis. But It has too much resist- < 
ance, and Is too slow for the best speed. ' 
When overhauled In Its course by the 
smaller Ileperdussln, their difference of 
speed was very manifest to the eye. 

The result of the contest, while some 
what disconcerting to Americans, will, 

It Is hoped, iMsneOt them. The wonderful 
dying of the French airmen, and the help-, 
lessness of the Americans with their un- 
tried and hurriedly-built mono()lane, 
proved a dramatic and severe lesson on 
the need of scietitldc and systematic prei>- 
aratlon, us well as of effective team play. 

If the contest luid been waged for com- 
mond of the air against a great military 
power, such detent would have been sad. 

Vedrlnes affirms tlMt the greatest diffi- 
culty confronting the dealgner of racing 
aeroplanes Is to proride for aafe lauding. 
Bven at his present speeds be thinks the 
landing too dangerous. He contemplates 
a design which will admit rising and 
landing at moderate velocities while al- 
lowing much greater speeds well abt>ve 
the ground. The problem Is to adapt the 
wlugH to lift the machine at moderate 
speeds and again no more than Just sus- 
,taiu It at the maximum speed in regular 
'flight 

Playing Polo WMi Strapped Can 

I N Wichita, Enus., a number of exi*ert 
automobile drivers indulged in a game 
of polo recently, In Which the part of the 
ponies was taken by stripped motor cars. 
The game was played In three 10-mluute 
seriee, to a 1-1 tie score. The goals 
were AO feet apart and In the whirlwlud 
driving one of the oars turned a complete 
somersault without however. Injuring 
anybody'. 

Popular Flying Maditaw Safeacrip* 
tlon in Bnly 

B y popular subscription funds have 
been placed at thf dlsposnl of the Itnl 
Ian government for tto donation of a fleet 
of one hundyed aeroplnnee. All told there 
nre about ten aersplane fitetoriiM In Italy, 
gopie of theth would uttdotffiledly profit 
by this popular Intemt In the Military 
aspect of avtuttoa. 

The Bfotor TMMk BapartaMnt . 

J T has been htwiA iMsaiacy to post- 
>Pfsiw Um Uopartment 

wtthffi mw idsmtli^" ^Isr. ^the prMsot 

weaAsr. 'llm , nspoet. 


-What Would it be Worth to You — 

— If by a series of swift key-strokes you could verify your post- 

il^ in a few ipinutes each day- 

-And by_the,ssnie means extend and check all Inoomlns and out- I 
ODinS bint ; asure simple and chain discounts. Inventories with Irac- 
uoni : foot and extend plece-wnrk payrolls . prorate cotU, in a 
amall part of the time It takes to do It mentally ? 

A machlno that will help you to such results it worth a trial. Isn't It? 
There Is one machine that will do It-it's the 


iilnc Itself without expense or oblisatlon tu you. I 

»c TARRANT MFC. CO .170»N PAULINA ST . CHICAGO, ILL. ] 


First Aid Always, — 


Dioxo^en 


keeps little hurts from getting big 


Wafr guppir wHhout 

te5**Book?Sl. plniwT entSialv. w ^ 




^An Easily Made High Frequency Apparatus 

CAN BE USED TO OBTAIN EITHER D' ARSONVAL OR OUDIN CURRENTS. A phuiee bsitwr ef nx celh. s 
two-meh msrk mdeelMn ool, s pee of ooe-iSBl Leyden jus, sad u loduciaiKC col. snd s9 lU sppnnau roquirod. mou ol whnJi otn 
bnnMdstlheaw Supplsus o t No 1616 Ordu from your nowsdoolor or from Afunn A Co . /nc . Buedinw, Ai K 


A History of the 
American 
People v<^ ^ 


Woodrow 

Wilson 


T he annals of historical literature record no more 
brilliant and masterful piece of writing than 
Woodrow Wilson’s epoch-making work. It is 
monumental in character and scope, and represents the 
genius of the greatest historical writer of the present 
time. qThe most perfect series of maps in color ever 
published, showing the territorial growth, political 
changes, and general development of the United States. 
There is a full -page portrait of every President from 
Washington to Roosevelt, fac- 
WE NOW OFFER gimile reproductions of rare 
We wm ivnd you the entire manuscripts. State oaners 

pet of five volumep, all Cliargei , / 

prepaid, on rectipt of |i.oo, and governmental / harper r 

and enter your name as a w-cords tOCether / ®*OTHER8 
.ubpcriber for both HaaNsa*. rccoras, togciner / Prankii. 

Maqaeine HAarxa’i with numerou.s / v.* 

illustrations by 


prepaid, on rectipt of |1.00, and govcmmc 

:S.crX7fo;"SotrSIaraa’‘ records, toget 
Maqaeine HAxrEa’i with numero 

Baxae for one year, at no : M ii a t r n t i n n « K 
additional coxt to you. Kyou Illustrations D 
do not like the hooka iriien Pyle, Reming- 
they reach you, (end them _ 1? » „ „ 

beck at our expente andwt ton, fenn, 
will return the #1.00’. Myou Chapman, J 
do Jike them mnd tu fl.OO t • / 

every month for 11 monthe. v-liriSty / 
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SCIENTIFIC AMERICAN 


THE ROTARY 
STEAM ENGINE 


C The RoUry Steam Eln- 
gme ha« attracted the 
beat thwghu of mventon and 
itudentf for manv yeart. All 
interested should read care- 
fully the very complete in- 
formation found in the files 
of the Scientific American 
Supplement. Every class and 
type of rotary engmes and 
pumps IS desaibed and illus- 
trated. 


Sslairtifla Aaariiiui S«vplM>nt MT imcAm 
PmUms ai^'i U>»«rHl-K»l R<Mfy Em«k 
S aUnttfic Anarleu Supplmaat 107 imaAm 
th»J«ooai]r Eaaue, • iquare-iaNoo trp« 

SeU(MlNe Amaricu SuppiMMal BSS daoibw 
Ik WhI^ Rouir Emm*, imm ilw iiamMl- 

SaUiittfte Ayalcaa Sapi Jay l OM <^a!^ 

S^tf^Am^u Smiij UBwntJ W liMeriba 
SslMtlflc Avarieaa Snplanaat 1 lOt-l 1 lO- 

lllI diuu m mmJtHM uiUntf. darnUa 

^^iu!r!%ourr 

Sdaa^ AmarUM SappiMiMt 1 309 d^ritM 
Tlict^wdl Rounr Eanw, u which « pakavivih 
aaunly unuad an aaaular eyiiadar 



Tbe Chemical Gmgress 

For the first time in history the Interna- 
tional G)ngress of Applied Chemistry has 
met here in the United States. 

^ Among our guests are some of the most 
distinguished men of the profession — men 
whose work will be written in indelible 
characters in the record of the industrial and 
scientific advances of our age. 

Q Such an occasion demands our special 
notice and attention. 

Q Several pages of the current issue of the 
Scientific American Supplement have there- 
fore been devoted to a general survey of 
some of the chief papers presented before 
the Congress. A number of articles speci- 
ally selected from among the seven hundred 
odd contributions made to the Congress 
will also appear in the current and sub- 
sequent issues of the Supplement. 


FLYING 

Aero Qub of America Bulletin 

Under this name, beginning with the next issue, we shall 
continue to publish the complete, accurate and official 
record of the progress of Aeronautics. 

Wilbur Wright’s 

last message to the world on the science of which he 
was the acknowledged master is published in September. 

On the days preceding that fatal illness which removed from the world one 
of the great figures of the Twentieth Century, Mr. Wright was engaged in 
writing this article for The Aero Club of America Bulletin. It is of vast 
import.! nee and will be eagerly read by thousands in America and Europe. 
Month by month we are publishing articles by the world's leaders and experu, the 
pioneers of the movement. No other tnagaxine haa such a list of contributora. 

Among our contributors are 


GUhh II Curtin 
Dr A. F /.ahm 
Prof Pickard C. MacLaurin 
Wiliur H'rinht 

Capt W /. Chamktrt, U. S. N. 
Hrnry tPoodkouie 


Prof. Wm, L. Moort 
Prof. A. Lawrrnct Rotek 
Claudt Grahamt-WhUo 
Adolphe Doutre 
G. I. Campbell Wood 
Gen. Robert Shaw Oliver 


Jules Vedrines 

These articles in every issue will have a permanent historical value. If you are inter- 
ested in Aeronautics you cannot afford to he without a single issue. We oW for 

$1.00 Four Months* Trial Subscription 

SPECIAL. OFFER FREE: With each trial subscription we will also send a copy 
of our June issue which contains in convenient and complete tabular form the accurate, 
official aviation records of the world from the Wright.' hrstfiighl at Kitty Hawk to the 
many marvelous achievements of 1912. This information cannot be found in any other 
book or publication 

E H Gregory, the New 'Vork Sun's Aviation Editor, writes us - "These tables of 
world's records are simply invaluable for reference " 

Our supply of the June Uaue la limited and only while it laata ta thia 
offer open. Send ThU Coupon With One Dollsu-. 

FLYING, 430 Wmi I3lk Str..!, N.w York Cllr 



U. Aspicullure. 

HI. Alloys and AaMlatns. 

IV. 

V. Borenesa; Noo-Aleebolie 


F oaoedemUaLM^timChmtmi 

Je. XVIII. Lubneeob. 

liemd :gx^Vi™i,b.s,.fe 

. ^ . 


aA* rhotoiraphy, 

VIII. ^le^ of Metals, BreulNk aM. XXIV. Soi£^. 

XIV. JoaGaMnaadCoaiadiDiMiy. and MeasttrSTwi. 

SEND FOR DETAUBD lUJUSTRAlID FROSraCTUS 

MimN*CO.s..7>aUh(«s 361 BMdww.NmYekOv 
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Putiiuiicd hr Munn & On , luoarpumtMl. Cbtrin Alim Xniin, l>r«ilrtenl 
Frederick ('(mrenw Beaeli NeorMerr and rreMurer. 
all at m Broadaap, New York 


le runt OffliT of New York, N Y , a* Set'onil (’In*. Matter 
Murk Hrsiutcrcl in tlir United SUtre I'nlent Offl<'e 
('upyrlaht mil by Muiiii tt Co , Im . 


Subtoription Ratea 

roeUiire prepuiil in Lnilteil Rtatvi and poasrMloni 
Meiieo Cubit, and Tanaina 

Siibicriplionii for Fareifii Countriei. one year, pontape prepaid, tje 
Siilxei IpMnna lor C'anuda. one year, po>ta(e prepaid ».*» 

The ScioMtJfic American PubiieatioM 



Munn & Co., Inc., 361 BfXMtdway, Netr York 


llie ISdltor le nlwnye (loti to leceive for examination llluetrated 
artlelce on •niveota of timely liitrreat If tlie plintoirrapba are alioi la 
tlie urticlea almir. and tlie facta itiillieiitir the rontrlbutloni will 
receive apecinl attention Accepted article* will lie paid for at 
reaular apace rate* 


The purpose of tkt» jouinal \» to record arcurately, 
eimply, and inlerealingly, the world'e progrete in ectenltfic 
knowledge and indunlrial arhtgvement. 


America and the Gordon Bennett Cup 

O FR rptitioNl for correniKiiideuce on <Jih qiieaflan 
of flio ciiUMt'ii of our ItmliUlty to miike any 
dt'foiiNi* of tlio (loriloii Duimett <'«li lian mat 
with n quick nminiUNO from one wUo In (iro-cmluently 
qitnllfled to »iH*uk with luitltorlly on thl« HUbJect. Mr 
CburloB M Muulo), Mhone loiter appearn on another 
liiilfe, wiiB the eiiifluwr unKtK’luted with IdiiiKley In the 
cinHHlc experlmenti in tlyliiK made over the rotomau 
Ulver 111 n contention thin the difference between 
Atnerieiiii mid Fr<>nch m«chlne« 1 h la rifely one of the 
deitrw* of exc<>llence of workuinUHblii. ctiinew with par- 
ticuliir force from the iiutti who dealifiied and built 
I he iHoinllful and extreniel.i llifht motor for the JdinR- 
ley aerodromib which In at preHent In the Smlthaonlan 
IiiNlliutlon. WiiHhlniflun Mr Manley uakH: “Ih not 
tile proifreHN which onr liiventoi'H and hulldcrH have 
nmile In li.vdi'o-iieruiiliineB fully aa ImiKirtnnt uk tbo 
more niieetacular achleveinentM In aiieetn” Vndoubt- 
edlj, next to the work of the Wright brothern In (flvlnsr 
birth to the mau-carryliiK motor-driven aeroiihiue, that 
cf CnrllNM, in )iro(lneliii; the ftrat priietlcul hydro- 
aeroplane, Ih the iiioNi luiiiurtant contrUintlon to avia- 
tion, cerlnlnl> In IIiIh eountry and iwiKHlbly lu the whole 
wo-ld Mr Manley evidently coiiHlderH (he dearth of 
eiiplliil In the neroplune IndUHtr.v la not charneuhle ho 
imieh lo the caiillullHt iih It Ih to the Ihilted States 
tfoienmieiit. That Ih lo Miiy, If our fioverument pro- 
ilded n|ipro|irlalhniH of u siitllcleiit amount to jiiHtlfy 
the niHiiufiicture of iieropUineH ou a liberal ncale, JiihI 
a- the I'lencli ifovernnienl ban la-en dotiiif. It Is proli- 
nhle thill eapltal would leicai'd the aeroplane liidiiNtry 
le ail iitiriicthe field for iuveatment. 

Good Raik and the Rail Mills 

W K couimeiiil for careful readlni; the letter, 
wlileh will he found In mir correspondence 
c'oliiniiiH, from an authority <in the subject 
of steel innnufiietnre, deallnit with the subject of the 
mimiifiietiire of rellal.le steel rails, Hy way of com- 
ineiil nil Ml Wellmnii's letter, w’o liiilte litteiilloli to 
the follow liiq fiieln 

Ah II reiiill of Ih,. nhiriiiliiK liicreiise In roll failures 
which oci lined ii few leiirs iiro, the siilijecl was taken 
iqi lo the Aiiiei-teiiii |{iii1wa,\ Kiiitliieerliii; AssiK-liitlon, 
who formed a eoiunilttee eomiMised of eminent riiil- 
wtiy eiiKhieers mid I'lqireHeiifiilh es of the mil jumiii- 
fiicturers, which was liisinietwl lo make an exhaustive 
im estiiriitlon The report of this euuiniittee whh re- 
ceiitl.i made pifldlc, eiirofiil reading of this reiiort, 
and inirlleulurly of the impels presented lu Ibis elt.i 
at the leceiit Iiileriiatlonal I'ouKress for Testlin; Mii- 
terhils, potiitH lo the tollot^lm; emieluhlons ; 

The ehilni of the mllnmkxTs that a reasoniildy hluh 
Iieiveliimfe of eiirlioii is reAponsIlde for piping and 
the lireiikane of steel mils In not eHtahllsbed by the 
liilest expert eildeliee. 

It I'rlnilile, ('hlef RiiKliieef of Maluteiiiineo of Way, 
A, W. .'^xsteui, Pennsylvania Idnes, us a rjisnlt of an 
liixestlpitlon of statlstieH from el.'hty-tour railroad 
(ompmdeh, relutlng to Jl*,Mi:t,()07 Ions of roll failures, 
liiids iliMi "difference In carbon docs not ais-ouiit for 
mriiitlon 111 rale of failure,” This stateui-iit was borne 
out liy II eoiitideutlal report of one of the JarBest rail- 
road systems in the country, In which thew nppearH 
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t)M< following conchiilon baaed on a atufy of (ailed 
rails on that syatem for a period of three yiaars: "In- 
crease of enrimu luut not oauaed an lucreaae of rail 
failure due to brinieQem, but the rcTeme,” 

Aithoufth Mr. Welloiaa Is andopbtedly correct lu 
stating that a liberal discard (cutting off of the In- 
ferior top of the ingot) will not entirely remove all 
piping, it cannot be dented that the chance of hav- 
ing defects in Untshed rails Is much reduced by a 
lllwral discord; This la shown by the paper of J. E. 
Ouderdonk, Engineer of Teats, ftaltlmnre and Ohio 
IlAllruad System, In the same rejiort of the Committee 
on Halls: ''Hetng one of a committee to luveotlgate 
(Ills subject ill 1005," he says, "we visited the different 
rail mills oud were told that this defect— split rails — 
was due wholly to not having had the proper tot) dis- 
card;” and at the conclusion of his imiier, he says: 
“The blooms should be cut back uuttl solid metal is 
reached ; which does not seem to be accomplished with 
the present method of sliearlng,” lu which a uniform 
imrceutuge of discard is used for alt Ingots Irrespec- 
tive of their quality. 

That alloy steel will solve the question of proper 
rail manufacture Is not only ntmu to doubt, but the 
tests so far made have proved that any Improvement 
In some directions from (he use of alloys may lie more 
than compensated by troubles in other directions. The 
chief engineer of one of onr leading railroads Informs 
UN that be found nickel steel, for Itistance, to lie unre- 
liable. On the subject of titanium steel, of which we 
hear so much to-day, we have, as a guide, the recent 
Investigation made by M. U. Wlckborst. Knglnoer of 
Tests, Kali Committee, dealing wllh the subject of pUie- 
less ingots. In his summing up Mr, Wlckhorst says 
that “while the use of one tenth of one imr cent or 
more of metallic titanium prevents the houeycomlied 
conditions; . , . It is also attended with larger and 
decjier pliie. . , . Large Internal flaws were found 
In mils considerably lower down from the top of the 
Ingots lu steel treated ns mentioned, than in rails 
made from plain steel." 

That the use of heavier rails will be n cure for break- 
ages Is dlsiiroved not only by the wide experience of 
American euglneers, but by the report already men- 
tioned on the investigation of over ten million tons of 
broken rails, among the Dndlngs of which we notice 
this. ’The average performance of the heavier sec- 
tions Is not so good ns (be average performance of the 
lighter sections,” which to our mtud Is at least n sug- 
geHtlou that the lighter rails of an earlier date of 
manufacture were made with less haste and greater 
care. 

That the railroad companies are sincerely desirous 
of obtaining a higher quality of rail, eveu at a higher 
cost, is shown by llie widespread advocacy of Open 
Hearth In preference to Itessemer rails. The superior- 
ity of the 0|Hm Hearth product Is generally acknowl- 
«-dge(l among railroad engineers. Thus the report of 
the Committee on Itnlls says In its conclnslon : “The 
Olien Hearth rail as a whole shows a lower rate of 
failure than the Itessemer.” 

Sumiuarlxing the flndings of the Kail Committee's 
report, and of the excellent articles (iresented at the 
recent congress In this city, there set'ms to lie a general 
couseusuH of opinion ot the present time that the ques- 
(ion of such details as chemical coniisisltlou, section 
and weight of rail, use of alloys, and the nature of the 
track maintenance, are subordluate to (he graatcr ques- 
tion of uotformlty of product and the geiieral character 
of manufacture at the rail mills. The Hcikntific 
Amrbu'an Is still of the opinion that the question of 
securing sound rails Is a question of greater care and 
lesH hurry In the t>rocess of manufacture. Improve- 
ment should Ih> In the direction of culling off from the 
Ingot all dial jmrt of It which contains segregated 
material and jiiplng, tlx- casting of smaller Ingots; 
and the more tborungb working of the metal during 
the process of rolling. The tiermans have shown us 
that, nt some Increase lu the cost, piping may lie prac- 
tically eliminated. Why have our rail mauufactureni 
not taken cognixance of their methods? 

The whole subject of method of manufacture was 
oxcolleiitly summarlssed In the letter of Mi Ulcbards, 
Chief Engineer ot Maintenance of Way of the Penn- 
sylvania Kallroad, of June 22d, 1011, addressed to the 
.Vmerlcau Railway Engineering Assocbillou. He be- 
lieves that a g«s)d rail can be made "If the mill prac- 
tice Is right.” This opinion was reiterated at the re- 
cent coiigrosB by Uobert W. Hunt, president of the 
Americnn tiociety for Testing Materials, who protests 
agntnst the present method of using large heats of 100 
loiiN, and expresses bis belief that “if a positive neces- 
sity for sound Ingots be commercially established, a 
ooramerclal way to produce them Will be found.” 

GyroMfqiic Action in Aeroplanei 

T he question of the effect of the revolving motor 
upon the equilibrium Cf the gerophine la again 
bnnight up by the letter of Mr. Brooke pub- 
lished In our correspondence columns. Although the 


subject has already racelvad 
even to the extent Of huvitig tMlifi uudO UliO-Mttokhttuf 
InvestUutlon by the Fmtk Of 

tors, It bus been sBggMtdd tlMjt ^ nutflDr alwujd ht 
talum up by a committee of lutMrtlal laTutfffgut^ uaul 
made Hw subject of exhaustive tests, 
gyroscopic Mftets abouM exist; Ifldsad, f|i|'Wksws 
have admitted that there are such effects! though they 
alarm that they are Of so alight S ehsvMter m hot to 
constitute a source of danger. Aocordtng to our eg'* 
respondent, tlie late Paul Peck admitted thut lie hud 
been troubled, ibuiigh not to any sertoua exteut, hf 
this action. Evidently, In common with Barlo CMag- 
ton and other succeaaful flyers, he did not coMldgr 
that gyroscopic action was of sufficient vieleBoe to 
endanger the stability of an aeroplane Ui flight. It Is 
conceivable, however, that although the effect Is BagU* 
glble In calm weather and during normal flying, it 
might prove to be the last straw In producing on upset, 
due primarily to other and larger disturbing inflaenoas. 

The Nutuxe and Ofiffia of Life 

T UERB are problems In setenee wMcfa are es- 
sentially modern, and whteh could not have 
been even conceived In the minds of the ancients. 
There sre other fundameutai problems, which have 
exeralsed the minds of thinkers of all -ages, and which 
still remain to baffle the most advanced workers In the 
Itelda ot modern sctence. Of such In the problem of 
the nature and origin of life, selected by Prof. H, A. 
ttchaefer as the ttujlc for his liiaugunit address before 
(be British Assoclatloii at liiindee, which we present 
In abstract ou another page of this Issue. 

All attempts to "define” life are more or lem (all- 
ures. “The ordinary dictionary definition of life is 
‘the state of living,' Ilastre, following Claude Bernard, 
deflues It as ‘the sum total of the phenomena common 
lo all living beluga’ Both of these deflnltions are, 
however, of the same character as Sydney Smith’s 
deflnttlou of an archdeacon as ‘a person who twrferms 
archldlaeonal functions,'” 

The fact Is that such attempts are based u(ion a 
logical blunder : the fact that a certain word has come 
Into general use In popular language, does not in any 
way guarantee that there exists a corresponding ob- 
jective counterpart. If an example Is ueoeseary to Illus- 
trate this, we need only remind the reader of the word 
“ghost.” Some of us may "beHeve" lu ghosts, but at 
any rate their existence la not proved. Similarly, to 
argue that because the word life exists, therefore It 
must be iHwslble to precbmly define a certain objective 
BUd clearly clrcnmMcrlls>d set of phenomena currestwud- 
iDR to (hat term la fallacious. This would Imply that 
those who, ages ago, first framed Ihe word life. In some 
way posseHsed on Intimate knowledge of these phe- 
nomena — a knowledge which we in our day are 'far 
from being able to claim. Prof. Schaefer Is careful to 
avoid entanglement In bopeleas "philosophical” quibble. 
He atteraifls no definition of life, but dismisses this 
point with the words: “I am not myself proposing to 
take up your time by attempting to grapple with a task 
which has proved too great for the intellectual giants 
of philosophy, and I hare the less dlstsMltlon lo do so 
l)ecause recent advances lu knowledge have suggested 
the probability that the dividing line betweeu animate 
and iiiantmate matter is less sharp than It has been 
regarded, so that the difficulty of finding en luclualye 
definition Is correspondingly increased.” 

DroppiliK Bombs on Ballooiu mid Targeta 

T he recent events at Ootha showed that bomb- 
dropping from aermilanes is not an easy mat- 
ter. Prlxas of |2,5(K>, gj.ouo and 8400 are 
swarded to pilots who fly at 000 feet height aud drop- 
the greatest number of bombs In a sijuare of aSO feat, 
as we already mentioned. The target reprosents a 
military Mvonac. Two prises of $750 aud |400 ace 
awarded for dropping honihs uiwn a captive balloon 
anchored ueaC the ground, the aeroplanes to fiy at 165 
feet at least. During the events the first i)tlot to try 
his skill waS'dflanuschke, but he was not able t<i place 
uny of the ImuffM upon the captive balloon, which had 
the form of a Zeppelin. LlndiMlntner then made a 
flight, and w'hon at SOO feet height he dropped bomba 
upon the SSO feet square target and was able to place 
seven at tbeae tn the mark. After an attempt made by 
Kaspar, whose aeroplane made a bad landing and wna 
smashed to jtleees, Palmorbnrn flew with his waclffne 
and dropped three bombs,, but only one of these hit the 
mark. Bell drop^ two projectiles, pladiig one of 


built B slghUng device which Is compoaed of a tele- 
neopa, a graduated scale and a watt*. After raeban' 
lag the approximate speed of the aetepIluM or idteMp, 
Its height, and atm) the hehdit of the target with vefaev 
enoe to the sea level by the use of a map. the 
takbwtfae speed of the wind Into aceanut, sights tlip Ubr 
ject by the betescopS, and lets the bomb drop by msaius 
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'tk« Madaira^Mamora Ball war, the oonetruotion of 
lhaa perhap* attracted more attention from the 


wond at large than any other railway enterpriie in 
South Amarioa cocoept the Tranaandine, was opened 
at l^to Zelho on September 7th. 1013. 

Tenmaals for the State Canal.— The New York 
State Canal Terminal Commission has adopted plans 
for an extensive system of dooks, piers and warehouses, 
idong the State Barge Canal, the total oost of which 
will be about 130,000,000. At New York it is proposed 
to have terminals oonneoted with the projected elevated 
freight railroads along the Hudson River, Manhattan 
Islaad, which is advooated by the present Dock Com- 
missioner. 

Lake Snbmaiiaas for the Navy.—The Lake submarine, 
built for the United States Navy, has recently under- 
gone sucoessful trials, in whioh she exceeded every con- 
tract requirement. Her surface speed was 14.7 knots, 
and submerged, just under 11 knots. She was run 
over the mile oourse at a predetermined depth from 
iriiioh she did not vary two feet. This vessel holds 
the record for deep submorgenoe, having reached a 
depth of 260 feet with her crew aboard. 

The Torblaes of the '‘Neptune.” — Wo are informed 
that the trouble with tho "Neptune,” which, by the way, 
has not been rejected by the Government, is that the tur- 
bines were over large for the work they bad to do and 
therefore did not show tho economy which had boon 
expected. The “Neptune” is to be taken over by tho 
Government, and orders have been issued to put the 
vessel into oommission and run her until the new, 
high-speed marine turbines, whioh we being built by 
the oontraotors for the ship, are ready. 

Trackless Trolleys on Long Island.— Wo understand 
that plans have been oonsu mated for tho use of the 
tracklesB trolley at Pluahing, Ixing Island. The trank- 
less trolley was first sucoessfully introduced in Germany, 
at which time it was illustrated and described in our 
columns. The main advantage of tho system is the 
saving of oost duo to tho elimination of the tracks, 
and the great flexibility of operation, the whole width 
of the highway being available for all vehicular traffic, 
whether horse-drawn or motor-driven. 

Locomotives as Firs Engines. — Ten years ago the 
Pennsylvania Railroad eommenoed to use railway loco- 
motives as fire engines. To-day there are 612 engines 
in yard and switching service equipped with special fire- 
fighting apparatus. The standard equipment for each 
locomotive consists of 100 feet of 2>i-inoh hose and a 
15-inoh cast iron nor.zle with a ^-inoh discharge open- 
ing, kept in a box under the running board of tho engine, 
with this equipment engines can throw a stream of water 
70 feet. The water is drawn from the tender and is dis- 
oharged through an ejector by steam from the looomo- 
tivc boiler. 

A U-knot Destroyer. —The Russian destroyer "No- 
rik,” aoeording to Enfftneering, is stated to have ex- 
ceeded 30 knots on her uillcial trials last month Tho 
vossol, which is 336 foot long by 31 feet 6 inches beam, 
is of 1,2S0 tons displacement, and was built at St. 
Petersburg, the machinery consisting of A. E Q tur- 
bines and oil-fired boilers, lieing supplied by the Vulcan 
Company, of Stettin. Tho designed sjieed was 35 
knots with 30,000 shaft horse-jKiwer, but Isith have 
been considerably exceodiHl. Tins vessel, should the 
report bo oorreot, is the swiftest destroyer afloat, ox- 
oeediug tho speed of tho British destroyer "Swift.” 

Our Biggest Battleship. — The one battleship author- 
ized by Congress will bo oonaiderably larger even than 
our latest ships. Her displacement will probably work 
out at lietween 30,000 and 31,000 tons. Dispatches 
from Washington state that the length of tho ship over 
all will be oousiderahly over 000 foot, tho boom about 
08 foot. She is to oarry twelve 14-inoh guns or two more 
than tho “Oklahoma” and "Nevada.” Tho armor of 
the “Pennsylvania,” as she will be named, will probably 
be not less than 10 inobes on the belt, turrets and bar- 
bettes. Her side armor will be placed in deep, hori- 
zontal strips, an<l the base of her single smokestack 
will be heavily armored. 

Vast Subway Extensions for New York.— Tho amaz- 
ing rate at which subway travel is inoreosing in this 
city has led to a moM geovous plan on the port of 
the Ihiblio Service Commission for /uturo. extensions of 
the road. The Commission states that tho estimated 
oost of the new developments will be not under 1350,- 
000,000. They eetimate tbat^ the total length of the 
single tracks in the whole system including the existing 
subway and elevated liiuM in Manhattan and the Bronx 
and the Rapid Tiaasit lines of the Brooklyn Rapid . 
Transit Company will be six hundred and twenty-nine 
miles, as against the length of two hundred and ninety- 
six miles of the existing line. In the year ending June 
80th, 1011, about eight hundred n^on passengers 
were oarried. When the new system hM been built, 
the total oapadtgr will be upward of three billion pas- 
MBfMu a year. 


Science 

A New Comet. --We have roeeivod an announnement 
from Harvard College Observatory to the effect that 
Gale and Sydney discovered a numot on Septemlwr Sth, 
1912, in right ascension thirteen hours, tliiriy-seven 
minutes, one second and doelination minus tliirty-six 
degrees, thirty-one minutes and two tenths of a wcond. 

Moving Pictures That Talk.—Thero was recently 
exhibited in Philadelphia the invention of Dr. Isadnre 
Kitsee, an invention which is a very creditable atUiiiipt 
to produoe talking moving pictures. Dr. Kitsee first 
attacked the problem in 1005. Just how Dr. Kitsee has 
succeeded in synchronizing a phonograph with a film 
we are not as yet able to reveal; but in a future number 
we hope to publish an article m whioh the invention will 
bo discussed in more or less detail. 

Polishing Metals. --All metals ore very effectively 
cleaned for {lolishing by using a pasty solution of rotten- 
stone and spirits of turpentine. This removes grease and 
is very effective against the oxide and sulphides which 
tarnish the metal and prevents effentive polishing. 
After tho application of the paste, it should be cleaned 
off by a dry cloth and the metal polished by any good 
means, polishing wheel, or a flannel eloth which is most 
effectively used. 

Reducing the Brittleness of Glass.— Tho brittleness of 
glass is due to the quick oooling of the hot substanw 
ft is known that constant motion tends to rearrange the 
molecule m any substance and a similar effect is ol>- 
served when glass is boiled in a week solution of salt in 
water, and allowed to cool gradually The toughness 
of the glass is inoreased very muoh, and the effect of 
quick heating is less disastrous to them. This is easily 
applied to articles used in the laboratory and to glass 
globes for lighting puriaises, and prevents much break- 
age. 

Women In German Universltlea. — The number of 
women students in the Oormau universities is on the 
increase, and during the recent half-year there were 
2,958 students on the list. These are distributed as 
follows; In the Prussian universities, 1,962, in the 
three Bavarian universities 279, in tho two Baden 
universities, 417, and for the others in the Gorman 
empire, 300; 2,500 of these students are of Gorman 
nationality. 1,035 of them are following the courses of 
literature and history, .5,39 are engaged in natural 
sciences and mathematies, 025 in medicine, 74 in political 
eoonomy or ogrioulturo, 39 m law study, 2H in dentistry, 
7 m pharmacy and 11 in theology. 

The Influence of the Cinematograph. --A sinking illus- 
tration of the influence of the ubiquitous cinematograph 
is reported by the Amenoan consulate at Belgrade 
American fashions have recently become very popular 
with the young men of that city; there is an unpre- 
cedented demand at the local shops for hats, boots, and 
other wearing apparel similar to that in vogue in the 
United States; and tho Amenoan style of hair cutting 
has come into favor. These innovations are unmis- 
takably the result of the exhibition of moving pictures 
of Amenoan origin. Tho obvious moral of all this, as tho 
consul points out, is that the einematograph might he 
used to groat advantage in advertising all kinds of Ameri- 
can products. For instanoe, pictures of American agri- 
cultural machinery in ojienition would probably create a 
groat demand for the thing itself. This plan offers an 
economical substitute for tlie acluai exhibition of Amen- 
oan products in commercial miiseiinis and the like. 

Synchronous Weather Maps for Enraaia. — Tho first 
step in making a scientific weather forecast is to draw a 
ohart, based on telegrapbie reports from meteorological 
stations, showing the diatnbiition of pressure, tempera- 
ture, clouds, winds, etc. The observations on which the 
chart is based should be as nearly siniultaniMius as jmis- 
sible; and, as forecasters have ntoentiy conic 1o nsilize, 
It is also desirable that the chart' should einhrace as large 
an area as possible of the earth’s surface Tlio director 
of tho moteorologioal sorvioe of Russia, (lenoral Ryka- 
ohov, has just laid before his .official i*ollcagucs of other 
countries a plan for the inauguration, Issriiiiiiiig with the 
year 1915, of a system of strictly simultaneous tele- 
graphic weather reports, twioe a day, from stations scat- 
tered over the whole continent of Eurasia, and also from 
Iceland and the islands of Japan. At present simultan- 
eous observations are available from all fiarte of Europe, 
but the stations of Siberia, India, China and .Tapan take 
their obsarvationa at different hours, and there is no gen- 
eral exohaoge of tite Asiatic observations by telegraph. 
The "tena^ioun” proposed for the now aystora are 7 
A. M. andY F. M., Greenwich time. Tho weather maps 
based tm. tbeae obeervations would extend more than 
half w|^ round the globe. It is proposed to publish tho 
evening map in tlie European newspapers of the next 
morning, and the mmning map in the afternoon papers. 
The great utility of such a plan is attested by the experi- 
ence of the United States Weather Bureau, whioh now 
prepares a daily ohart of telegraphic observations from a 
comparatively email number of stations extending around 
the world. 


Aeronautics 

Aeroplanes Cannot Land in Paris.- 'I’lic French 
I*rofcol of Police of llio S<iiiie Deparliiient has issued an 
order forbidding ocroplnnea to laiiil witliiii the limits of 
tho city of Pans They nri' also loriiiddeii t.o descend to, 
or ascend from, ground situated nearer tlian .5(KJ meters 
(1,640 feet) from any inhabited building, excepting 
authorized aerodromes within the entire district of the 
Heme l>epartment. 

Aviation School for Australia. An aviatinn school 
will goon Imi o|>encd in the Australian eitv of Duntroon 
under the augpictis of the British War Ofliee 3’Jie Aus- 
tralian Minister for Defensi' ordered two iiipianes and 
two monoplancg, and two avuilors have already lieen 
ohosen to pilot thciri Further maehines are to he added 
from time to lime, the idea being to inailitaiii wcU- 
eqiiiptied branch stations of the flying corps at the Htate 
capitals and other important puinlh 

Paddle Wheel Propeller for Aeroplanes. .loseph 
Clarkson, of Manchester, Eng . last month made a senes 
of highly successful exiainments with a novel form of 
jiropeller. Instead of using a two- or three-hladed “fan” 
or “screw,” h(i nmplo.vs wdiat eorresponds to a steamer’s 
paddle wheel. His ti'sts were made on a light aiitoiiio- 
bili‘ for tho pur^ioM* of measuring roughl.v the driving 
laiwer, and it was found that' an inerease ot ,50 to 70 per 
cent was obtained over the same engine with "screw” 
profiellor — according to thi‘ iiiventor 

Military Aviation in England. — The question of anny 
aeroplanes is making great jirogress in Englnnd just at 
present. Owing to the good results in the aerojilane 
flights made at the recent military (•oiiipelHion, a bill is to 
be presented to Parliament for organi/.ing a veritable 
aerial army, and in order to encourage officers to take 
part in this enturpnse, special funds for pensions and in- 
surances are to bo set apart It is intended (o increase 
the lu roplano material of the army to a great oxlent, and 
this will be soon from the fact that the budget for 191 1-12 
provided a orisiit of only $0.50, (XKl, while the budget of 
1912-13 will allot as much ns $1..5(X).(XX), or more than 
doubU' The Royal Aeroniuitie Corps will be composed 
of 8 fli'ets, and 7 of these include 12 aeroplanes caoli Tho 
remaining fleet consists of aeroplanes and airships. Tho 
officers will go Ihroiigli pilot training at the Halisbury 
Plain or Kaslcliureh grounds, but the second of these 
establishments is mainly used for iiiantie aviators. 

Howard Gill.- it is with deep regret that we record 
the death of Howard Gill at Chicago, on SeplenilaAr I4th 
OiH'k machine was run into bv tliiil of George Mestach 
Uolli iiiacbmes were sent crashing to the ground forty 
feet IhiIow. Gill’s machine 1iin«>d over in the fall, 
burying the aviator beneath it It caught fire im- 
iiK'diats'ly after striking the ground Mestach was 
flying a Borel inonoplano and Gill a hijilano of the 
Burgess-W right' type. Mi'slneh was a trifle iK’hind Gill 
and apparently w'as endeavoring to pass alsive hiiti, as 
Gill rounded the fourth pylon In the fast-galliering 
dusk it was difficult to see what really happened. It 
seems to he ngrwl that Gill’s machine wa.s overtaken 
and struck by Mestaeb's faster monophine For an 
instant the two aeroplanes w'ere loeked together, then 
lioth jilungeii downward Gill died maliospital. Mestach 
was also very badly hurt, so badl\ m fact that his recovery 
is despaired of at the tune of going to press Readers of 
the SeiKNTiVR' Amk.rk an will ns-all that Gill was the 
one man who designed and limit a iriaehiiu' to compete 
for the $15, (XX) pn/.e offered by Mr Edwin Gould for a 
mulli-motor flying iiinehine To Ins lasting credit be it 
said that he was one of the few aviiilors :n this country 
who liaik an interest in a prize which was offered solely 
for the purjHise of making fli'uig safer. 

A New Altitude Record. - On teqileniher 17th Georges 
l.,egagneiix established a new world’s record for altitude 
for inoiiophines at the 'Villaraiuhlay aerodrome. Ho 
allaiiiecl a Imiglil. of 5,720 meters (i8,7()l (K) feet) ; in 
other Words, more than tliree and olio half miles above 
tho earth. The best previous riicord was that of Garros, 
who on Hept. (ilh aseinided in a B16riot to a height of 
10,'240 feet. Logognoux's feat was rendered possible, 
in n way, by the use of oxygen, whieli he was obliged to 
use after reaching an altitude of 15,748 bsu The first 
one thousand meters were nsoeiidod in two and one half 
minutes; the next two stages of one thousand meters 
niquired five minutes each; the four thousand meli'r 
mark was reached in seven and one half minutes more, 
and the five thousand meter mark was attained in the 
next fifteen minutes The full height of five thoiisiuid 
seven hundred and twenty meters was attained in tortv- 
flve minutes, which is rather quick work as cliniiung 
goes. The descent from a height of more ihiin Ihnsi 
and one half miles was made in less thnii ten minutes. 
Above a height of lO.(XX) foot motors work with givat 
dilfioulty and soon stop. In submarine bests, toe, the 
motors stop long before the crew begin to fc-el uiiy evil 
effects from tho exclusion of ovvgen Natiirallj the 
question arises: Why should it net be possible to isim- 
bine with the internal aeronautic and submaniie com- 
bustion engine an oxygon gonemlnig apparatus and tp 
feed oxygen to the oylindors? 


New Methods of Measuring Clouds 

The Work of Besson at Montsouris Observatory 


A t many meteorologtcal obRerratoriM the movement 
of c1ou<1n it) meaaurod by meana of Flneman’a nepbo- 
Hoopc Tills Inatrument consluta of a mnKitetlc com- 
piiHH, the case of which Is covered with a black mirror, 
around which Is movable u circular metal frame. A 
little window In this mirror enables the observer to see 
the tip of the compass needle underneath. On the 
surface of the mirror are engraved three concentric 
circles and four diameters, one of the latter itaaaes 
through the middle of the little window. The mlmn* 
constitutes a comiwss card, Its radii correapondlng to 
the cardinal points. On the movable frame surround- 
ing the mirror is fixed a vertical pointer graduated In 
millimeters, which can lie moved up and down by 
means of a rack and pinion. The whole apparatus la 
mounted on a trlisid stand provided with levollng- 
screws To make an observation, the mirror Is ad- 
justed to the horizontal with the leveling-screws, and 
is orlunled to the meridian by moving the whole appa- 
ratus 011111 the compass needle Is seen, through the 
window, to lie In the north-south Hue of the mirror 
(making, however, allowance for the magnetic declina- 
tion), The observer stands In such a position as lo 
bring the Image of any chosen pari of a cloud at the 
center of the mirror, and the vertical pointer Is also 
adjusted by screwing It up or down and by rotating 
It around the mirror until 11s tip Is reflwted In the cen- 
ter of the mirror As the Imago of the Cloud moves 
toward the circumference of the mirror the olwervor 
moves his head so as to keep the tip of the pointer 
and the cloud image In coincidence. The radius along 
which the Image moves gives the direction of the cloud’s 
movement, and the time required to pass from one 
circle lo the next Its relative speed, which may be re- 
duced to certain arbitrary units. 

This Instrument Is, however, not very easy to use, 
and gives only moderately accurate measurements.' 
Accordingly M. Louis Ilessou, the able director of the 
Observatory of Montsouris, Invented his "comb nepho- 
■cope" (Fig 1) In order to secure more accurate deter- 
minations of the direction and velocity of cloud move- 
meuts. This apparatus conslsls of a horizontal bar 
fitted with several tsiuidlslant spikes and mounted on 
the upiHjr end of a vertical pole which can be rotated 
on Its axis When an ohscrviitlon la to be made the 
observer places himself In such a (losltlon that the 
central spike Is projected on any chosen part of a 
cloud Then, without altering his iHisltiori, he causes 
the ‘'comb" to turn by means of two cords in such a 
manner llmt the cloud la seen to follow along the line 
of spikes A graduated circle, turning with the vertical 
pole, gives the direction of the cloud’s motion; It la 
read with the aid of a fixed isilnter. Moreover, when 
the ajipurutUH Is once oriented, the observer cun deter- 
mine the relative speed of the Cloud by noting the lime 
the latter recjulros to pass from one spike to the next. 
If the Instrumciit stands on level ground, so that the 
observer’s eye Is always at the same height, and If the 
Intennl between two smwsslve spikes Is eijual to 
one tenth of their altllude alaive the eye-level of the 
ollNe^^eI. one need onl.i mnlllply by 10 the time retiulred 
for the cloud to puss over one Interval to determine 
the time the cloud travels a horizontal distance equal 
to Its nltltude 

M llessoti has also revived an old method of Bruvais 
for rnetiNurliig the actual height of clouds The appa- 
ratus In this ease consists of a plate of glass haiiug 
piirullel faces, mounted on a graduated vertical circle 
which Imlleates its angle of liiellnatlon. A sheet of 
nuler (Kjg ;t), situated at a lower level, serves as a 
mirror lo relle<-t the cloud. I'he water Is contained In 
a reservoir of blaekenetl cement surrounded by shrub- 
bery, and is only a small fraction of an Ineli In depth, 

BO that the wind mav not illsturli Its level surface. 

The observer, having mounted the glass phile on the 
horizontal axis of a theodollle (Fig 2) set on a win- 
dow sill some .'Ml or 40 feet above the ground, places 
his eye close to It and adjusts Its iiiclluation so that 
the Images of a cloud retlis-ted In the plate and In 
the sheet of water coincide Thou from a curve traced 
once for all on a sheet ot plotting patier he rends off 
the altitude of the cloud corresponding to the observed 
angle of the glass idale The eiirte Is plotted from 
almple trlgonometrlcul calculations 
At the ftbservatory of Montsouris the degree of 
cloudiness, 1 e.. the amount of the nhole sky covered 
with clouds at a given moment. Is determined by means 
of the nepkomttcr (front page), also devised by M Bes- 
snti This consists of a convex glass mirror, a segment 
of a sphere, about twelve inches In diameter, In which 


'A greatly Improvtd farm of reHrctlag nephoHcopo, based 
Id part upon Flneman’S, was Introduced in isua iiy Prof. 
C F Marvin fbr tba MS Of the U. 8 Weather tluroau. 



Fig. 1.— Besson’s comb nephoscope. 

By means of two oorda attached to the vortical axis the ob- 
server tuna the "oomb" until the doud appears to travel 
dons it. A did at the bate of the axia Indlcatea tho dlmv 
tlon of the doud’a motion. 

Is seen the reflection of the celestial vault divided Into 
ten sections of equal area by means of lines engraved 
on lUe glass. As shown in our front luige engraving, 
the meteorologist observes through an eyepiece fixed 
In an invariable position with respect to the mirror, 
which latter turns freely on a vertical axis. The ob- 
server. whose own Image partly olistructs sections R, 



Fig. 2.— Gloss plate and vortical circle. 



Fig. 'fRuIlow fo«i of water 
far rafiactlag the dwid imago. 


' MEASURING THE HEIGHT OF A CLOUD 


9. and 10, notM the degree of etoudinees la the •nttoM 
nombeied 1 to 7. The eUnidlnflee of eeeh aeetlon la 
eadmated on a wmle of 0 to 10; aaro meaalag clond' 
leas, and 10 entirely overcast He aow rotates the 
mirror and eyepiece 180 degrees and Obaervea the 
ciottdlnesB In sections 7, S, and % which rqnwwat the 
regions of the sky that at the first obaerratton oorre- 
Bponded to sections 8, 0, and 10. 

Why Not Feet Per Second ? 

I T U a singular teatlmonlal to the peraietenoe ot 
Impreaalons and the natural oonaenratiam of man- 
kind that we continue to use familiar expreastou long 
after they have lost their original correctneaa of ap- 
plication. Thus we say “miles per hour” in estimating 
rates of speed, even In caaw where only very short 
distances are covered. This praotloe has becomes habit, 
and not a very credtUble one at that. Much better 
would be the expression "feet per second," and this 
phrase would be eanally understandable and far mors 
explicit. "Miles per hour” Is easily reduced to "feet 
per second” by a simple tormnla (the multiplying of 
the rate of speed in miles per hour by 1.467). Con- 
versely, the rate of speed In feet per second la con- 
verted to miles per hour by multiplying the “feet per 
second” figures by 0.682. Approximately, “feet per 
second” Is one and a half times "mtlea per hour," 
and similarly “miles per hour" is about two thirds 
“foot per aecond.” The following teble will be found 
useful for quick comparisons ; 


Miles 
per Hour. 

Feet 

per Second. 

1 Feet 
per Second. 

Milas 
per Hour. 

1 

1 47 

1 

08 

2 

2.93 

2 

1.30 

3 

4.40 

3 

2.04 

4 

6.87 

4 

2,73 

5 

7 33 

5 

3 41 

6 

8 80 

6 

4 09 

7 

10 27 

7 

4 77 

8 

11 73 

8 

6 46 

9 

13 20 

9 

6 14 

10 

14 67 

10 

6,82 

20 

29 .33 

20 

J3 84 

80 

44 00 

30 

20. 4.'-) 

40 

68 67 

40 

27 27 

ao 

73 33 

.K) 

34 00 

fiO 

88 00 

60 

40 91 

70 

102 67 

70 

47 73 

80 

117.33 

80 

64 .<>4 

90 

132 00 

90 

61.30 

100 

146 67 

100 

68.18 


Eakimo Dogs for the Market 

A t Grove Park, one of the suburbs of London, Mrs. 

Scott conducts a very interesting dog farm. Her 
specially is Eskimo dogs, which she breeds and trains 
for the market. The market Is not very large, but It Is 
sufficient to make It worth her while to raise and train 
tho best possible Eskimo dogs. It la not the food mar- 
ket, nor the ordinary dog market. It Is the market 
for Eskimo dogs which are trained for Arctic explora- 
tion. If you decide to make a journey to one of the 
pules, you know that Eskimo dogs are absolutely essen- 
tial. You can get good Eskimo dogs In Greenland, or 
In Alaska. But the good dogs In Greenland may not 
l)e exported except by special permission of tbe Danlsti 
government; and the good dogs In Alaska are not so 
good. One trouble with ordinary Eskimo dogs Is that 
they have no breeding and no diactpllue. They will 
obey the master with whom they have been brought 
up, but when they start after fish or other game, even 
their master can control them only by tho exercise of 
brute force. For tbe purposes of your exploration yon 
need dogs tbarwlll obey orders given by a white man , 
dogs that are broken to the harness and are not afraid 
of work, dogs that have learned team work. 

It Is this kind of dog that Mrs. Scott raises for tbe 
market. Her Icennels have only pure blooded 
of carefully oelected stock, and from earliest pnppyhood 
she trains them in how to eat and how to work. When 
she gets through with an Eskimo dog tbe gatwi |a 
not nearly so feroclons as. one that Just “grpwed up” 
lu the aorroandlngs of an Eskimo village. They adapt 
tbeoHMSvea quickly to new masters, and th^ have 
acquired good bating manners, so that they are not 
so llkrty to atfack tbe cupboard or treeb g»ine. Mrs. 
Scott faeda her animals no meat except pemmfaaa. aad 
dried fleh brought from Norway ; a large part of the 
diet la a apecieUy pr^red biscuit, fihe haa auppUM 
trained dogs for a number of Arctic and AnfafeUe ex- 
peditlona. 
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wtt UltniMrlolet KiQr <N|jec(lre 
^ Mklwad uni 3. V. Triftsa. Cotta Me* Coflcgo 


lenttet of which have liccn uimcrcwed and put aside. \crlii, tjuliilue snip] 
With a IcHH made aa Htatial, exixwiiro for a land- did not reflect nil 
scape In full auii at iumhi In June and with an aiwr- senBltlve for IIu'mc 


\erlil, quliilue snlpliiile, liisinutli Kiihiiil riile. 


Wo are in Ignorance of many of their proper- Photographs of plgnienta, chemlcala, spectra, landscatios. 


IIm; yet there Is an arttdeial eye, which— as Prof. 
IVood hat 8hown->«an 


skies, microscopic objects and portraits should alwa.vs Iodide, i 



tell us much atwut their 

brtiaelor. Amateur 
phdtogrppbera with a 
seiautUlc turn of mind 
(ownera of a camera, 
who read the gcraaTino 
Akbucak belong <fc itpe 
facto to that class) may 
contribute to the prog- , 

Teas of Bctence, and will 
find considerable pleas- I 

ure In the practice of 
photography with ultra- 
violet rays. There Is no 
need of expensive appa- 
ratus; the only neces- 
sary addition to the cam- 
era Is an objective trans- 
parent for ultra-violet 
rays and only for them; ____________________________ 

that la, n silvered ijnartz 

leua This Is easily made Fig. 1.— Longitudinal seetloi 

by the amateur himself, the ultra-violet ray object 

with a common s[iectacle 

pebble lens. For many 

reasons it Is desirable 
that this quarts lens l>e 
of the same focus as the 
ordinary objective regu- 
larly used on the camera. 

Moreover, It should be of 
the peris coplc type 
which, with the dia- 
phragm placed as shown 
la Fig. 2. win give a sat- 
isfactory deflnltlon even- 
ly distributed all over 
the Held. All manufac- 
turing opticians sell sisic- 
tacle iiebhle imrlscoplc 

such a lens with a thin HOW TO MAKl 

(diver film re<iulres the 

preparation of IJeblg's hath • Two grammes of pure Iki made twice, 
fuaed sliver nitrate are dissolved into 40 cubic cenU* and once with 
meters of water. Ammonia is added, little lij little, of the invtsibl 


Fig. 1.— Longitndiinl seetlra of 
the ultra -violot ray objoetive. 

Fig. 2. —The ultra- violet ray 
objective in temporary position. 
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Fig- 3. -Photograph of mercuric lodMe, Fig. 4.— Ultra- violet ray photo- 

White papsverin and whita paper. graph of materials shown in Fig. 3. 

HOW TO MAKE AN ULTRA-VIOLET RAY OBJECTIVE 


lltll.V, KlK'll SIlll-ltllllCOH won III 
.. Ill sjlilc Ilf till'll wliili' I'lilor 
I Dll' III her liiiiiil, iiiiTi'ur.i lil- 
' 1111(1 iir|iliii(>iil refliH'li'il ullra- 
iloh't light relu lively 
— better tliiin aetliiie light 

rigs .'I 1111(1 •! sliou II 
eijiiiiiiis result Ilf such 
illlTereiiceM I'luin u cop) 
Ilf till' Si ikNTim Amkui- 
(AN II hi\ei of iiicreurlc 
iodlile uiiH (leiiosllcd In 
(lie niiilillc of ii coiicen- 
crlc liijcr o( ]iii|iii vcrtii. 
Oil the photogriiiih made 
ullli the onliiiiiri ohjw- 
tlve tile I'Vlrciiicli uhlie 
liaiiaverlii looUs, of 
eoursc. whiter than llie 
pnis'i’ mid the red iiier- 
ciirle eoiiiiiouiid darker 
Ilian holh 'I’he reversi' 
reliilhiii eiiii he olisei vimI 
oil the iiliolograiih made 
' Mllli the silvered iinurtz 


The World’s Produc- 
tion of Gold 
By Edward B. Howell 

T HK aeconiiiiimiie' 
Chari shows graiiliie 
ally the world's itrodiu- 
tion of gold from the di i- 
cincr> of America to tin' 
close of the tear Itll 1 
The horluontiil diiisloiis 
of the chart nieasiire the 
Itijise of time h> ten- 
jour peilods The ver- 
tical dlitsions represent 
III!' Milne of the produc 
tioii In .Vim'rleiiii iiioiiej. 
eneli dlilsloii retiresenl- 
iiig ten million dollars 
The prodnetloii of hIIm'I 
until tl" deiiioiieli/.iitlon 


Iki made twice, once with the ultra-violet rajs ohjwtlve 
and once with the regular objective. Any iieculiuritj 


existing stock of gold and slhci 


until the precipitate fortned by the- first additions has raslly detected. While working on these lines the 
dlsapiKMired. Then IKl culilc centimeters of a 3 iwr cent writers found that while chalk, llmo phosphate, nrsen- 
solution of caustic soda is slowly poured Into the Ihiuid. lous oxide, starch, caffein, and verutrln reflected ultra- 


uf the invisible light reflected by the object is thus Is estimated by William .lacoli, an IhigIKh ccononiisl 
(•asily detected. While working on these lines the who made a verv caicfnl lincsilgallon of Ihe snhjeci 


A black precipitate aptiears. It is dissolved by means violet light about as well as ordinary light, papa- was of our iiioiicj This aiiioniil. iclalho 

Of a few drops of ammonia. Water Is »•'*' snhs.spicnl piodncllon. is Imllcalcd 

then added until the toUl volume of the rhait hv the small sniiiuc In the 

solution is 290 cubic centimeters. Last, 
a w’eak solution of silver nitrate Is added, 
drop by drop, until one last drop causes 
a jiermanent precipitate. 

The lens, which has been cleansed, first 
with soap and water, tlien with alcohol, 

Is laid horlsoutally in a glass vessel with 
Its two extreme ends resting on two glass 
stoppers, the Inferior face being about 
two inches from the liottom of the vessel. 

Niue volumes of the silver solution aro 
rapidly mixed with one volume of a 10 
jier cent solution of milk sugar. The mix- 
ture Is poured Into the vessel until It 
iMthes the Interior face of the lens. The 
whole Is then left for about four hours In 
a dark place. Then the lens Is Immersed 
ten minutes In rain w-ater and left to dry. 

The same oiieratlou should be repeated 
for the other face. Tl»e writers found 
the sllverlug of 'the lens on both sides to 
give more complete and reliable results 
than a single silver film. It seems dlfllcult 
to get a film totally free from capillary 
boles. These do not 'CorreOpond m two 
films and tbe experimenter feels sure that 
If some visible light has been admitted It 
had DO shara In tbe tarnation of the tipage. 

With the help of a few stiliM of black 
paper the lens la gtged, wlta Its con- 
vex face upward, over a black paste- 
board tube- which can be teleecoped, 
at toy time, into tbe objective tube of 
itaa caipew. beblitd the shutter, In lieu 
ef the regnbur objeotlvn, Ftt< 1 is a sec- 
tloD pf the mtra-vtaiet ray objeettve thus 
nude, and Ttg' 2 Aows It )n ifiace, mouAt- 
pd oa a Unleum idmtter, la lira of the 

MKAtar NOtUlmar oosibliiattoa, the two CHARt OP TBB WORLD’S PRODUCTION OF CMXLD AND SILVER crop vmik bought for an average 



III 11)11, Iho woI'IiVh jii'oiluclloii of gold 
wu-i ( 'imipii I iiig (hU with 

till' woildh slock of iiiooci when t'olum- 
hiis discovered .Vmerlea. II miiy he said 
Hull Ihe gold millets of the World hist 
jeiir iirodiieefl two and three fourths 
limes IIS niueli gold as was repreHenti>d 
lij the wolld's tolnl ueeiiiuuUilloiis of 
gold and sliver monej in 1 IDi; To make 
Ihe eoiiiiuiilson lii iinotlier vviiv, in 1911 
11 look the gold miners of Ihe world less 
than tlv'e months to luodnee an amount 
of gold Miiilvaleiit (o the world’s entire 
s|(K’k of gold and silver moiiej when t'o 
liiiiihus dlseoviwevl .Viiu'i'lea 

If will he s(s‘n from tills elinrl that the 
prodnetloii of gold In iinj eoiisldei iihle 
(piiinlltles Is a modern funetloii. The sud 
den Increase In gold lirisluetlon began 
w It bin the memory of muiij men now liv- 
ing II began iicur (he iidddli' of tin' Inst 
eenliirj when )ilaeer gold was dlscovere'l 
ill ('iilifornhi Mild .\iistriilhi 

Will'll the sii|iplles from llii'se nevvij 
dlseovi'red lilaei'r iiilin's hegiin to fall, 
then' follovvi'd a period of waning |(ro- 
duetlon Diitliig this iM'rhsI sllvei was 
d(>uioiietl7.(sl in the l(>a(ling eomnn'relitl 
countries of the world, and tills demoneti- 
sation, colueldciit with a waning gold 
Kupph. and occiUTlng during an I'ra of 
rapidly e.vpandlng tnuh', is'casloned a 
Bhnrii advance In llu' pnrehnslng power of 
gold In l.ST.'k It nspilred $l.iri jier 
bushel on an average to purchase the 
wh«>at ero)! of llial vear fioiti the farm- 
ers of the T’idled Slates, tint In ISlI.'t the 
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jtrlfc Ilf M2/r» (M'litN Friim Ihp cluirt U will !«• H«en 
(hat abiiiit twpiity .vpara aKti thp producliiili of gold 
cpaacd to (Ipplltip and tlipro began a jibPiiomeual In- 
(Tpasp It wuH tlilN piiormouM liicreaMp In flip produc- 
lion of gold that pfl‘i>otualI,v nettled the KO-called “silver 

I hiring the memorablp iirpnldciitlal eanipHlgii of 
IHiH), the ppople of thp United Htafea by tliplr votes 
decided against the remouptlr.atlon of silver, believing 
that Mieli a meaNure would rosult In a cheaiK'nlug of 
our niciiK'j and a consequent loss In Its iinrchaslng 
jio«(T In 1S!Kf the world's combined production of 
gold and silver t •>stlnin 1 1 ng the silver at Its former 
coining value) was l(!40.'i,;ia0,.S00 But lu IWll the 
world's prialuctlon of gold alone exceeded this amount 
b.i o\pr $<((MH)d,d<H) 

The I Went lei h Century Is not very old as yet, but 
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during Its eleven yearn of gold production there bae 
been produced lu the world a greater amount of gold 
by over $1,(NK1,0(IO,000 than was produced during the 
.'USO years from the discovery of America to the discov- 
ery of gold In California. During the twentieth cen- 
tury gold Is being produced over forty times as fast 
as It was during the period between 1492 and 1849. 

From the discovery of America to the close of the 
year 1911 the production of gold in the wo^ld was 
something over 114,000,000,000. This was about |10 
tier capita for alt the inhabitants of the globe. But of 
this vast amount of gold over forty per cent has been 
produced within the last score of years. Tills flood of 
new gold has come principally from Its ores ns dis- 
tinguished from placer deituslts. Improved modes of 
concentration and amnlgamatlun, and above all the 
cyanide process, making profitable the reduction of ores 



that formerly could not be truutedo tMVg brought ubo% 
the Increase. Where tblU sapMly mouaitlag oduinn dSr 
gold production will tamduato doaa not yrt aivMr. if 
commodity prices conttnno to advanoo, It la very car- 
tain that some gold mines will' be eompflled to ahot 
down, for food, clothing and other aunpUei are neoea- 
sarily consumed In the process of producing gold, and 
when gold has so declined lu purchasing power that 
it will no longer buy the things neceaaary to Ita produc- 
tion, then at the point or points where this event has 
occurred, Its production will necessarily cease. 

Finally, no thinking man can avoid the concluaton 
that this modern increase In gold taroductlon baa bean 
a cause, probably the chief cause, of the modern rise 
of commodity prices. If this Is true, then. Instead of 
blaming the trusts for high prices, we should be blam- 
ing the too active gold miners of the world. 


The Nature and Origin of Life 

Prof. Schaefer’s Inaug:ural Address of the British Association 


I N opening tlio disousBion of any loinv, a natural pro- 
HBiliire to follow is to start by defiiimg one’s fundamen- 
tal eoneepts and terms Thus tho first paragraph of 
Ih-of. Hchaefer's inaugural address before the British 
Association at Dundee is devoted to tho problem of 
"defining" life. But the conolusion reached may appear 
to somo unsatisfactory Prof. Bchoofor wisely refrains 
from giving any definition. "I have the less inclination 
to do so (i o,, to furnish a definition) liecauso recent 
advances in knowledge have suggested that the dividing 
line iMilwecn animate and inaninmto matter is less 
sharp than it has hitherto been regarded." 

In the popular mind there Is a tendency to associato 
together, as if they were inextricably linked together, 
life Olid intelligent oonsoiousness. This finds expression 
in such terms at. "animate” and “inanimate," which are 
nommonly used practically as synonyms for “living” 
and “lifeless," respectively. But there is no soientifio 
warrant for this point of view, and the problems comnd- 
ereil by Pnif. Schaefer are essentially problems of matter, 
not problems relating to the "soul" (amma) 

Having given up as pract.ically hopeless the attempt 
to define life, we may next approach the seemingly easier 
task of describing life m terms of its must chanictoristio 
manifestations. But hero also wo are confronted with 
difficulties. The man m tho street, if he thinks about 
such things at all, will, in answer to our inquiry after 
tho most oharaotoristio property of living beings, prol>- 
ably mention their power of spontaneous movement 
But quite apart from the fact that a large class of living 
forms — tho higher plants — possess this jiciwer at most 
in very rudimentary form, recent developments of soienco 
liavo disolosed purely physical systems — liquid crystals 
and similar bodies — which manifest seemingly spon- 
taneous motions resemtiliiig with astounding closeness 

those of living forms - 

Another property which is commonly cited as speci- 
ally characteristic of living matter is its power of growth 
by asHimilat.ion from the surrounding medium of matter 
similar to its own sulistanoe. But in this res]>ect also 
crystals rosomblo living organism, and tho analogy even 
exismds to the formation of new individuals when the 
"parent” has reached a certain size. 

Turning from the phvsiool phenomena of life to tlie 
ohemical aspect of life processes, a similar observation 
must bo made; the early workers in tho field of organic 
chemistry supiHised that the compounds met with in 
the living organism were peculiar, could be produced 
only under the influence of a specific “vital force," and 
were beyond the reni'h of tho oroativo powers of the 
chemical laboratory. Tins illusion was shattered in 
182H by Wiihlcr’s sviithcsis of urea, followed by innumer- 
able further results all pointing in the same direction, 
and culnunating lu llio recent work of Fischer and others 
who are building up jiolvpeptides substances of the 
nature of the aihuminoids and proteids of the living 
organisms. There sisims to be no vostigo of evidence 
that, in order to exiilain tho chemistry of tho living body, 
we inubt invoke tlio aid of a specific “vital force" — wo 
have ill fact here, apporontlv, another ease of a mere 
luuTio without objoelive counterpart. 

Having reoidied this point of view, ttic question 
naturally presents itself to our minds, whether living 
matter itself may not eomo day be produeiul in the 
ehemical laboratory -whetlier the chemist is destined 
some day to “create” a living thing. Indie.aiions are 
wholly favorable, m Prof, behoofor's opinion, to the 
ultimate realization of this, if only we are reasonable in 
onr expectations. It is not a complicated organism 
which wo must look for (even the lowest forms of life 
known to U8 in nalure are highly eoraplcx 8triioture8),f 
hut something oxceedingly elementary, to which indeed 
we may at first hesitate to attribute "life" as ordinarily 
understood. It must bo remembered that the earliest 


forms of life on our earth were probably quite inoapablo 
of leaving any geological record behind them, as they no 
doubt consisted entirely of soft parts. 

There is much in Prof. Schaefer’s address which we 
would like to dwell on at length, but lack of space forces 
us to pass over with a mere mention those sections of his 
]>apcr which deal with the more generally known phases 
of the theory of evolution. His remarks on the oell- 
aggregate of the higher organism on cell-life and aggre- 
gate life, however, call for more leisurely consideration. 

"Our own life, like that of all the higher animals, is 
an aggregate life, the life of the whole is the life of the 
individual cells. The life of some of those oells oan be 
put an end to, the rest may oontinne to live. 

“On tho other hand, if a few cells, such as those nerve- 
cells under the influence of which respiration is carried 
on, are destroyed or injured, within a minute or two the 
whole living machine oomos to a standstill, so that to the 
bystander the patient is dead; even the doctor will pro- 
nounce life to be extinct. But this pronouncement is 
correct only in a siiocial sense What has hap|>ono(l is 
that, owing to tho cessation of respiration, tho supply of 
oxygon to tho tissues u out off. And smco tho manifos- 
latlous of hfo ooaso without this supply, the ammal or 
patient appears to be dead If, however, within a short 
(Miriod we supply tho needed oxygen to the tissues requir- 
ing It, all the manifestations of life reappear. 

“It 18 only some oells wbioh lose their vitality at the 
moment of so-called ‘general death.* Many oells of 
tho body retain their individual life under suitable cir- 
cumstances lung after tho rest of tho body is dead. Sher- 
rington observed tho white corpuscles of the blood to be 
active when kept in a suitable nutrient fluid weeks after 
removal from tho blood-vessels. A French histologist, 
Jolly, has found that the white corpuscles of the frog, if 
kept in a cool place and under suitable conditions, show 
at the end of a year all the ordinary manifestations of 
life. Carrol has succeeded in substituting entire organs 
obtained after death from one smimal for those of another 
of the same species, and has thereby opened up a field of 
surgical treatment, the limit of which can not yet be 
discemod " 

It IS thus evident that in the higher animals the 
“aggregate life” is olusely dependent on a proper adjust- 
ment and coordination between the “cell life” of the 
soparato organs. Such coordination is secured by a 
two-fold mechanism: On the one band by nervous 
control, and on the other by the diffusion through the 
system of so-called hormottet. Nervous control of 
body-functions may be purely reflex and imoonscious, 
or at least, outside the scope of our will, as is the ease, 
for instance, with heart action in normal individuals. 
Or it may be more or less directly governed by our will 
and emotions. 

The influence of hormones upon bodily functions 
is of a somewhat different character. Hormones are 
internal secretions produced in vonous glands and 
pcmretl through various channels into the general oir- 
eulatum. Their notion is presumably of the nature 
of a chemical stimulus. Nervous impulses are appar- 
ently carried by propagation along nerve strands some- 
what as eloctrioity travels along a wire (though the 
velocity of a nerve impulse is very much smaller). 
Hormones, on the other hand, depend for their action 
on actual convection from their place of manufacture, 
the internal gland, to the poinU at which they produce 
their effect. Among the glands which secrete hormones 
are various struetures whoso signifioanoe remained a 
mystery until the funotion of their substances was 
understood. Such glands are the suprarenal capsules,' 
secreting adrenalin (the only hormone which has ao . 
far been reproduoed by synthesis in the laboratory), 
the pituitary body, abnormal development of whioh 
ia aocomponied by afaoonnal bodily growth (gigantism), 


and several others whioh we oan not stop to mention. 

Allied in oharaotor to the action of hormones is that 
of antitoxines, protective substances produced by the 
body in reaction to an invasion by disease germs. 

At such times the battle for our life is fought with 
ehemioal weapons. The bacteria produce toxins, sub- 
stances whioh poison us, while our body produces 
antitoxins, unoonsoiously putting out poison for this 
miorosoopio vermin, much as consciously we put out 
poison for larger representatives of the parasite tribe. 

The disoustion of life and disease naturally leads us 
at last to the oonsideration of death. This takes place 
either through accident, disease, or old ago. The first 
two causes are more or less preventable, perhaps, when 
■oienoe has advanoed sufficiently far, wholly so. The 
last is probably a cause Inherent in the nature of life, 
and unavoidable. But, m Prof. Schaefer points out, a 
natural death by old age, not hastened nor agonised 
by disease, should be a quiet, painless phenomenon, 
unattended by violent change. And If we were all 
oortaiit of a quiet passing; wore wo sure that there would 
bo “no moaning at the bar when we go out to sea,” 
wo could anticipate the ooming of death after a ripe 
old age without apprehension. 

A Natural Afncan Silk 

I T Is proposed to make a coiuinerclal use of a native 
Bilk roniiug from the African region wliich does not 
upiiear lo Imve been utilized heretofore. This is a silk 
found lu the Kelglau Congo region, and It la furnished 
by worms of the annphe, which variety is widespread 
In the Uganda, the German east Africa, Cameroon and 
Congo Hs well as other regions. The African silk 
corporation has already liegmi to Install plants of the 
kind 111 the Uganda and elsewhere, and two other firms 
are soon to begin work lu Belgian Congo. The worms 
are very voracious and are covered with hairs which 
have a stinging effect cm the skin. They hardly ever 
change their place except during the night lu order to 
seek food or search for gisid places for building their 
nests. They feed on plants such as Abizza faeUglata, 
also Uridi'Ha micarantha and others. On tho under 
side of this latter leaf, the auaphe lays 200 or 300 eggs 
placed In plies and covered with a protecting down. 
Almut two months after hatching, tlie worms proceed 
to make a combined effort In order to build ii kind of 
nest tiiMin the plants which furulsh their food. The 
nest Is of a silky appearance aud has a color varying 
from coffee color to a rusty red. Of an irregular shape, 
the nests have a size ranging from that of au egg up 
to a child's bead, aud they contain from 10 to 100 
cocoons tightly pressed together. 'When the butterfly 
is hatched. It secretes a liquid which attacks the cocoon 
and the envelopes of the nest, so that It can find its 
way to the outside. It appears that this does not 
Injure the silkHdf the cocoons, so that it Is not required 
to smother the Insect within the chrysalis to avoid 
hatching the butterfly. The nests must be handled 
under water lu order to prevent the uettle-llke action 
of the hairs uiion the skin, such hairs and also frag- 
ments of skill tielng scattered through the nest. The 
silk of the enveloiies and that of the cocooiw are 
treated aeparately, the oiieratlou being a washing with 
carbonate of potash solution until no more color Is dis- 
charged, then the silk is dfied lu the air and packages 
of It are sent to the factories. The yield In the present 
case is estimated at 1 pound of silk thread ooming 
from 6 iNmnds of raw silk. It does not seem difficult 
to carry on silk raising In this case, as the matter of 
acclimating the silk worm, which is such an important 
one with the usual kind, does not need to be dealt with 
here, either for the insect nor for the food plants. Mo 
dlaeasee attack the Insects, as tar as ean be noUtod, 
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Tlie River 

To the Bditor of the Boikmtifio American; 

NottBc; your editorial of May StSth, page 475, we would 
like to proaent the followiae solution of the MiiudMuppi 
problem. 

Construot a ship canal aa follows: 

Leave the eaat bank of the Migeisaippi River at some 
point between Memphia and Cairo. 

Parallel the river southward until the hlghlanda eaat of 
Memphia are passed. 

Thw fallow the general direotion of the oontour lines 
toward the southeast. 

C.ontinue through the level plains of Mississippi and 
southern Alabama into Oeorgia, dropping g^ually 
through the oontour lines toward the Qulf of Mexico. 

When a point north of the Florida peninaula is reached, 
turn slightly to the aouthward and croas all the peninsular 
oontour lines near their centers or highest points. 

Dredge the Alabama River and other streams of im- 
portance crossed by this proposed route of ship canal. 

Place looks and spillways, at the points where imiHiri- 
ant streams orosa the ship canal, ao as to regulate water 
levels and facilitate commerce. 


the liberal patronage of that iturt of the public who 
were both ready and able to co-operate financially? 

As the pressure of other matters prevents me from 
being actively engaged In aviation work at the present 
time, 1 have written the aliove from tlie point of view 
of "one on the fence" In the hope tliat It may. as is 
aometlmea the case, soggesl some |N)lnt of value to 
the real workers who are usually too busily eiisnged on 
problems of Immediate Imirartancc to muke generul 
surveys of the Held. 

New Turk city. ('itABLes M Manw!>. 

Laoes and Flour from Bananas 

To the Editor of the .Scientifio American 

I am an old subscriber of the Bcientific American, 
which I consider as the queen of all the reviews of tins 
kind. 

In the issue of February 17th, 1912, pagi> 151 . under 
the heading "Banana Cloths,*’ is said: "It has Issm left 
to the Chinese to teach us how the tons of Imnaua fiber 
thrown on the rubbish heap ovor^ year can bo converted 
into banana cloth and sold at' a most remunorativo 
prioe.” 1 take the liberty of giving to you the knowledge 
that long before the Chinese the Brazilians had ulilmsl 
the fiber of banana trees for cloth and ladies* garments. 
I inclose a sample of laee that is sold hem for one mil- 
reis a meter, which oorresponds to about 12 cents a foot in 
American gold. 

Also in your issue of July lUtli, 1912, page 2.1, banana 
Hour IS advertised as a novelty in the Proneb industry. 
1 send to you one small can of this product, made here by 


You miy In jour nrllclc tlmt It Is well undcrsbMKl by 
engineers (hat II Is piiHstblc to produce n rail that will 
stand up undo \cij high si-ss’d tralllc, and that the 
failure to jirodiicc ihcui Is oiiflrclj due to tho rail 
makers themselves 

1 would like Id SIS' proof llial this Is well uiider- 
stixid by engineers yim will, 1 think, find that (he 
general oiilnlon of englniH-rs Is that the rails are made 
strictly to the railroad's own speelHcutloiis, and (hat. 
therefore, the fault lies with them 

Now the (juestioii Is, wlial Is the remedl for all this 
trouble? The answer Is verj simple, make slei'l thul 
Is low In earhon and iihosjihoriiH that will J)1|H‘ verj 
little If al all This can he done, hat If this Is pro- 
posed the ratlioud men tmmedlutely say that they will 
have a rail that will not wear well, Ihej will wear out 
In a leij short time, so they llislsl on having a hard 
and eoiisisiuentlv hilllle lall, and lake the risk of 
hroken rails, costly wri-cUs and the Ullllag of pas- 

Much Is being learned hitelj ahonl alloyed steels, 
and we now know that there are other hardeners that 
can la* used hesldi's earhon llml do not cause piiilng, 
hut these will Increase the cost of thi* sle<*l somewhat, 
which (he railroad eomiaiiiies would iirolaihly otijei't 
to Firs! eoK( siH*ms to he all that the average pur- 
chasing agent thinks of 

•So It holls down to this — the riiiluiiul (H>m|Hiiiy in 
order to save nioiiev In renewals insist that (he steel 
maker give them rails (hat I hey (the steel makers) 
know are brittle and unsafe lo use, sa.i lug In elTei*t 
“That's none of jour huslness, we will take the risk,” 


ADVANTAOBB TO HE OAINKD. 

1. Relief to the congested lower Miaiiaiippi River at 
flood time. 

2. Itogulation of the Miaaiaaippi River flo^ at all high- 
wator perioda. 

K. The oreaiion of an inland system of waterways 
whioh will become equal in importance to the Miaaiaaippi 
River. 

4. A limited supply of water for imgatum where 
needed along the upper portion of tho canal. 

5. An unlimited supply of flood water fur irrigation 
throughout the entire Florida pemnaula in the season of 
greatest need. 

6. Silt and clay aedimenta to balance the sandy sod of 
Florida in the fields and on the oountry roods. 

7. Fertilixor where It is most needed. 

J. L. OouLU. 

Fort Myers, Fla. Oboroe M. Lummib 


America and the Gordon Bennett Cap 



Lace made from fibers of banana. 


us, whioh like tho Imninia cloth, has bcN*u on onr inarkets 
in Brasil over twenty years. 

Though you will not Imj responsible for stat«<meiits 
made lu the oorrespondeuis) columns of your journal, I 
think 1 must call your attentiun to the facts abov© men- 
tioned in favor of our national industry here. 

Para, Brasil Francihco Bolonua, C E. 

The Steel Rail Problem 


and they do, and they and the trnieling public pnj 
tho hills 

y<iu do not seem to lliliik that the pieseiil sehednlcK 
of tho fiistost rallroud IriiliiN nro too fust for snfeli 
lu tills jou do noi agree with miiny of the best riLllroiid 
mod lu this couiitn I fts>l sine they have more than 
reuehisl the safe limit, and miiny a rullroad man will 
hrealhe easier and thank (iod when siieli truliia as 
the IS-hoiir Hlet's U*lween N(>w York and Chicago an* 
cut down lu sp(*«*d. as Ihej ought to he at oneo 1 
K|N>nk with a great deal of feeling on this siibjeci he- 
eause the craze for high si>ewl a rullroudlng has cost 
mo the llv(*s of u dearli holoied hrother and two 
ofhors of (ho leading men of a large inDniifacturlng 
eoiKSTii with wliieh I am eoimeeted 

Cleveland, t) S. T Wki.i.man 

Gyroscopic Action of ItevolvinK Aeroplane 
Motors 

To the Editor of the SiiKNJiKtc Ameiiicvn' 


To the Editor of tho HciESTtrio Amkbioan : 

The question asked In your editorial of Scptomticr 
14th, UH to the reasons for the exceedingly poor show- 
ing made by America In the Uordou Bennett Cuii race 
suggests several collateral quentluus. 

1. Is not the greatest ditTereiice between American 
machines and French ones aliiiost entirely u difference 
In tho degree of jierfectlon of details of the machine? 

2. In not this difference almost entirely due to the 
chnracterlslh* of the French engineers and maclilnery 
manufacturers of taking Infinite pains, even with the 
most minute details? 

S. Is this due lo a difference In 1eiujK*rumeiit, or 
to the difference In the keonuess of eomiietltloii to 
which eiiglueers and manufacturers ure In general sub- 
J»*ct In the two countries, or to the difference In thor- 
oughness of the superlutaudciits actually lu charge of 
the workshojis, or to the fact that the lower cost of 
skilled labor In France makes It iKisslblc to give to 
the actual work of construction au amount of time 
tliut would be prohibitory lu this country? 

4. lias uot our record in uvlutioii thus fur lieen 
closely ijarallol to our record lu the development of the 
automobile, where we did much more notable work In 
the field of Invention thau In Uie workshop? Wo are 
dlstauclug the world In the third stage of automobile 
development — that of supplying the world's demand 
fur efficient low-piiced machines, und no doubt we shall 
reiieat tills iicrfrittouiioe when this stage of dcveloji- 
ment Is reached lii aviation. 

5.. Is not the progress which our Inventors and 
builders have made lu hydro-aeroplaues fully ns Im- 
IHU'tant as the more spectacular aohlevemeut of speed? 

e. Is not the great need of aviation lu America at 
this time, it we are to prove worthy competitors of 
the French lu speed events, that we by some meaus 
attract to It many more englMers who are also skilled 
shop men and who have uot only a high degree of 
ability, but also the characteristic of taking infinite 
palna with even the minutest details? 

7. Can the money which this requires be secured 
lu any other way than that through which the French 
builders secured It ; namely, through the awakening of 
the national government to tho importance of aviation 
th Wnectlon with nattouat defBuge, to the point where 
the government provided the fuada for the purchose 
at llherat pFieea Ot tiie produot of the builders, and 


To the Editor of the Kcientivic Amckicam: 

1 have read your editorial In the issue of August 
24th with a great deni of interest, and some surprise. 
I luive liecn a reader of tlie Soikntuuc Amekk an for 
a great many years, and have nlwajs found Its edi- 
torials fair In every waj, hut In this casi* I think .vou 
are not treating the steel makers fairly when joii place 
all tho blame for defective and unsafe rails uiwn them, 
when the fact is that the railroads themselves are the 
ones to blame because they insist In their siicclflc;.- 
tlons nisiii such hard steel, H(e«*l which will pile*, ami 
which the most careful exaiiitiiutloii will not delwt 
A discard or cutting off of no jnt cent of the Ingot or 
lihsim would not lie sure lo discover all of the piping 
It Is ImiMisslble to delei'l the lust tracing of piping 
by cutting tho hlooiii when It Is hot It could only 
lie done by nlcklug and breaking cold This, of c>ourHe, 
Is ImiKiNsible In the regular uianiifacliiro of rails. 

I am not a mil imiber or connected with any works 
making rolls, bat for over forty j«>ars I have been 
connected In different capacities with the iinunifncturc 
of open hearth and Bessemer s(tM.‘l in this country, 
und. theroforc, feel that 1 ought to know sometbUig 
a bout It. 

Ever since (ho iniiiiufncturu of melted steel was 
begun by Huntsman la Sheffield, more than one Uuu- 
d’*cd years ago, one of the greatest expenses of the 
process of making high earhon steel lin.s been cuumsl 
by tho pilling and tho waste occasloiu>d by the steel 
inakoTH lielng nbliged to top the ingots, that Is break 
them cold until every trace of the plfio Is removed. In 
muiiy cases over on© half of tho Ingot Is removed be- 
fore this has all dlsapis'iired. This seems to be us 
much of a problem with the tool st<s*l maker to-day ns 
It was forty years ago, and this trouble is had with 
liigota of very small section : most of them 4 to 0 inches 
wiiiare. Tho piping increases w'lth the size of the ingot, 
which in mbst rail mills to-day are from 18 inches to 
22 Inches square. 

You say the steel makers nre to manufacture the 
kind of Bteel iBat suits their particular whim. It Is 
many years since they have been allowed lo do this. 
Iletuiled specifications as to every detail of the manu- 
facture are made, and the insiiectors watch day and 
night to see that the specitlcatlous are curried out to 
the letter, in niany cases almost taking the manufac- 
ture Otit of the steel makors* hands. 


Less than two hours Ih'I'oio the accident (but ktlleil 
Eaul Peek 1 had a talk with him on the siihj(*el of the 
danger In gjroseojile force He udiidtied that at tlnuM 
this force hnd euiised him coiisldel a hie trouble, but 
said that he did not lM*lleve It to lie lairdciilarh danger- 
ous 1 explained to him severul eoiidldoUs that would 
«>xelle gjroscopic force In his motor to a jiolnt where il 
would lieeonu* .highlj diingerons, and told him that 
should he ever ims*l one of these condlllonh he would 
Is at once coiivliieed that I had not oi er-esllmaled 
the peril, but that he would then be lu tho same llx us 
the other follows dial him* gone hofoie — aot <lMi‘ to 
tril ahout it! The newspa|s>r iii*eounts of (he accident 
aaj “No one hut I’ant l‘isk could tell exactlv what 
caused the uccld»*ni " 

I had just eMimhied l*i*i*k’s new iimchlno and told 
him that ho would have to ho extromclv cautions In 
the use of his controls as It, (ii my oiiinlon, would he 
highly susceptible lo the (*levator and would ris*k 
lightly nhont Us lateral axis You will iiodco by die 
nevVHpuiM*r uecounls that after his first tllghi hi* siaiki* 
partlcuhirly ahout diis very feature, and It vviis im 
doubt one of these sudden dips th.it exelted gyroscopic 
force and cuiiM*d Ihi* sjilral movement In his miichlne 
1 found throe eje w II nesses, not one of whom was an 
aviator, who dlstliicdj saw Peck turn his contnils 
contrary to his path of ttlghl, hut In all the aeeonnis 
of tho aocldoni, given out hj the aviators, not one of 
them mendoiiod the fact dial tho machine spliiiliHl 
With Us ruilitiT turiKfl to die oatstdc of thr vtnlr ami 
pttrhod doirniruttl trith it', rh vntot lolm'il to the timtt ' 
Nor did any one think It worth while to luentloii dial 
during all this time the motor was spinning at lop 
speed; yet these three features of the iiecldent. com- 
pletely ignored lu ail imldtshed aeeouiil.s, show the real 
t'UUMe and prove the brutal strength of this foice when 
oiKT It Is set In niodon. 

Peck said that while ho did not helleve there could 
lie any great danger from gj roseople force, he was 
iiIK*n to conviction und iiskisi im* to bring out to him 
on the following afternoon a c*o|ij of nij new article 
oil the subJiH-'t. I was then* wllh (he copj at the ii|>- 
IMvlutcd hour, lint tmi late (o snve (he issu* fellow 

How uiueh longer are (hev going (o flgIK ugnliist the 
truth? How inuiiy more lives must be iiacrlllw*d before 
they M’lU uuderstand? 

t'Ulcngo, 111 Tiiovivs PioMTON Bkookk 





l)rltr of ri3 2/n (s^nlK. Kroin (ho chart It will t>o won 
(hilt ahout (woiity yearn ago the production of Kold 
coBHod to decline and there l)eKan n pheiiomeiml lu- 
crcHwe, It won thin eiiormouH liicreune In the produc- 
tion of Kold that elTectiiully Mettled the ao-called "»llver 
((iieMtloii " 

IiurliiK the momorublo prcaldeutlal camfialpn of 
IKHfl, the iK'oplc of the United StutOH hy their votea 
decided iienlnat the remonetization of Nllver, hellcvlns 
that such n monBure would reault In n cheapening of 
our money and n cniiHequent 1i>mm In Ita purchaalnR 
)K)wei- In IKIKI the world'a comblui>d production of 
sold and allver (estlmatliiK the silver at Its former 
coluliiK value) was $•«).'>, ;i2(»,N0(> But In Util the 
world's production of (told alone exceeded this amouut 
hj over 

The twentieth century Is not very old as yet, but 


duriiiK ItH eleven years of gold production there has 
l>eou produced In the world a greater amount of gold 
hy over $1,000,000,000 than was produced during the 
3f»C yetira from the dlacovery of America to the discov- 
ery of gold In California. During the twentieth cen- 
tury gold la b^ng prodneed over forty times as fast 
aa It waa during the period between 1402 and 1840. 

From the discovery of America to the close of the 
year 1011 the production of gold in the wogld wus 
something over $14,000,000,000. This wus about $10 
l)er capita for all the Inhabitants of the globe. But of 
this vast amount of gold over forty p<»r cent has been 
produced within the last score of years. This flood of 
new gold has come prlndiMtly from Its ores as dis- 
tinguished from placer deiKmIts. Improved modes of 
concentration and amalgamation, and atmvo all the 
cyanide process, making profitable (he reduction of ores 


that formerly could not be tfentadr have farengbli 
the Increase Where tfala MpUty aloniitiag eolwail otge 
gold production wlU terminate 4^ not yet appear, ti] 
commodity prices continue to advanoe. It la very eeg- 
taln that some gold mlnoa will be compelled to abttt 
down, for food, clothlug and other anppllee are neeee- 
sarily consumed In the procesa of producing gold, and 
when gold bos so declined lu purchasing power that 
it will no longer buy the things necessary to Its produe- 
tlon, then at the point or points where this event has 
occurred, Its production will necessarily oeaae. 

Finally, no thinking man can avoid the conclualon 
that this modern Increase In gold production haa bean 
n cause, probably the chief cause, of the modern rise 
of commodity prices, if this Is true, then. Instead of 
blaming the trusts for high prices, we ahonld he blam- 
ing the too active gold miners of the world. 


The Nature and Origin of Life 

Prof. Schaefer’s Inaugural Address of the British Association 


I N ofwning the diBoussion of any topic, a natural pro- 
atxlurn to follow is to st4i.rl liy defining one's fundamen- 
tal f'oncopts and t<*rtnis. Thus tlio first paragraph of 
Prof. Hohaefer’s inaugural address before the British 
AsHwiation at Dundee is devoted to the problem of 
“defining" life. But the eoncluiiion reached may appear 
to Homo unsotiafactory ITof. Hchaefer wisely refrains 
from giving any definition “I have the loss inclination 
to do BO (i, e , to furnish a definition) because recent 
advanrns in knowledge have suggested that the dividing 
hue between aniinato and inanimate matter is less 
sharp timn it has hitherto been regarded." 

In tlie popular mind there is a tendency to associate 
tsigotlier, as if they wore inextricably linked together, 
life and intelligent oonsuiousness Tliis AikIh expression 
in such terms as "animate” and “inanimalio,” which are 
oommonly used practically as synonyms for “living” 
and "lifoioss,” respectively But there is no seientiflo 
warrant for this point of view, and llie problems oonsid- 
erod hy Prof. Beliaefer are essentially problems of matter, 
not problems relating to tho "soul" (auima) 

Having given up as practically hopeless tho attempt 
to define life, we inav next approach tlio seemingly easier 
task of describing life in terms of its most characteristic 
manifestations. But here also we are confronteil with 
diffloultics. The man in tiie street, if he Clunks about 
suoh things at all, will, in answer to our inquiry after 
the most characteristic property of liviug beings, prob- 
ably mention their power of spontaneous movement 
But quite apart from the fact that a largo class of living 
forms — the higher plants — possess this power at most 
m very rudimontary form, recent dovolopmouts of science 
liave ilisclosed purely physical systems — ^liquid crystals 
and similar bodies — which manifest seemingly spon- 
taneous motions resembling with astounding closeness 

those of living forms. - - 

Another property which is commonly oit^d as speci- 
ally choraoteristin of living matter is its power of growth 
by assimilation from the surrounding medium of matter 
similar to its own substaneo. But in this respect also 
(crystals resemble living organism, and tho analogy even 
extends to the formation of new individuals when the 
“parent" lias reached a certain size. 

Turning from tlio physical phenomena of life to the 
chemical UNpc'ct of life processes, a similar oiiservation 
must bo made: tho early workers in the field of organie 
chemistry supposed that the aomiMiunds met with in 
tho living organism were peculiar, could be produced 
only under tho infiuonco of a specific “vital force,” and 
were beyond tlio roach of the creative powers of the 
chemical laboratory. This illusion was shattered in 
18'28 by Wohler's synthesis of urea, followed hy innumer- 
able furttior results all iioiiitmg in the same direction, 
and eulminuliiig in the recent work of Fischer and others 
wlio are building up polypeptides — snhstaiieos of tho 
nature of the alhuminoids and proleids of the living 
organisms. There s(>enis to he no vestige of evidence 
that, in order to exiilaiii tho chemistry of tholu mg body, 
we must invoke the aid of a speoiflo "vital force" — we 
have in faet hers, apparently, another case of a mere 
name without ohjts'iive cuuntorport. 

Having reached this ixnnt of view, the question 
naturally presents itself to our minds, whether living 
matter itself may not some day be produced in the 
chemical laboratory —whether the chemist is destined 
some day to “create” a living thing. Indmatinus are 
wholly favorable, m Prof. Bi-haefer’s opinion, to tho 
ultimate realization of this, if only we are reasonable in 
our expectations. It is not a complicated organism 
which wo must look for (oven tlio lowest fortns of life 
known to us in nature are highly complex structures), ( 
but something oxceedingly elementary, to which indeed 
we may at first hesitate to attribute "life" as ordinarily 
understood. It must be remembered that tho earliest 


forms of life on our earth were probably quite incapable 
of leaving any geological record behind them, as they no 
doubt consisted entirely of soft parts. 

There is much in Prof. Schaefer’s address which we 
would like to dwell on at length, but lack of space forces 
us to pass over with a mere mention those sections of his 
paper which deal with the more generally known phases 
of tho theory of evolution. His remarks on the oell- 
aggregate of the higher organism on cell-life and aggre- 
gate life, however, cadi for more iMburety consideration. 

“Our own life, like that of all the higher animals, is 
an aggregaU bfe; the life of the whole is the life of the 
individual cells. The life of some of these cells nan be 
put an end to, the rest may continue to live. 

"On the other hand, if a few cells, such as those nerve- 
cells under the influence of which respiration is earned 
on, are destroyed or injured, within a minute or two the 
whole living machine comes to a standstill, so that to the 
bystander the patient is dead; even the doctor will pro- 
nounce life to bo extinct.. But this pronounooment is 
correct only in a special sense. What has happened is 
that, owing to tho cessation of respiration, tlic supply of 
oxygon to the tissues is out off. And since tho manifes- 
tations of life cease without this supply, the animal or 
patient appears to be dead If, however, within a short 
iwnod we supply the needed oxygen to tho tissues roquir- 
mg It, all the manifostatious of life reappear. 

"It is only some oolls which lose their vitality at tho 
moment of so-called ‘general death.’ Many cells of 
tho body retain their individual life under suitable cir- 
oumstanoes long after the rest of the body is dead. Bher- 
rington observed tho white oorpiiw-’lw of the blood to be 
active when kept in a suitable nutrient fluid weeks after 
removal from the blood-vessels A French histologist, 
Jolly, has found that the white oonniscles of the frog, If 
kept in a cool place and under suitable conditions, show 
at the end of a year all the ordinary manifestations of 
life Carrel has succeeded in substituting entire organs 
obtained after death from one animal fur those of another 
of tho same spooies, and has thereby opened up a fluid of 
Hurgioal treatment, tho limit of which can not yet be 
discerned. ’’ 

It is thus evident that in tlie higher animals tho 
"aggregate life” is closely dependent on a proper adjust- 
ment and coordination between the “cell life" of the 
separate organs. Such coordination is secured by a 
two-fold mechanism On the one hand by nervous 
control, and on the other by the diffusion through the 
system of so-called hormonee. Nervous control of 
body-functions may lie purely reflex and unconscious, 
or at least, outside the soo|ie of our will, as is the case, 
for instance, with heart action in normal individuals 
Or it may bo mure or loss directly governed by our will 
and emotions. 

The influence of hormones upon bodily functions 
is of a somewhat different character. Hormones are 
internal secretions produced in vanous glands and 
poured through various channels into tho general cir- 
culation. Their action is presumably of the nature 
of a chemical stimulus. Nervous impulses are aiqiar- 
ontly earned by propagation along nerve strands some- 
what as electricity travels along a wire (though the 
velocity of a nerve impulse is very much smaller). 
Hormones, on tho other hand, depend for their action 
on actual convection from their place of manufacture, 
the internal gland, to the points at which they produce 
their effect. Among the glands which secrete hormones 
are various structures whoso signifioanoo remained a 
mystery until the function of their substances was 
understood. Such glands are the suprarenal capsules,' 
secrotiug adrenalin (the only honuone which has so , 
far been reproduced by synthesis in the laboratory), 
tho pituitaiy body, abnormal development of which 
is accompanied by abnormal bodily growth (gigantism), 


and several others which we can not stop to mention. 

Allied in character to the action of hormones is that 
of antitoxines, protective substances produced by the 
body in reaction to an invasion by disease germs. 

At suoh times the battle for our life is fought with 
chemical weaiions. The bacteria produce toxins, sub- 
stances which poison us, while our body produces 
antitoxins, unconsciously putting out poison fur this 
miorosoopio vermin, much as oonsciously we put out 
poison for larger represeutativos of the parasite tribe. 

The discussion of life and disease naturally leads us 
at last to the consideration of death. This takes place 
either through accident, disease, or old age. Tlie first 
two causes are more or less preventable, perhaps, when 
science has advanced suffloiently far, wholly so. The 
last is probably a cause inherent in the nature of life, 
and unavoidable. But, as Prof. Bchaofer points out, a 
natural death by old age, not hastened nor agonized 
by disease, should be a quiet, painless phenomenon, 
unattended by violent change. And if wo were all 
oortaio of a quiet passing; were we sure that there would 
bo "no moaning at the bar when we go out to sea," 
we could anticipate the coming of death after a ripe 
old age without apprehension. 

A Natural African Silk 

I T Is proposed to make a commercial umc of a native 
silk coming from the African region which does not 
npiienr to have been utilized heretofore This is a silk 
found In the Belgliin Congo region, and It Is furnished 
by worms of tlie aniipho, which variety Is widespread 
iu the Uganda, the Gorman east Africa, Oumeroou and 
Congo ns well as other regions. The African silk 
corporation Ims already begun to install plants of the 
kind in the Uganda and elitewhere, and tw’o other firms 
are soon to begin work lu Belgian Congo. The worms 
are very voracious and are covered with hairs which 
have a stinging effect on the skin. They hardly ever 
change their place except during the night In order to 
seek fiKid or search for good places for building their 
nests. They fewl on plants such us Ahieea faetigiata, 
also Oridriia mioarantha and others. On the under 
side of this latter leaf, tho anaplie lays 201) or 800 e^ iira 
placed In piles and covered with a protecting down. 
About two months after hutching, the worms proceed 
to make a combined effort In order to build a kind of 
nest upon the plants which furnish their food. The 
nest Is of a silky apjicarance and has a color varying 
from coffee color to a rusty red. Of an irregular shape, 
the nests have a size ranging from that of an egg up 
lu a child’s head, and they contain from 10 to 100 
cocoons tightly pressed together. 'When the butterfly 
Is hatched, It secretes a liquid which attacks the cocoon 
and the envelopes of the nest, so that It can find Its 
way to the outside. It appears that this does not 
Injure the silk.tyf the cocoons, so that It Is not retiulred 
to smother the Insect within the chrysalis to avoid 
hatching the butterfly. The nests must be handled 
under water In order to prevent the nettle-llke action 
of the hairs upon the skin, such hairs and also frag- 
ments of skin being scattered through the nest. The 
silk of the envelopes and that of the cocoons are 
treated separately, the operation being a washing with 
carbonate of potash solution until no more color Is dis- 
charged. then the silk Is dried lu the air and packages 
of It are sent to the factories. The yield In the present 
case is estimated at 1 pound of sUk thread oumlng 
from 0 pounds of raw silk. It does not seem dUBcult 
to carry on silk raising in this case, as the matter of 
aocUinntlng the silk worm, which Is such an Importent 
one with the usual kind, does not need to be dealt With 
here, either for the Ipseot nor for the food plants. No 
diseases attaek the Insects, as tar as can be aodsed. 
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Hm MiaiiMippi River 

To the Editor of the SoiKKnrio American; 

Notiflc your editorial of May iiSth, page 475, we would 
like to preeent the following eolutioii of the Miiimsaippi 
problem. 

Oonatruot a ship canal as follows; 

liOavn the east bank of the Mississippi River at some 
point between Memphis and Cairo. 

Rnrallel the river southward until the highlands east of 
Memphis are passed. 

Then follow the general direction of the oontour hues 
toward the southeast. 

Continue through the level plains of Mississippi and 
southern Alabama into Georgia, dropping gradually 
through the oontour lines toward Gulf of Mexioo. 

When a point north of the Florida poniiuiula is reached, 
turn slightly to the southward and cross all the peninsular 
oontour lines near their centers or highest points. 

Dredge the Alabama River and other streams of im- 
portance crossed by this proposed route of ship canal. 

Flaoe locks and spillways, at the points where import- 
ant streams oross the ship canal, so as to regulate waiei 
levels and facilitate commerce. 

AnVANTAOSB TO RE OAINEO. 

1. Relief to the congested lower Mississippi River at 
flood time. 

2. Regulation of the Mississippi River fld^ir at all high- 
water periods. 

3. The creation of an inland system of waterways 
which will become equal in importance to the Mississippi 
River. 

4. A limited supply of water for irrigation whore 
needed along the upper portion of the canal. 

fi. An unlimited supply of flood water for irrigation 
throughout the entire Morida peninsula in the season of 
greatest need. 

0. Silt and clay sediments to balance the sandy soil of 
Florida in the fields and on the country roads. 

7. FertUiaer whore it is most needed. 

J. L. OoULD 

Fort Myers, Fla. Ueokoe M. Lcmmis 


America and the Gordon Bennett Cup 

To tho Editor of the Scientifu) Amebu an ; 

The question asked In your edKoriul of Septeiulior 
14th, ns to the reasons for the exceedingly pour show- 
ing made by America in the tlurdon Bennett Cup race 
suggests several coUutoml questions. 

1. Is not tho greatest difference between Aiuerlouii 
machines and French ones almost entirely a difference 
In tho dogrt'e of iierfectloii of details of the muchlne? 

2. Is not this difference almost entirely due to the 
characteristic of the French engineers and machinery 
manufuctnrers of taking lufluitc iinliis, eien with the 
most minute details? 

8. Is this due to a difference In teniperameiit, or 
to the difference lit the keenness of <■onI|H>titlou to 
which engineers and miinufactiirers are In general suh- 
Ject In the two countries, or to the difference in thor- 
uughU(>Hs of the suporlntendeuts actually In charge of 
tho workshops, or to the fact that the lower cost of 
skilled lalMir in France tuake.N It possible to give to 
the actual work of coustnictlon an amount of time 
that would be iirohihltory lu this country? 

4. Hus not our record in aviation thus far been 
closely iuimllel to our record lit the development of the 
automobile, whore we did much more notable work In 
the field of luvontlon than lu the workshop? We are 
distancing tho world hi the third stage of automobile 
development— that of sutiplying the world’s demand 
for efficient low-priced macblnes, and no doubt wc shall 
i-eiiout this pcrfTil'muiice when this stage of develop- 
ment la reached lu aviation. 

fi.. Is not the progress which oiir inventors and 
builders have made In hydro-aoroplaues fully as Im- 
portant as the more spectacular achievomeut of siwed'f 

d. Is not the great need of aviation In America at 
lliis time, if we are to prove worthy competitors of 
the French in speed events, that we by some means 
attract to it many more engineers who art* also skilled 
aliop men and who have not only a high degree of 
ability, but alao the cbarActerlstic of takhig Inflnlta 
pains With even the minutest details? 

7. Can the money which this requires be secured 
In any other way than that through which the French 
builders secured It; namely, through the awakening of 
t^e national government to the Importanco of aviation 
fn ‘feonnectlon with national defStige, to the point where 
the govemment provided the funda for the purchase 
at liberal prhiea of the product of the builders, and 
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the liberal patronage of that jiart of the public who 
were both ready and able to co-optn-ate fluanclally? 

As the pressnre of other matters prevents me from 
being actively engaged lu aviation work at tho prosonl 
time, I have written the almvo from the point of vlow 
of "one on the fence” lu the hope that It may, as Is 
sometimes the case, suggest sumo jsilnt of value to 
the real workers who aro usually fisi busily engaged on 
problems of immediate Impurtauee to make genenil 
surveys of the Held. 

Now York City. (;iiaiu,kh .M Manley 

Laces and Flour from Bananas 

To the Editor of tho Scientific Auerk-an 

I am an old subBcriber of tho Scientific Amehican, 
which I consider as the queen of all tho reviews of tbis 
kind. 

In the issue of February 17tli, 1012, page 1.51, under 
the heading “Banana Cloths,” is said “It has 1 joi.ii loft 
to the Chinoso to toaoh us how the tons of banana liber 
thrown on tho rubbish heap every year f»,n lsi converted 
into banana cloth and sold at* a most remunerative 
price." 1 take the liberty of giving to you the knowledge! 
that long before tho Chinese the Brazilians had utilized 
the fiber of banana trees for cloth and ladies’ garments. 
I inclose a sample of laoo that is sold hero for one mil- 
rois a meter, which corresponds to about 12 cents a foot m 
American gold. 

Also in your issue of July l.llh, 1912, page 2.5, banana 
flour is advertised as a novelty in the FVencli industry 
I send to you one small can of this product, made here by 



Lace made from fibers of banana. 


us, which tike the banana <•10(11, lias been on our markets 
in Brazil over twenty v«»rb. 

Though you will not be res|Miiisible for stati-nieiita 
made in the wirespondenoe columns of your journal, I 
think 1 must call your attention to tlu' facts almvo men- 
tioned in favor of our national industry here. 

I’ara, Brazil. Fhancisco Bolonua, C.E. 

The Steel Rail Problem 

To the Editor of the Hvientifu' Amehican: 

I have road your tHlItorlal lu thi* Ihsik* of August 
24th with a great deal of iiiteresi, ami some suriirls*' 
I have been a reader <if the Si'ieniifk' Amekic.an for 
a great many years, and have always found Its edi- 
torials fair lu every way. but In this caw 1 think yon 
are not treating the stei'l luiiln'rs fairly when you place 
all the blame for defective and unsafe rails upon them, 
when the fact is that tin- rallriHKls themselves are the 
ones to blame becauw* they Insist in their aiSN-lfiOi'- 
tlous wiKin such hard steel, steel which will pljH*, ami 
which the moat car<>fiil e\;iiulniitl<in will not d<<tect 
A discard or cutting off of .50 is*r cent of tli<* Ingot oi 
blisiin would not tie sure to dtwover all of the piping. 
It Is iiii|>ONslbIe to delwt the last tracing of piping 
by cutting the bliHini when It Is hot It could only 
lie done by nicking and breaking cold Tbls, of course. 
Is lm|Ki.sslblc ill the regular manufacture of riitls. 

I am not a mil maker or ci)niu<cted with any works 
making riills, but for over forty years I have be<‘ii 
coimeclod In different eapacllles wllh (lie niiiiiufactnre 
of oiieii heiirtli and Bessemer b(<s-I In this eonntry, 
and, therefore, feel that I ought to know s<mi<*thliig 
about It 

Ever since the niiinufacturo of molted steel was 
begun by Ilantsinaii In Sheffield, more than one linii- 
d''ed years ago, one of the greatest expenses of the 
Iiroceaa of making higli carbon steel has Ihs<ii cuiiwmI 
by tho iilptiig and the waste occasioned by the sUsd 
makers lielug obliged to top tho ingots, (hat Is bretik 
them cold nutil every trace of Ibo pljic is removed. In 
many cases over one half of the ingot Is removed be- 
fore tills has all dlsapiionred. This seems to be as 
much of a problem with the tool steel maker to-day as 
It was forty years ago. nud thU trouble is had with 
ingots of very small aectlon : most of them 4 to f) Inches 
wjimre. The piping increases with the size of the Ingot, 
which in moat rail mills to-day are from IK Inches to 
22 inches aquare. 

Yon say the steel makers are to maniifaeture tho 
kind of ateel that knits their iwrtleiilar whim. It Is 
muuy yearn idnee they liave been allowed to do tbls. 
Detailed wpeclficatlotia aa to every detail of the uiaiiu- 
fneture are made, and the Inspectors watch day and 
night to see that the spoclflcotlona are cnrrlwl out to 
(be letter, In many cases almost taking the manufac- 
tnre out of the ateel makers' huuda 


Y'ou say In your article that It Is well understood by 
engineers that it Is possible to product' a rail that will 
stand up under \ery high speed triillle, and that the 
failure lo produce them Is I'litlrely due to the rail 
makers fbomselves 

1 would like lo SIS' pioof itiat tills Is w<>ll under- 
stood by engliieeis Von will, I thlllU, fllid that llie 
general oidnlon of engineers Is that the rails aro made 
strictly lo the railroad's own specltleulloiis, and lliiit, 
thereflire, llic fault lies wllli them 

Now the question Is. wlial Is (tie remedy for all (bis 
trouble? The aliswi'r Is very simple, make slw*! tliat 
Is low lu earbciii and iihosplionis tliu( will pliie very 
little If at all Tills can he done, linl If (Ids Is pro- 
posed (tie railroad men inimedlalely say that they will 
have a rail (hat will not wear well, lhe\ will wear out 
In a \er\ short time, so tliey insist on hiiMiig a liard 
and eonsiMinenttv lultlle rail, and lake the risk of 
liroken rails, c'ostl.v wtk'Us and the killing of pas- 
sengi'i's 

Much Is being learned latch ahoiil alloyed steels, 
and we now know that there are other hardeners that 
cau ls> used liesides carhon that do not c'lmse piping, 
hut these will increas*' the cost of the steel somewhat, 
which the nillrond I'onipanies would prolialily object 
to Klrst I'ost seems lo Is' all that the average luir- 
cliaslng agent thinks of 

.K<i II bolls down lo this — the railroad I'ompany lu 
order to save money In lenewals Insist that the steel 
maker give them rails that they (the steel makers) 
know are hrtltU' and unsafe to use, saving In effect 
"Thai's none of your Imsluess; wc will take the risk," 
and th(*y do, and tlu'y and the tray cling piihlle iwiy 
the hills 

■You do not st'cm to think that thu piesent schediil(*H 
of the fastest railroad Indus are too fast for safety 
In this you do not agns* with many of tin' best railroad 
men lu this conniry 1 feel sure they hiivi* nion* than 
reached the safe llmll, and many a Tuilroail iniiii yylll 
bri'iithe eitsler and thank (tod yvlieii sik'Ii trains us 
the is-hour tilers ts'twe<*ii New York and (Ihicago are 
cut doyvii In spi'eil, us they ought lo U> at otu'e. I 
sjH'Hk with a great deal of fis'llng on this siilijei't tie- 
cniise the craze for high siHS'd .a railroading has cost 
me the llyes of a deurly U'loved hrother and two 
othi'rs of llie b'ading men of a large nianura<'turiiig 
concern wllh yvhli'li 1 am ('oniiectt'd 

I'levelaiid, 1) S T Wn.i.MAa, 

Gyroscopic Action of Revolving Aeroplane 
Motors 

To the Editor of the St iuvriFic .tMPKicAN 

U'ss than two hours hefon' the iioeldeiit that kllUsl 
I’aul Peck 1 had a talk with him on (In' subject of the 
danger In gyroscopic force He udmitli'd that at tlinisi 
this force had caused him cuiisldi'rahle troilhly', hut 
said that he did not believe It to la* XMirtlculurly danger- 
ous I explained to him sc'veral ('oiidltioiis that yvoiild 
excite gyroscoiilc force In his motor to a point when' it 
would l.is'oiiu' .highly dangt'rous. and told him that 
should he ever meet one of these conditions he yvould 
Is at once convinced that I hud not over-estimated 
the peril, hut that he would then U' In Ihi' siiiiie lix as 
the othei fellows that haye gone hefoi'i' not uttlv to 
IvK about it' Till' m'ws|iaiiei' accounts of the accident 
say “No OIK' lint Paul I’ls'k I'ould tell e.vuctl.v yvhat 
caused the aecldeni ’’ 

I had Just examined Peck’s neyv machine and told 
him that he would lunt' lo hi' evtri'melv eaiilloiis in 
the use of his coiiliols as it, hi mv opluloii, would Ik> 
highly suseejitlhle lo tin* eleyator and yvould ns'k 
lightly about Its lateral axis You yvlll notice by the 
iieyv.siia|K'r aecoiinls that after Ids (hst (light in- sjMiki' 
purtieiilarly about this very fi'ature, nud It yvas no 
doubt OIK' of these snOdi'ii dips that exclli'd gyroseojile 
force uud caused the sidral movement lu his inuclihie 
I found thus* eye witnesses, not one of yyhom yvus an 
aviator, who distinctly saw Peck turn his controls 
cuiitmry to bis iiiilli of filglit, hut In all th<> aei'onnts 
of the neeldent, given out by the aviators, not one of 
tiu'm mentioned the fact that the niachine spiraled 
with Us ruddrr tiinotl to lliv oiiluitlr of th< and 

pitahrd downwanl with lti ih rator niiirrl to /hr limit ' 
Nor did any one think It worth yvhlK' to meiillon (hat 
during all this time the motor was siiinnhig at top 
Sliced; .vet these tlirei' ft'utiires of the aeeldeiit, I'oiii- 
pletely Ignored In all pnhilslu'd iicconnts. show tin' r<'al 
cause nud jiroye the hiutiil .strength of this foiee when 
once It is w't III motion 

Peck said that yvhlle ho did not Ix'lh'yi' tlu'n' eoiild 
lie any great danger from gyroscopic forei', he was 
iqieu to couvlctloii and asked ini' lo bring out to him 
on tho folloyvliig afternoon a copy of niv new article 
oil tho Hlihji*cl. I was tlit're yyltli tlu' eoliy at the ap- 
pointed hour, lillt too late to sayi' the p<H>r felloyv 

Ilow much longer are ihev g(jlng 'o light agnlust the 
truth? Iloyv many more ll\cs must be sucrltlcud befura 
they will understand? 

Chicago, III. Tno\i\s Pkvhton Bhuuke. 





Profcesor Dr. Paul Walden 

By Dr. George F. Kunz 

L K hoi est mort, vive le lioil Now that tho Eighth 
JntorimUonal ('oiigrouH of Applied Chemistry has 
oome to a close our thoughts naturally turn in antioi- 
IMition to tho next, tho Ninth (’ongross and its recently 
apiK)int-ed president; for, upon the retiring of Dr. 
Nichols from this ofliw, it became inoumlient upon the 
Congress to elect a now president in his place. 

Tlie mail uimn whom this ohoioe has fallen is Prof. 
Dr Paul Walden, a Hussiaii by birth, and director of 
1‘olv teehnteuiu at Riga Tho present seems a fit oooa- 
sioii briefly to review the life of the oheuiist who wdll 
preside over Hie Ninth International (Tongnisa which 
is to assemble in llUri at St. Petersburg, Russia. 

I^aiil Walden was born near Riga on July 27th, 1803. 
He reeiuved his early sohuoling at the Realschule in 
Riga and thereujHin entered the Polyteohnioum, where 
he studied among others under Ostwald, who numbws 
him among his most brilliant pupils. In 1885 he was 
ajiisiinted assistant in the Department of Physios and 
was transferred in ISHH to the Deiartmont of Chemistry. 
He reel«^ed his appointment as I’rofossor of Analytical 
and iniysiial Chemistry in 1894 and was raised to a 
full profesHorship m 1890, being at tho same tinui ap- 
IMiiuted direelor of the PolyUiehnieum. This is the 
office wliKih he liolds at the jiresent tune. 

Walden has bi'en a most prolific worker in the 
held of chemistry and physical chemistry. A list of 
Ills puhliealions would fill several oolumns of these 
pages. Among the subjeets to which he has given his 
I'ery sisieial atteiiimn may be mentioned (lartieularly 
slereoohemistry and the closely allied sulijoct of optioal 
iwtivity Those of our readers who perusiKl tho bio- 
graphy of tile great van 't Hoff in our imges some montha 
ugo. will remember that stereochemistry, which may be 
Miiii to owe Its liirtli to van 't Hoff, is that department 
of the scienee which deals with the representation of 
chemical HUlisUinoes by means of three-dimensional 
formula or, to use the words of the title of one of van ’t 
Hoff’s own pubhoations, with tho arrangement of the 
atoms ui space Van ’t Hoff, too, it was who pointed 
out that optioal activity is closely related to the stereo- 



vity IS closely related to the stereo- gross is to determine on some general rule which shall 
of the compounds which display Im followed universally, thus doing away with a 


m OMiMr • 

MM btWMwtm at Uie Bagiw, tha vnpet wiM% 
at InteiMlicnul dMcM bast anMfamaot at m 
pepen to be read, and vm& tM poteta. 

It is due in no onaU meaaim to the sM^ IWM 
aUp of the retired preodent, Dr. WtiUm 
that the noent Oonjpwse proved suoh a oomptote ano> 
oesa and oloaedinth absolute harnony; and we have 
every eauea to be optimlstio in oitf espeOtatioas' w^th 
Kgari to the equally sttooessful eourse of the inpending 
Nioto Congress. 

The honorazy president of the Nintii OongrtM will be 
Prof. Dr. Demetoi Kamovaloff, the nastro of Russka 
nhemiirts end Frofeosor Emeritus of the University of 8t 
Petersburg. Russia. 

A 10,00(h>t<ni MotolvdriTM fiOiiii 


1 ooean-going. motozHlrivBn ship, at New York marks 
another impwiant step In the development of trana- 
atiimtio travel, aa advawoament of greater signifleattoe 
than any that baa bedt made sinoe a steamship first 
oraised tiw Western Ooean. Had the "Ohristiaa X*' 
bean a smaller ship of dower speed, and drivm by 
motors of moderate power, the successful passage just 
aooomplished would not so full of meaning. As 
nmtten stand, no one oan deny that the era of the 
motor-driven ooean liner faae now been fairly well 
humdied, and the question of applying the oil engine 
to the propulsion of the fastest and largest of trans- 
atlantio liim ii benoeforth merely one of meobanioal 
devdopmsmt; the 2&-knot, 50,000-ton ship is dearly 
within tight. 

The '‘Ohiiatian X," which was built by Burmeistor & 
Wain, Ltd., of Copenhagen, and is owned by tho Ham- 
burg-Amerioan Company, is a freight and paesonger 
veesel, whose length is 370 feet, beam S3 feet, and maxi- 
mum draft 24 feet, at which her displacement is lO^iOO 
tons, and her dead weight carrying capacity 5,500 tons. 
She is driven by twin Dieeel engines of a combined maxi- 
mum indioated horse-power of 2,600. 

Bach engine contains eight cylinders, 20^^ inohM in 
diameter, and 28^ inohee stroke. In each cylinder 


this ))r(i(icrtv «f luruiug the plane of polarization of great deal of unnecessary oonfution. The Eighth head ar; four valves, respectively for the air admission, 


this Muliject has Hiiice l>een collected by many methods of examination of ores, metals and fuels; the 
in the field, among which must be mentioned Ninth will have to decide on the aooeptanco of the pro- 


ligh(. traversing them. A great mass of i 
data oil this sulijeet has since l><>en oolleet 
workers in the field, among which must b 
sucli lueti as Waldeu, ]a.nduldt, Frankland, 
and others 

Apart from his more strictly scientific 
research work, Waldeu has also contributed 
a nuinlsir of very excellent biographical 
Bketches of grout ehenusls. Of these per- 
haps the most valuable of all is his life 
of Osl.wuld, of wliioh Ostwald himself is 
reported to have said that he owed fifty 
per eeiit of luh reputation to this bio- 
graphy. 

The high attainments of Prof. Walden 
and the nmiarkahle work {lerformed by 
him luive hwm offii-ially recognized by the 
bestowal iiikui hiiti of many orders and 
other honors. Prof Walden speaks fluently 
the Russian, Livonian, Framih and Ger- 
man langiiages and has considerable famih- 
arity with Enghsli and Italian also. Ho 
IS a fluent ami ready siieaker and his 
ilehvor.v IS digmflod and impressive. Ho 
siKiaks directly to tJio point, with oare- 
fiillv eiioseii words by which he knows to 
altraci and mamtam the close attention 
of his uiidiciice His expression is invari- 
alil,v clear and livaves no doubt as to his 
uu'iiiimg A- IS commonly the cose, clear 
Ihinkiiig 111 him finds corresponding ex- 
Iircssioii in his words, which accordingly 
<‘am eomictioii to tho minds of his 
hearers. 

Prol W.ildcii IS III many respects pecul- 
larlv udiiplcd It, fiinetuin as presiding 
ollii-ei loi ilic \iiilh ('oiigresH of Applied 
(’hemiHtrv When we eoiusuler the eom- 
plex compoMi ion nf tli(^ body which will 
us.s«miiln, made up as it i.s of Os niaiiv. 


at the next (’ongress. Man> imiHirtaiit 
suiqcivts will have to be eonsidered, among 
them whothor the annual reports of the 
liilcmational Commission of atomic 
weights shall be used solely for scientific 
purposes, or shall be made the basis 
of lechuical determinations. The Con- 


of experimental ('ongress recommended 


adoption of standard fuel admission, the exhaust, and for starting by oom- 



The first motor-driven freight and paroenger ship to arrive at New York. 


The twin motors the '*Cat(lotl«a X." each of 1,250 hoiaa«powi 


pressed air. The oharge is ignited, on the well-known 
Diesel system, by the heat of oompression. the air 
being oomprensei to 476 pounds and oor- 

responding temperature of 660 de". Cent. 

In starting the engines, oompressed air is 
drawn for the purpose from two reservoirs 
at a pressure of 300 jmunds to the square 
inch. The oompressed air is utilised for 
the first three or four strokes, when tho 
air supply is out out and the oil supply 
cut in. 

There are two auxiliary engines, one on 
the outboard side of eaoh main engine. 
Each is a foutwsylindor, Diesel motor of 
260 horse-power and each is connooted to 
a dynamo for furnishing electric light and 
power, and to a four-stage air oompressor, 
which is used for -supplying air at 300 
pounds to the two reservoirs used in start- 
ing the main engines. The air fur atorois- 
r York. ^ further oompressed to 000 

pounds to the square inch. 

> Hsvsns, The main engines are controlled from 
of oil per starting platform by means of a lever 

and a wheel, the first regulating tho oil 
supply, the second the reversing. The 
reversing gear and the general mechanism 
tor operation of the valves are among the 
most su ccessf ul features of the design. 
We are informed by the chief engineer 
that, during the tests, with the engines 
running full speed ahead, the port engine 
was changed to full speed astern in 10 
seconds’ time, a remarkable result in an 
engine of 1,260 hone-power. 

That the first Atlantic crossing by a 
'...'tootartiriVen ship of large size has been 
iwhieved with petfoot success is shown by 
the following facts; The “Christiafi X,” 
with a full load aboard, left Hamburg 
?ujy 23rd, and reached Havana August 
9(h, having ooveted 4,627 miles, without 
a stoib at an average speed of U.I knots. 
The ohief eiigineer informs us that tho 
weatfaar was dMidedly bad from the 28th 
of July to the &th of August, with winds 
of from 7 to 8 strength, and a tea whioh 
eaused (ho ahip to pitoh and roB heavily 
and take mnefa water on deok. The pro- 
ptilen were ftoquentiy out of the watar: 
but the Aapinall regulator, whhdi a»ts 
ar. tiireotly on the oU lead, gave emefiant 

to aevdag totoltg, as nay be judged frotti the lae* 
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The Discovery of a New People 

Stefansson’s Blond Eskimo of Victoria Land 


A s late as MOO Victoria Land, a large Inland that to Edmonton, the eaplorerM went down the Mackenzie, time In twenty >ear« ships found 

jots <mt Into tho Arctic Ocean, north of Canada, and eventually reached HerNchel lelund at Its mouth trate tlie Muiumer Ice to the oust 

waa to be uninhabited. Of the mainland to There they expected to pick up Mupplies For the tlrst was itniMsslhle to proceed iit or 

die south DOthluff 

more was known. | 

The coast be- i 
tween Victoria 
Land and the 
mainland had 
been skirted by | 
water no less 
than four times — j 
in the twenties of 
the last century 
by Dr. Richard- 
son ; In the for- 
ties; In the fifties 
by Oapt Collin- 


It Impossible to [lene- 
of Tolnt Barrow It 
ce to t’lctorla r.and 
.Ktefansson had to 


on. 


by 


Amundsen in 
1905 during bis 
Northwest r a s- 
sage expedition. 

Because the mem- 
bers of these four 
exploration tripe 
saw tittle of the 
laud, and because 
they met no Eski- 
mo on the ice, ^ red-bearded blue-eyed Eaklmo. Eakimo helping Mr. Stefansson break camp and pack the sleds for the journey, 

aeograuhers and R)* BtefsnMon dUrovered ■ tribe nf Uiiung the «ne thousand lOnktiuo of Victoria l.aiid arc aume who. have blue cyca and liUinit li 
, " , V, . . - forty HoropMU-IlkH Baklmo north Th» type la ao roarkmlly Buropcan that it will he a ninttcr ut coualdcralilc InccrcKt and Imp 

othlioloelsts had of Cane Ucaler. ■»>.« f.r>li>tcr,>.lnc u,l>.,rh«c ..r ii I. rh.. ronit i.f >■> > - .. . • 


geographers and 
othiiologists had 
all hut aoceiited 
dm belief that 
the entire coun- 
try east of Capo 
Parry to Corona- 
tiuu (lulf was un- 
inhabited. Til e 
western or Bail- 
lie Island Eskimo 
liad never peue- 
t r a t e d farther 
east than Cape 
Lyon, and know 
notiitug definite 
about any tribes 
beyond Cape 
f.iyon. Indeed, 
they regarded the 
entire country to 
the oost as unln- 
huhltable for lack 
of food. 

Stefanooon Seiaes 
a Brilliant Op- 
portunity. 
Here was a 
terra itieoanUa 
that seemed 
worth a careful 
sdentlflc survey. 
Even though 1 1 
were unlnhablt- 
ed,,lts geology, its 
fauna and flora 
were well worth 
study. M r. V. 
Stefansson of the 
American Mu- 
seum of Natural 
History decided 
t o explore the 
country. W 1 bj) 
the financial al^ 
o f the Museum 
and of the Oeo- 
logical Survey of 
the Canadian gov- 
ernment, he or- 
ganised an expe- 
dition. Associ- 
ated with him 
was Dr. B. M. 
Anderson, a biolo- 
flst at note. In 
MOH the Btefans- 
eon-Andenoa ex- 
psdltton left New 
Breeced- 
Imt to wm- 
nipeg, amt Mwoe 


t of « 



Itinerary of the Stefanaeon-Anderaon Arctic expedition. 

late April. 1»10, Mr. HtefaDMon anC Br, AnUcrHOii loft Capo Lyon, the most c 
vialted by tbn Markooiio KIver Haklmo. Tho realoo to thn caat of Cape I. 
baon luppoacd to be uninhabited, for the coast had hoeo skirted b.v wotcr 
four times In loss tlian a century and no Inhabitants reportiMl «>n iKilpItl 
Htnitt Mr Rtefausson discovered a tribe of Ksklino unknown to antbioiHiloKl 
Mr. atefansson crossed over to VIctorls Land, where be dlseovi-red KHkiim 
p«an-llke characterlstles. 


f house with s tent-Hke roof of furs. 


joi 


Pol 


Burrow, In order 
to obtain matches, 


iH'tween llerachol 
Inlmid and Point 
Burrow Is li n ii- 
dreds of miles) 
the diversion was 
not iiiiprolltHhle. 
The recUni about 
the month of the 
Cohllle ItBer Is 


the 


lotclst 


.111 tka Mtat of Dolphin and Union Strait wni Inhabited tiy Kaklmo li 


and lil()lo(!lsl Ac- 
cor (ling 1.1, Dr 
.Vndersoii and Mi 
Hlefiiiisson Im- 
proved 1 h e o i>- 
portnnity to make 
II study of the 
country 

The expedtiloii 
licgaii the work 
that It set out to 
II e c o m p 1 Ish In 
BIJO. On April 
2Ttli of that year, 
M r StefansHuii 
with thrw Eskl- 
m o companions 
started east 
from t'liiK* Ljoii 
— the most east- 
c 1 1 y II o 1 1) t at 
which Eskimo 
houses were soon 
by l>r Ulchnrd- 
son on his Frank 
llii N(>urch ex IK' 
dltlon, and the 
most easterly 
point known t o 
have been visited 
hy .tlnsknn Eskl- 
in o That the 
region Into which 


ways uninhabited 
w u s proved b y 
the ruins of vil- 
lages, abandoned 
by Eskimo not 
more than lialf u 
century ago, and 
Unit the tribes 
who had once 
lived In I be vil- 
lages engaged in 
whaling w as in 


The Discovery of 
a New People. 

\ s Stefansson 


freshly cut wood 
was found ; a t 
{Conriudea on 





satenRCAiW^ 


1 


Farm Electric Lighting by Wind Power 

A Complete Lighting Plant installed for f290 

By Putnam A. Bates, E.E. 


back again. Tb» floar tor homo bm to iita4e Xraoi la a >V»r aorea of potatoM promrly ptoated and 


ificrc »<l<Kfrl('lf.v plrtjN Hio Imixirtant rOle. 
riiiiico, Iiow*'vt?i, 1 h not nlwajN measured 
(pf the liiHtullutioii, and as an lUiistratlou 
le wind iiow’cr elwtrlc ipluiit «»i Mr. J. F. 
Ill at reyiiette, Wlsoeaslu. This Ingenious, 
iildus e«|utimieiit. this {armer installed hlni- 
I u]) the mill and erec(<*d the dynamo, stor- 
und shiiftlng. In fuel, he did all the wiring 
his entire group of hiilldlngs at a cost that 


the imst selected grain, and ebolcest ears of corn aie pat into 
pMitug 111- meal for the “Jotuuv cakes.” 

It rOle. Many a fanner wonld do well to follow tble man’s 


I wind power la Indeed worth the lu- 


cared for will yield a crop of 1,000 bnahelt, and fbe 
coat of plowing, planting, cnttlTatlns and harvesting 
will net reach $00 per acre. Assuming the crop to sold 
at no more than fifty cents pec bushel, we can place 


vestment, as It aids In decreasing the cost of home to the profit of this little patch the snm of 9300, and If 
living. This, however, to not what prompted Its In- the four acres is selected on a portion of the fkm 
stullatlon. Mr. Forest wanted electric light, and be which generally Is little used this Is clear gain; conae- 
weiit the right way to get It These other adTantages fluently, the fanner can at least make Improvements on 


were merely “thrown in." 

Many people say that a fanner cannot afford luxuries 
or comforts— that they cost too much for him. But let 


witches, battery us test this statement and see If there to any truth forms the I 


that amount 

The dynamo (Fig. 2) of Mr. Forest’s electric plant to 
placed on the second floor of the barn biUldlng, which 


iqIIch from MiidiHoii, WlscoiiHln, (Ids farm 
Is III) different from luauj in tlial district. 
'I'lie proitorty com] irises a tract of some 
Iiiiiidred or more acres, and (lie "routine” 
Is about the Hniue ns elsewhere on tlioj- 
sunds of fai ms 

Mr. Forest, lioweu'r, Is ninisual— he him 
the gift of Imiiglimtion which enables one 
to see tldags completed before they are 
begun lie was watching one day an old 
windmill puniping water on his plac', 
and without understanding much about 
el(‘Ctrk'it,\ be made up Ids mind that if 
revoking the "nrinature” of u dynamo 
•made” electricity, this m.vstei'lous force 
could be produced on the fniui by wind 
power Just ns it is In fiietorli*s and city 
estubllshments where sleum or gas ett- 
gliKUi arc ntlll*e<l, to furnish the initial 

Ho this farmer set about his task with 
u will, and the uccumpuny log pliotogrnphs 
sliow that he accomplished wUnt he set 
out to do 

Wliile there are other wind power el«c- 
trie ])lantH, and Mi. Forest catinot claim 
the distinction of iiuvliig the first such 
installation, his has lieen marked witli 
siiivesM And this oMimple may well he 
followed by ninny other farmers who cn,i 
npiiriflntp the aduintuge of legitimate Im- 
liroieinent A hrlef descrl|>tion will, 
therefore, Ik* of interest to those who mu.'' 
lie coideinphitliig u venture in this dlr‘*c- 
tloii 

The power windmill shown (Fig. 1 ) is 
twelve feet in diameter It is gearod so 
that the vertical shaft makes five revolu- 
tions to one of tile windmill This shn fl- 
ing extends down the center of the towel' 
and has attached to it imlleys, lievel gear., 
and a set of grinder rings Tills mill Is 
not used for puiiiiilng, us it is "rigged" 
only tor ordlimry mechanical power put* 


tooil when J state ilutl liesldes riin- 
he eleelrle dynamo for which it 
t'lmiiilly installed, it takes its turn 
rating u drlllpress, grindstone, corn- 
, l)is*lihe saw, washing maeliine, 
■leiiiloi, and ii feed grinder 
I’l'cd grinder is of the eomblno'l 
111 type, and ns llie speed illes down 



Fig. 1. -- This windmill drivea a dynamo which fumlahM a current for 
twanty*four tnngaten lamps. 


Fig. 2.— The dynamo capacity to 0.21 Idlowatt. It to placed on the aecond floor 
of the mill, and driven by a guarteivtamad belt fh>m a pnilay on the ver* 
tical shaft of the wind powv. 


will grind gnihuin floiii, eornnienl, and 
liuckwhcat flour. Connecllon is also made' 
with n wheat scouring machine and u 
small "bolter.” Thus, on this farm the 
miller's profits are saved. There is no 
teaming to the grist mltl and hauling feed 



Fig. 8.— Storage battary to in the adjoining tarn and aecnmnlatM mmfy glVM 
by the dynamo whan rnnniag, and atorea it ferimo whan Ugiits an twiMi nn. 
FARM ELECTRIC UGHTINO ST WIND POWER 


base of the mill housing. Its capacity is 9 
amperes at 35 volts, or 0.21 kilowatt, 
when driven at a speed of 460 revolutions 
per minute It Is run from a horlsontul 
pulley on the upright shafting, and Is 
operated by a clutch and quarter turned 
belt, passing over an Idler pulley, thus 
doing away with the need for bevel gears. 

Sometimes in a high wind the mill will 
“race” the dynamo, speeding It up to per- 
haris 600 revolutldns, but to meet this con- 
dition two different slses of pulleys have 
been used, making it itosslble to slip the 
belt from one to the other according to 
the velocity of the wind prevailing. All 
Intermediate variations in speed are taken 
into consideration l»y the automatic con- 
trol mechanism which is well deserving of 
mention. 

There Is an automatic cut-in between 
the generator and the storage butiertes, 
which cuts In as the speed runs ui), and 
again drops out ns the siieed sVtws down, 
thus preventing the electric current from 
plowing back Into the generator and in- 
juring It through a reversal of its “polar- 
ity.” This cut-in, therefore, plays a very 
important part In a windmill driven plant 
on account of the sudden wind changes. 
The “cut-in” being entirely automatic, It 
to kept In a cabinet under lock and key. 

The storage battery in this particular 
lustallatiun has fourteen cells, each cell 
giving about two volts, and the capacity 
of the battery lielitg rated at 60 ampere- 
hours, or enough current for one carbon 
lamp for 120 hours. The battery to in a 
separate rtsim in the barn, some distance 
from the dynamo. 

When a potential of 25 to 35 volts Is 
used for an electric system of this kind 
we call It a ‘‘low voltage” plant, and the 
lamiM must be bought for this low volt- 
age, as they were in this Installailou. 

TThere are, in all, some twenty-four 
lamps, placed as the owner figured he 
would need them, and his judgment In 
this I find was very good. For example, 
he placed several lights outside the vari- 
ous buildings that he might see bis wraj 
around and be able to direct hto course ac- 
cordingly. Hitch a provision also offers 
protection in the case of dealing with per- 
sons having 110 right to enter the premises. 
All these outside lumiis are controlled by 
switches placed within, and on a cold 
winter's night It to not necessary to go 
outside when the dog barks. A turn of 
a switch and a glance through the window 
will generally be sufliclent to determine 
the cause of any disturbanca 

Tlie Paaning of the Punkah 

O NE can hardly imagine the hot coun- 
tries of the Far and the Middle East 
without the punkah, and It to something 
of a shock to learn from the American 
consul general at Hongkong that In that 
colony, at least, the punkah Is npidly giv- 
ing place tfi the electric celling fan, Few 
new buildings In Hongkong are fitted with 
punkahs, but all are wired for stoetrldty 
with reference to the use of electric fkns. 
According to the consul general, while 
punkahs have many merits— espedAlly In 
betng easily regulated so as to maintain 
a gontto breeie— they entail a urioua loss 
do Hot promote active ventilation, 
as a fan does, and are bard to keep ctonn. 
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t MA&SRS wv to ooHtrihnto to 

$Mi aeportment photogropht of novel 
eurtoue obfeoU, untone oceurreneet, 
tHpMiotu oontrivanoee. Such as are 
(la^le will be poM for promptlp. 

A Curiously Eroded Stone 

A VKltT remarkable example of eroeion 
iB Bhowti in tbe accompanylug photo 
srapb. The speclmeu 1 h a single piece jf 
stone tbat bae been ground Into a fau- 
taatlc Nhape by natural cauaea. Tbe 
stone was picked up by an old Indian on 
the Bhores of Lake Superior la>»t summer. 
It was lying, when found, In tbe natural 
ix>cket wblob formed It. It would have 
been most Interesting to note the t>rob- 
able eddies which caused It to grind It- 
self Into Its i>resent shaite. 

Photograiiliiiig a Tornado 

W K frequently hear of the daring of 
pbotograpbers who expose them- 
selves to real dangers in order to obtain 
unique and Interesting photographs. An 
example of such during Is shown In tbe 
accompanying engraving. Last May a 
tornado occurred In Oklahoma which de- 
vastated a section of country near Poca 
City, killing a number of people and de- 
stroying much property. Notice of the 
approach of tbe tornado had been tele- 
phoned ahead, which gave an enterpris- 
ing photographer the chance to prepare 
to record the phenomenun with his cam- * 
era. He took the photograph which li 
reproduced herewith, from a house which 
lay directly In line with the approach of 
the tornado. The picture clearly shows 
tbe funnel-shuiied cloud formation. Im- 
mediately on snapping the shutter the 
photographer took refuge In a cave, and 
as the tornado came on. It completely 
demolished tbe house from which the pic- 
ture had been taken. 

Humane Method of Slaughterinif 
Animab 

T he accompanying photograph shows 
an up-to-dato and humane method of 
slaughtering animals, which is now being 
nstid largely In England. The Instrument 
employed Is known as the Behr pistol. 
It Is tt spring-operated device that pro- 
Je(‘ts a sharp blade Into the animal's 
head. No bullet enters the animals, and 
ns no iHiwder is used, the pistol may 
be placed directly uisin the vital point of 
the skull so that the aim will be un- 
erring, death will be absolutely Instan- 
taneous, and the animal will feel no x>alu. 
A similar instrument, but of smaller pat- 
tern, Is made for use on dogs, pigs, sheep, 
uud other small animals. 

An Abbreviated Diver's Helmet 

F ew iteople realise how utterly help- 
loss a diver is when clothed lii the 
ordinary diver’s suit topped with the 
heavy brass helmeL The air that Is 
inim])ed down to him fills not only the 
helmet, but the entire suit, iniOlug It out 
to such an extent that heavy weights arc 
required to keep tbe man down. The 
diver cannot possibly move about like the 
swimmer, hut must signal to the tenders 
above when he wishes to be raised or 
lowered. The gloves nimii hl.s liands are 
cumbersome, and the work that he can 
do is really limited. Une of the 

annoyances that he has to endure is the 
fact that he cannot reoch inside of his 
suit to ease any discomfort We have 
road of a diver who dlsoovered a June 
hug In his helmet when he wtA) doy«’:i 
under water, and he was obliged to en- 
dure nil ^he torture Of having tbe Insect 
crawl over his face without any posalble 
uteaiui of reaching It to destroy It or even 
brush it away. 

Evidently conditions such as these In- 
flttcnMied a French inventor to devise a 
diver's outfit which dtspensee With every- 
thing but an abbreviated form of helmet 
As ahowu In our llluatratlons, tbe outfit 
consists of a cap of rubber which fits 
closely over the dlverM heed, eoverlng his 
eani so as to prevent water teom entering 



Photograph «f a tornado taken from a 
honoe that was wrecked a moment later. 
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Slaughteriag a steer with a bulletleas pistol 



A slmpllflnd diver's helmet that 
dlapeAses with an Infiated suit. 


Diving down to the w( 

as frea as a swimai 


them. There Is also a strap that fits over 
the mouth and bears the air supply de- 
vice Air Is pumped to the diver In tho 
usual way, through a pip*- which Is at- 
tached to his helmet at the hack of the 
neck Thus e(iiiii>iied, the diver does not 
re<iulre any great weight lo hold him 
down. He can readily swim down to the 
work and .swim up again to the surface 
To assist him lu dc-scendlng he Is pro- 
vided with a welglit, which he carries 
lu bis hand. This Is tied to a cord, hy 
wbich It may he recovered when the diver 
discards it Having far greater freedom 
than the ordinary diver, he cun do far 
better work under waiej 

A Stalagmite of Ice 


In height like a ghostly white monumenl 
Such u column was recently to he seeu 
111 the vicinity of Schroou, New Yorii 
The column had the npia-arnnce of n 
stalagmite of du3!,sllng yvhlleiiess and It 
proved to lie u hollow {illlur The cuuseH 
that gave hlrth to this lieaiillful column 
of Ice were simple enough, although lo 
tho uninitiated the piuzle was extremely 
baflUiig The monstrous stalagmite sltssl 
about halfway between an old stock farm 
and the niountulii reservoir which suii 
plied spring water to the house and barn, 
.•V vent plug WHS removed, iKwnnttlng n 
flue Jet of water lo shoot up thirty feet 
Into the an and gradually build up a hoi 
low cylinder of lee The column provtsl 
a great attraction, and created wide- 
spread Interest People came from miles 
around to set* the curious sii(*ctacle. 

Mufflem for Aeroplanes 

R ecent exjiorlmcntB with a muffling 
box on board an aeroplane which were 
made near I'arls proved quite successful 
It Is recognised that the great noise of 
the motor has Its draw hacks, as It less- 
ens the comfort In flying and fatigues 
the pilot as well us causes tiiiiioyancc to 
passengers In military work, the noise 
jirevents the olflcers from hearing sounds 
whleh come from the ground, and these 
would often he a useful factor in observa- 
tions. Pilots cannot use their voices to 
any extent. Another point is that were 
the motor silent running, the observerh 
could bear sound signals coming from 
aeronautic quarters, and could also re- 
turn signals to the ground, bv using trum- 
Iiets of different pitch or sirens us are 
used on vessels. The present K'sts wen- 
made at the Astra aeroplane estahllsh- 
mont near Purls with excellent rmults. 
using a biplane fitted with a Keimult mo- 
tor of the 50 horse power ty|s- placed to- 
ward the front. The motor has two sets 
of 4 cylinders each, and the gas Is taken 
from each set by n* I! Inch coiqier tiilie 
and Is sent Into a common imillllng Ihix 
This last has a 0-lncb diameter and hit- 
inch length uud was taken from a Ueu- 
Bult 14 horse-power automobile It Is 
mounted underneath the aeroplane, and 
the gas escapes from tin* box by a 2-lm-h 
copis?r tube* jihiced so as to dlret-t the 
gas toward the real The tests tiMik iilace 
liefore a military commission, and during 
the flights It Is said that the noise of 
the motor was much reduced so as to al- 
low the iillot Lahomel to s|H*ak to tbe 
liersoiis on the gioimd when he was rt.vlng 
at JlOO fw>t Till- muffler box does not 
overheat owing to the strong air eoollng 
which It ri-colves It Is tiitemleil to use 
another box which Is better suitisl for 
tho power of the motor, and' It will la* 
mounted below the upper vvliig ol the 
aeroplane The loss of isiwer Is below 
2 iier cent, us shown h.v ineasuremeiits 

A Unique Exhibition 

A I'NIQT'E exhibition look place re 
eently In Leipzig, (Jeuiiuny An ama- 
teur of f'heninllz has liiilll iiii the battle 
of SI. PrlvHl In all Its delalls with the 
aid of 14,(KH» tin soldiers To give an 
Idea of the w-ork rtspilred, it may Iw men- 
tioned that It took fully six years to 
complete the grouping 
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An Electrical Scoreboard 

A NUW woroboftnJ has appearwl, a \ 
lunte apparatus with l\gurbH and namus 
of Kiicli (linioiisiotis that they may be plainly 
ruHil I'roin long distances, the faoe board 
Uuiijt 1(> feel square. In the center of this 
Is a well deftuod field, 8 feet square, of oop- 
jHT wire, painted green, with the “diar 
niund" of light brown. Beneath this field 
u thousand lights are so ingeniously ar- 
ranged that a continuous line may be do- 
wribed to any part of the field. Thus any 
combination of movements of field men 
(in while lights), of player (in green lights), 
uml of the liall (in red) may be shown, all 
working siniultaiieously, the different ool- 
ored*iights assisting m the quick undeis- 
Hlaudnig of the "play.” 

The unique ftiature of the elootrasoore 
and the one winch marks it as essentially 
dilTereiit from other similar devices, is that 
the ball and tiie players are In constant and 
actual movement all tlie lime. It is not 
merely a jumii from base to base, etc., 
Iiut a Uiie of liglit bliowmg the path of the 
men is finshc'd across the field. In like 
inaiiuer the euurse of tlie bail is foUowed 
from pitcher to batter, into any field, to 
any fielder or liasemati, ete. 

i^e,^'oml llie screen field the faoe board is 
taken up witli lioxes fur innings, balls, 
Hlrike.s, eb' , in figures of lights fully 14 
iticlies tall The half innings are desig- 
nated by a lug light Tlie names of the 
men of th(< (‘oiitesting games are amply 
large, iieside winch stands a “lightman” to 
desigimto those wlio will lie called to the 
liat The otlier team is dark until its time 
arrives to take the bat. When a man is 
called t<i the bat, the •‘lightman" at once 
fipiK'eeds to walk from his name in an 
actual (latli to that post. From this it may 
lie readily realised that 1,500 lights of 
four candle power were none too many in 
the eoiistructiou of this invention. 

Tile roar of the board is a marvel of oon- 
donsatum of levers, swilches, stops, etc., 
fur inakiiig eimiieotions with figures, the 
ball and the man. The many thousands 
uf feet of wire combining the various lights 
arc gnthured in several heavy cables and 
then ri'dislnbutod to their proimr (loints of 
coiilael. The operator plays the game on a 
iiiimiiluro copper seoroboari, making the 
coiitwls for movomnnts with tlie stubs. 
This muv bo eonsidcrod a replica of the 
field on the face board. 

Thu ecoriornin and oonvonient orrango- 
nu'iit of the scoreboard is one of its merits. 
1’wcnty-tliree thousand foot of wire tro- 
\erse the device in a skillful manner. The 
eiilire weight is estimated at a ton. The 
face board stands up-nght, with the rear 
coiistriictioii, though amply large, well 
concealed fnmi the spectators. The volt- 
age in'i-eKsarv may vary from 210 to 220, 
with the liiller pn'ferable. 

'I’lie easy iriainpiilation haa simplified j 
matters for the operator, despite the fact 
Uml HO inucli is described on the face.] 
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The invention is provided with telegrapfak 
oonnections, which may come direct from 
the field of the game or a local wireless 
station. 

While the Nokes eLeotrasoore is perhaps 


be readily adjusted for exhibition pur- 
poses, it may also be set up in the open, if | 
given sufficient space. It is scarcely pos- 
sible to suspend the device on the outside 
of a newspaper building, as most of the 
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Keyboard arranged for ayilabic typewriting. 


In other devices of this duunotor, the 
aim has been to give the resuh » final of a 
movement of a nan from ban to base or 
the eoutse of the ball from the ipttolwr to 
the battler or one man to anothw. As to‘ 
the details which bring about this xssnlt, 
the baseball fan at the scoteboaid is igmo' 
ant until he reeds the newspaper, llie 
electrosoore, ho'wever, oaeompUshes this 
through the mose of lights under the screen 
field. It is this feature that oauaes the 
fascination for this counterfeit gome. Bs- 
peoially is this true when boeemm. player 
and hail ore having one grand soramble to 
gain the point, on which may hang the 
victory or failure of a team. 

Madiiiw ftxr lypewritiiv 
SyllaUes 

T he idea of syllabio typing must he as 
old as the idea of the typewriter Itself. 
Our words ore made up of syllables uttered 
singly or in oombi nation. Each syllable 
represents a single vocal impulse. Why 
not print the entire syllable at a single 
manual impulse, permitting the separate 
fingers to take care of the separate letters 
which arc combined to produce the sylla- 
ble. If this eould be done it would take 
less time to typewrite a thing than to 
siieak it, particularly if the machine could 
be arranged to print even more than one 
syllaUe at a time. 

A rather promising machine of this 
type has recently been brought out by 
an It&iiau inventor, Mario Hohiesorl, of 
I Turin. Reproduced herewith is the ar- 
rangement of the keyboard. The keys 
for figures, punctuation marks and various 
other symliols are not shown, although 
they are provided in the machine. 

In operating this moohlue the typist 
works from Irdt to right. The type are 
arranged in groups on seotors and all the 
choraoters arranged in a single vertical 
row on the keyboard are to be found on 
a single sector. Thus, taking the first 
row which consists of the Q, V, D, and 
Z, it would be impossible to print both 
Q and D by depressing tho key in the 
first vertical row. To print QD it would 
bo necoBsory to depress Q in the first 
row with the loft hand and D in the 
tenth row with the right band. To write 
the word "owe” the typist depresees the 
kwy O in the sixth row, W in the seventh 
row and E in the eighth row. It will be 
observed that the keyboard is so arranged 
that procUoally any spoken syllable may 
1)0 typed at a single stroke. Where this 
is impossible the syllable has to be divided 
and printed in two strokes. 

The number of letters which may be 
typed at a single time depends upon the 
number of seotors. If one had fingers 
enough he could print an entire horisontol 
row of keys at a single operation. How- 
ever. ordinarily an eight-lettered syllable, 
such os the word “thoughts” represents 







jiliillillliBai' ^ »• pcteting* 
)■ aa^ 4oiift ivikea the keyv 
^ ft iipw w e d hot ntbrn tfa^ we 
IIH ^ jwoMwry to etriltt all the letter* 
«f a »t the Mme Inetaat. The 

. iHgni «w be dejwemed auooeeiively. A* 
e«A key ia depreaaed It tuma the aeotor 
UBidl eamepondiag ohanetar ia to be 
tonight up to the printiag position. The 
dqpreaaed key* will be held eutomatioelly 
in aet position until the but key ia released. 
Then, as all the keys return to normal 
position, printing of the entire ayUable 
nftit be aooMBidtahed and the oarriage will 
be moved eorreapondingly to receive the 
next ayUaUe of the word. When the but 
aytiable of a word is struok the apace bar 
must also be depreaaed, so as to allow for 
space between the words. 

Part of the meohanism employed in the 
ayllabio typewriter is shown in the ao- 
eompanying drawing. When the key A 
ia depressed it roeks the plate B, removing 
a pin h from oontaet with a tooth on tho 
sliding plate C and permitting the latter 
to move forward under ootion of a spring 
until one of its teeth engages with the 
stem of the key. By referring to Fig. 1 
it will be observed that tho lower end of 
the stem is bent to torm a hook whieh 
oatohes under the tooth referred to, and 
holds the key in depressed position. The 
forward movement of the slide plate C 
is oonununioated through the rod D to 
the type-bearing sootor E. The relative 
position of the stem of the key and the 
tooth on the plate C that engages it is 
such as to swing the corresponding type 
on the sector S to the printing position. 
By referring to tho plan view (Fig. 2} it 
will be seen that each sector is carried 
by a slide D of tapering form, so that 
tte entire series presents the form of a 
fan. When a slide 0 is moved forward, 
carrying the seotor to tho printing point, 
owing to its tapering form it crowds to 
the right all tho slides D that lie on the 
right. The tildes are prevented from 
moving to the left by a fixed bar // while 
the bar / on the opposite tide is yielding 
and u connected by a pair of links to the 
frame of the machine, so that when it 
is displaced from normal position, it has 
a parallel motion. Any number of the 
slides D may be moved forward to the 
printing point, causing the bar I to 
yield correspondingly. The taper on the 
bar /> is so chosen that (he displaoenient 
to the right causes the sectors to come to 
the printing point F side by side. On 
rtioase of the last bey, the sectors are 
moved simultaneously against the platen J 
by means of a bar ff and arm K which 
are actuated either by a small electric 
motor or, as iu the model illustrated, by a 
spring motor, .lust before tho type strike 
the paper an inking ribbon L is swung 
up lietween tho platen and the sectors. 
It will be observed that the sectors K 
are provided with notiihes Af which are 
adapted to lie engaged by looking bar N. 
This insures proper alignment of the tyjxi. 
The ratchet meohanism that moves the 
carriage to the left is controlled by the 
movable bar I and hence will move the 
CBZiiage through a space equal to the 
number of cbarMters printed. As a motor 
is used in oonueotion with the maubiuu, 
power is used to return the carriage to 
the right for a new line, on depressing a 
carriage shift key. 

Graded Sat^leiudon iMalatora 

To the Editor uf the BciKNTino Amebioan : 

In an article entitled “Some Problems 
of High Voltage Trauamtiiaion,'' which ap- 
peared til the proceeding* of the Afaiericiin 
institute of Eieotrioal Engineers for 
March, 1912, Dr, Charles P. Stfilnmeta 
atataa; 

"With a nuniber pt eqiiltl inmilaUng 
dlska sharing the voltage between line and 
groupil, tbh poteatlal difference across the 
Inaiilgton nnaMait the line la higher, and 
the potential difference acroaa the insula- 
tors neareat the ground la lower, than 
the average potential dlflereuoe per In- 
sglatitr, the more m the greater the 
numker of immlater idea, T'rom 

tide It appeara that the eae of a l«rge 


number of email Insulator disks la uneco- 
ttottlcttl at very high voltages, and a few 
large disks of high disruptive strength 
are preferable." Also, ‘To extend the in- 
sulating possibilities of the suspension 
Insulator type far beyond the voltages 
now contemplated, therefore, requires s 
graOtno of tho tntulator dUk» is their 
mpaoitv, so that the disk nearest tlie line 
has the highest, that nearest the ground 
the lowest caiMCity, or the addition of 
capacity at the surface of tho insulator 
disks, In proportion to their distance from 
the ground.” 

niustrated herewith are two forms of 
high-tension Insulators which have been 
IMtented by the writer. These were filed, 
resjmctlvely, on September 2.%, 1007, and 
December 4th, 1900. They disclose that 
as early as 1907 the writer understood 
and appreciated the value of graded sus- 
pension Insulators for blgh-tenslou cur- 
rent It Is now conceded by outny of the 



furemcsl cleotrlcul cnglueers that liisuln- 
tion of the graded susiieiislun type Is the 
best practice, os it Insures reltabllUy and 
continuity of service, under the most ad- 
verse conditions, providing means at the 
same time fur keeping the Hue In oiiern- 
tlve condition even (hough direct llglit- 
uliig strokes should reach It. 

Brooklyu, N. T. Ixniis SnaitaEBout. 

Notra for Inventon 

Geographical Index for Clocks. — In 

patent No l,0:i4,406 Jean B. Oluigcr of 
Milwaukee, Wis., provides an attachment 
for olocks for showing upon on ordinary 
dial the hours for various principal points 
or countries all around the earth. Tin, 
present invention is an improvement upon 
one shown in a former patent and includes 
a dial m the form of a star having twelve 
arms nr rays. It is adapted to be attached 
to the hour-arbor and each of the arms 
carnes at its extremity an index which 
guides tho eye to the proper point of the 
clock-dial to give the time at tho point to 
which tho arm or ray is appropriated. 

A Bottle That Has a Measuring Spout.— 
Meredith Clark of (lanicn i'ity^ New 
York, in patent No. 1, aid, 424, combines a 
measuring devlue with a bottle neck. It is 
in the form of a spout secured to the neck 
and the measure is so pivoted with relation 
to the spout that the bottle can be tilted 
in one dirootioii to pour into the measure 
and in another direction to discharge the 
oontonU of tho measure. 

Patenta for Treating Stnrch. — ^A sones 
of patents, No. 1,036,829 to No. 1,035,842, 
have been issued to Alexander P Anderson 
of Chicago, 111., relating particularly to the 
art of treating starch materials, starch, 
flour and flour products. Some of the 
patents relate to the maldng of stwoh pel>- 
blsB, some to the art of puffing starch twn- 
taining flour and some to the treatment of 
cereal grains. 

A Filling for VeUdo Ttna.— Rudolf 
Zimpel of Gross-Liehterfeldo, near Berlin, 
Germany, has secured patent No. 1,036,170 
tor a maes for fiUiog the tiree of vehicles. 
The mass is composed at glue, linseed oil, 
shark oil and altua. 


RECENTLY PATENTED INTENTIONS. 

These eolaams are open to sll pataatecf. TIm 
D ottces ere Ineerted Iqr specUl arrangement 


PBHD BOX— A. W. WsNooar and O. F. 
Bampb, <‘hm, Wie. This InventioD provides 
an ioexpenelve long lived box of plastic ma- 
terial, ao Gonatroeted ae to prevent WMtlng 
of feed while permitting the entire contents 
to be got at. Use of the r(b will prevent 
waatlug of the feed In the box by the stock, 
and the aoltnale cannot throw or injnre the 
box which la of plastic material. 


NOM-ltBFlLt,Ani.R BOTTLB.— L Asna- 
VAT. Tampa, Fla An oblert in this Instance 
la to provide a device which will permit the 
liquid within the bottle to flow out whenever 
It la desired to nee It, by the mere aet of 
tipping the bottle, but which will prevent the 
Introduction of a liquid from wltliaut 

MOUTH OAO — E T Ksxus. P O Box, 378 
Oamon City, Nev. The object here la tho 
provision of a device which may be eaalty 
Inserted and removed, which will hold the 
moutb well open without canting pain or 
Injury to the patient, and will leave the bands 
of the operator free, sod which carries a 
tongue depreMuir and an tlluniluating means 

DDWEI,— H IlAUHiLii, 73 Ho Maple Ht.. 
Spokane, Wash This Invention is an Improve- 
ment In dowel construction, having for Its 
ulijccl to provide a novel construction where 
by to avoid the necessity of niurtlalng and 
tononlng In doors, saeh or other wooden 
frames and to provide a novel construction 
for bolding together any w<H>dcn joint 

PBOOKS8 OF MANllFAOTt'RINd HUB 
8T1TUTEB FOB OUJl, CAOCTCIIOUC, 
RBBINR, AND TUB LIKE.— L. LlI.IKHrxLD, 
Zcltgasse 1, Vienna, VIII, Austria. AU prod- 
ucts obtainable according to this Invention 
may be uei-d alone or mixed with other ma- 
terials. The union of the products made with 
one or more other materials and softening 
agents may bo effected by mixing or knead 
Ing without the use of any solvent, or the 
priHliict dissolved and the solution mixed with 
other material In an undlssolved or dissolved 
condition. The products are Insoluble In 
water, but they nia} be Incorporated with 
aqueoua aolutions of many binding agents 
This may be necessary for those binding 
agents which are not soluble In solvents that 
dissolve the products. 

rnocHsa for finibhing, filling, 

liOADING, OR DRHHSING TEXTILE 
FVnnU'H AND SPUN GOODS.— L. LlblXH- 
Kiai.p. Keltgassc I, Vienna VIII, Austria For 
carrying this process Into practice crude vis 
coBc or viscose pnrtlled according to one of 
the well-known processes, c g , those using 
salts, weak acids and salts, alcohols, weak 
acids and alcohols, other agents which with 
draw water, blsnlflte lyo, sulfuric srid, car 
bonlc acid and other weak adds and the like 
and posw'ssing a certain percenUgc of alkali, 
Is appllod by band or by means of aultable 
macliinea onto the fabric or spun gisMls to be 
flnlshud or la Incorporated therein 

ITMBRBLLA HANDLE,— O. T*«ta. care of 
(I Unde. 23 John Bt., New York, N Y. a'hls 
Invention provides a handle movable on the 
cHiie of the umbrella to form a tip retainer 
fur the folded ribs , provides a means for 
maintaining the handle In adjusted position 
on the umbrella cane ; and provides an at- 
tncbinent for umbrella handles to adapt the 
same for transfer from one handle or umbrella 
cane to another. 

COMBINED CALK PLATER AND CAll- 
IllBlt — O. H Mxvxu, Newburgh, N Y This 
Invention relates to attachable calks and 
means for attaching the same to an ordinary 
horseshoe. it Is an Improvement on the 
device forming the subject of a previous pat 
CDt granted to Mr Meyer The present In- 
veutloD provides mesns to resist the tendency 
of the calk plates and their carrying frames 
to bend and turn sidewise under strain of 
service. 

DENTAL APPARATUH.— F. B BrcK, 
Forsyth and Main Rts., Jacksonville, Fla The 
object here Is to provide an easily operated 
device, wherein a holder Is provided having 
a perforated bottom, and mounted to per 
niit a maximum adjustment, both laterally, 
angularly and verGcally, and wherein any 
adjustment may Ih> made with one hand, and 
with a single handle. 


the form of a bracelet or armlet, so os to 
enable It to be slipped over tlic hand Into 
position. 

COATED METAL WIRE R D B B K H 
FABRIC — K M. BisHgi.i,, car.- of Mrs R M 
Blsscll. Valcour, N Y liiiong the principal 
objects which tho present Invention baa In 
view are to provide an air and waterproof 
fabric having a reinforcing metal striieture , 
and to provbb In a fal>rlc of tbe character 
mentioned a metal puncture resisting surface. 


THUNK LOCK-J Bar.wEK, 220 K Rlltli 
Ht., Manhattan. N Y , N. Y Mr Brewer's 
Invention has reference to trunk locka and 
parts associated therewith, his inor,' particu- 
lar purpose being to provide a clirap, Hlinple, 
and efficient mccbanlam for preventing easy 
access to the Interior of tho trunk, or tbe 
like It may be cmploved to aeturc tbe lid 
of anv box or reecptacli> or even upon doora 
If need be 

SCREW DRIVER— F A Tiiihai.s, til2(l 
Main Rt Moiiujuuth. Ill Tbla Inveutloii In an 
Improveiiieut lu that < lann of tat<he1 n, n-w 
drlvi'rs which are provlilinl wilb u lever at 
tachniunt adapting them for very heavy work 
and for uau In angles or plai-en where It la 
difficult to operate an ordliiarv kiti-w drivi-r 

ALINING Pl..tTE I'OR FLOOR MINGIOH 
- O Kat/knhivIiocu, car,' of Lawnoii Mfg Co, 
213 W Huron Hi, Clibiigo, III The aim hero 
Is to secure registry between tbe free vertical 
edge of tho door aud the leutral portion of 
the door jamb when the dooi W lu vlomal 
IMialtloD. without depending on I be nin'Vva In 
th,' floor plato for the prop, i iidjiintinent 

COMBINED LEVEL I’LfMB, WD GUVDE 
FINDER.— D W 1. Fiiank, Hu, 2li24 W Har- 
rison Ht.. Chicago, III An object here la to 
provide a device which will combine In om- 
lustriiuient siveral different Innlriinii'nts for 
unc In finding levels, gritdca, directions, etc 
Means provide for finding grndcB or dctermln 
Ing the Biiglca of slop<>H, bv use of an "In 
cUnometer" In couneclloii with tbe level, eoni 
pasH, etc , and for protecting Icvcla from dust 
and Injury, ami at tho same time for mag- 
nifying tliuso spirit levels 

COUKHCTIEW,— E Eabi-x. care of Earle 
Bros, Townvlllc, H C. in this case the object 
U to provide a simple and easily opernti'd 
device espeilallv designed to prevent tbe screw 
from slipping or pulling out of the lork, or 
tbo pulling off uf tho top of the cork, leaving 
the Inner end uf tho cork In the botth 


from slipping or pulling out of the lork, or 
tho pulling off uf the top of the cork, leaving 
the Inner end uf tho cork In the botth 

PIPE WRENCH— W 1. llKNaobo laic of 
G Gulaglicr, lava Angeles, Cal The liiindle 
proper la hinged to the shank of the fixed 
Jaw, a ratchet dev lie lieliig iipiillcd at the 
joint to oiveratlvely conneit the Immllc aud 
movalde jaw and enuse the jaws to o|ieu more 
widely or grip an objevt more flimlv iiuord 
Ing as the handle U puslieil or pulled lu one 
direction or the other In IIiIh (iise tho liiven 
tIon Is embodied In the loiiKtrui tioii and eoin 
bliintlon of a ratchet and pawl operative liy 
lonnecting the handle and iiiocable Jaw 

IIDHE CL.\.MP— A 1, P l>miuv, P () Box 
17<’l, Roanoke. Va This ihiiiip has u priictlcHlIy 
uniform hearing snrfiiie around the entire 
hose The device Is devoid of anv lUttlng 
edges such US tongues, or the like wlileh are 
apt to Injure tbe hose anil muse It to wear 
out Booner than II otherwise would 

IHarhlnes and raocbanlrul novIccM. 

HOTEL REGISTER— .1 W TlinMfsii\, 
Portland Ore lu this liisliiiiie use Is made 
of a castug having a dlKjiliiv npeulng for the 
passage of the web passing over a bedplate 
and wliidliiK oil rollers nrrsngeil within the 


specially ronslrueled gearing driven bv the 
aald motor iiiid ndapted to la- moved Into driv- 
ing engagement with either roller, to Imparl 
a traveling motion to tlio web In either dlrei 


CONCRETE MOLD.— C. U. F. DTBSKOPf, 
MR Miller Avc.. Hponcer, Iowa. This inven- 
tion provides a mold having upright posts for 
supporting the mold boards, ercured togathcr 
by ties which are tapering, so that they can 
lie readily knocked out without disturbing 
tho material of which the well la formed, and 
further, ao that they can It* replaced In tho 
openings thus fonm>d readily without Jam- 
ming. 

CHAIN LINK.— W. D. TtJiMN. 7B7 Maeon 
Bt.. Erooktyn, N. Y. Tbla Improved chain 
cvimprlses a number of llnka madn la sections 
movable with respect to each other to permit 
the chain to be distended whenever dealred ; ' 
SB, for Instance, to permit the length of tho 
chain to be Increased when It Is to be used in 


work Our staff Is cotupused of iimvlmi 
electrical and rbcmli'ul cxiicrtH tboroi 
trained to propiiru niid prosccvitc all |ii 
applications, Irrespective of tlie voniplex nature 
of the subject matter Involved, or of the spe 
rlallxed, teehiileal, or scleutltlv kuowlodgi' re 
qulred therefor 

Wc are prepared to render opinions a 
validity or liifrtiigemenl of patents, or 
regard to conflieta arising In trad,' mark 
unfair eompetltton matters 

We also have nssoclalev tliroughont 


I'aicnl .lllomei/s, 

.’tfil Broadway, 

New 'kiirk, N Y 

Branch Office 

025 F Street, \ W , 

Washington D C 
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A l€^0e04oii Motw<driTm . 

iOoueMti from tmw m.) 
th»t with nvdutiou of from 140 (o 145^ ' 
there wm a sain of onlsr titroe nTolutionfi ^ 


'ISila 


patent ATTORNETil 


while the propeUera wore out ot the water. ,, . , ,.._ .... . 

The ahip oarriee 1,000 tone of oU in her ^ mn wriilf^ 


double bottom. She left Hamburg with i 


a supi^y of 470 tons and reached Havana obtstmeS protwtioa. Flcaw md iImmIu* or a 

2JJ sw j«™. " 

with a fuel ooDiumpticm of about 10 torn 

per day. The engine*, being new, were A” aw itrictly 

™.«»lyl 35 ™»luU»» p«mto«t.,or 

the first few days; later this was raised to sdviM in r<«srd to Mtantahility witlwttt say 
to 142 revolutions The best day’s run •xp«n»atotk«olient. Our Hsnil Snok on PstraM 
was 329 miles, at an average of 13.8 knots “ «“ '* 1 ". •S^?iS'vrtw 

per hour. It is expected that when the TR/^E MARKS* TOREiSn PATENTS, st*. 
engines are shaken down the ship will be ... , l ^ . 

»»d t« « .v««, o( IS toot. 

The fuel consumption for the main AMERICAN. 

0.84 pound per indicated horse-power per MUNN ^ COMPANY 
hour. Outside of this economy in fuel 361 BROADWAY. NEW YORK 
consumption, the adoption of the oil Branch Offiet, 6 S 3 F Strast, Wukinitoa. D. C. 
motor for transatlantic ships such as this 

Clasnfied Advertuemeiits 

tons additional of freight can be carried, ,_AaywtMns lo this eoiunm \ ajt e s ots > M n si. Wo 
due to the fact that the space that would ■Svinlrartstomi'uail''^ s SS m- 

have been given up to the boiler plant is P»°iH hr » rsiaitisnce. 

now available for cargo. Secondly, there _ ^ 

is a reduction of fifteen men in the crew, 

namely, six stokers, six trimmers and throe mil bfis* ^ s^ 't ^scO' S pre p Stton. 
oilers The present engine room force aiuSSbuiSoo!?”^. imS^SbSm! lit™ 
consists of seven engineers, one store- FRBB samplii: ents wiui the flnt mm. some- 
keeper and one electrical engineer. The to^oooo ^ic 75 Slusnt"?iMn«r**Bi?^££S 
engines ran throughout the trip to Havana MsfriiteSJE 

with great n^ularity and without a single 




WHITE MOTOR TRUCXS 

The predomuunt use of White Motor Trucks bf the foremost 
mercantile and manufscturin| firms, not oolr in the United Stalea but 
throughout the world, is the most convincii^ proof of their enperior 
ment in pracbcallp every line of service. 

A Few WdUCnown Ownm e« WWti SerailRSU 
Amcilcui C«n Compsny J«s«pli Herat Compuy 

Americftn Chicle Comply Hudeonli Bur OompMV 

AmniccA Steel end WM Compeny llUnole Steel Oemp ^ 


Qulf Refifiini Compeny Wbicbeeter Repwting Ajnm Company 

While MotorTnicks are built in capaatiea of 34, 1 1-2, 3 and 5 le 
and all roodek are uniform throughout in pi^ and dmi^ thua msk 


ESS! eisst g&a s!«a Esze ESS S323 Essa sxa 

iiiiagDMMfflP-i gsisa iMniiiniiiininti 

liiiiiiiiiiiiiiiiiijiiiiiiillQ] 

HOW TO~BUlLD A 5 H. P. GAS ENGINE AT HOME 

In Sctmttfic American Sufipluacnit, 1641 and 1642, £. F. Lake detcribet simply and tlMoughly how a 


stop during the whole seventeen days 


AUTOMOULBS AMU MOTsmcvcun 


consumed on the voyage. uptSISS{Vo“r*oh!'?l£?. 

An estimate of the economy in this ship iSSSJibUe a.. 81?^! is^ 

over one driven by steam engines, shows Btrert. New Y^orit city 
that in one hundred days of operation ■USINESS OPPOBTUSOTUS 

there would be a saving of about $13,000, an, profits, start a dywns. cieanins and 
or .boot «»,000 1. . .W. joor. 

A New Principal Examiner wantbd 

H AKUY <% ARMSTUONO. until re- „yta”r?wori?.*"®8cSt"“5£^iSS^„d"» 
iM'iitly first assistant examiner in off™'***fii ®"***f- *tio.Bo. 


Division Three of the I'nlted Slates Pat- _ .... 

eiit Office, bus lieeu api>olated primary ina small t»wiiB'’®iM 'iTandTe ®our* naii^™tira^va 
examiner lu charge of Division Kleven. S.Mion.'n5“5Sl«SM.'‘ *BtSrti?iHS,7r?ovSS5: 
the vacancy thus filled having been ere- ° * Johnaon, sio sisai st . dhicago. 

ated by the recent death of Kdwnrd H an^aivnan 

k^kle, former principal exHuiiner. ffih " bT» m. ithlollTii '’ y “ ™“ *“* 

‘Mr. Armstrong was born in Indianap- 
olis, but removed with his iiarents at the BiieCElXABlBOtlB 

ago of twelve to Massachusetts, sttend- E.?SSaWv«'’ « d°oii?S,? 
the excellent schools of that state, and MSiU^uaetto®"**™ Wattham. 

completing his studies at the Worcester aluminum owitin.— 

Polytechnic IllHHtUte, Wood and MAtEl PAtferufi^Hpoct»l »>p 

After a useful esiierlcnce iu the works WnS—Bma 'ni^ib "anS ®si!'ver® nathw— BstC 
of the Washburn & Mch'Ii Co., Worcester, Manullcturar. 

and the Tbomson-llouston Klectrlcal bkst can iNVKNTBn Has opaner on top. 
Ooropany at Ljiin, he was apiKilnted an par5c”lam a^"all liir«?matlon*,rrilB 

assistant examiner In the I'ateiit Office ““ *“*■ “‘“ksk". f “ooi* 

In the summer of INIH, and has passed 

through the various grades to his pres- lavSl 

ent high IKisitton ““V* fw'*parSculara*'”w«ItSrn 

, . . .J .L T. . . Bnslueorinn Bureau. Victoria Building, 8t, Lo^. 

Mr. Armstrong, on entering the Patent *’ ’ 

Office In IMM. was assigned to the class SaSit2?y®ffi"gu A™ *uirS.“ 
of metallurg.t. and has remained In the fSS ?o^"?”ra**cl“«anor w'lm^ 
dirlsioii. having charge of such subject *’S}i^{S3iS*5?ou‘r“5?^‘i “"oria’^It^air “hJlr^ 
throughout his entire eighteen years of improvomonis rf «»• agy Writ« portal or^wSS 
service, having during such period an ASrinaM*! W? »*• Oo., J70 Oane 

opisirtunlty of observing many of the 5===^:=:;:^:::.;:;:;::^^^ 

remarkable advances made lu the steel INQUIRY COL U M N ' 

and allied arts during the time men- 

Honed. The metallurgical art, concern- of^nr!iaf»rturasf*of'maciiinory"for'rtui8B*''doS 
lug Itself mostly with the production of , 

Iron and steel lu all Its untold ramlflca- for ti[ei%ins wainiits a^^or™nullr 
Hons, It Is needless to say, calls In Its of^aKSiSfi^J'of TOfa".S!.t?2uVd iraouSlSST 
examination for more than ordinary aklU^^ jponains tanka for automobiia uae. 
knowledge and JudgmeuL How well Mr. dniM pSw'dSid Ort“*^5*K?i:"n'!.u m?SiS! 
Armstrong has aciiultted Mtuself, in iimtni Jfo ess*. WaotM a plan for washing, 

. ,, , u •eroanlag and loading gravel tor ooocrrtepurpotM! 

charge of Imiwrlant subject, can be estl- ywUre Ns uu. Wanted faotory. storaTIho® 
mated by the high regard In which bis g si*oo^ m"oo “■“''•“‘“b ** » FroSft 

abilities are held by bis co-workers, super- — . . _ 

lurs and the attorneys having deallngM pOOOOnOOOOM 

with him. # U$e^ 

On two occasions Mr. Armstrong baa 
been assigned by the CommlHSlonor of J, 

I'ateuts to important mlaslons, repreaent- 
lug the Unreau the Patent Office ex- 
blbtta displayed In the Seattle and James- 

town. Exiswltlous. I/— PENCIL S Ksal 

Tlie new duties Mr. Armstrong is called 

uiwu to perform bring him Into contact ‘M JiSil ' ^ 
with the perplexities with our Intrlogte ai*Map ertnm% 

shoe machinery as well as the miurafao- #' % ' 

ture of harness and other leather artlelea M L. A C HARDTIIUTIL % 
and boota and shoes per le and open op m ■ 

a large and Intereatlng field «£ labor. fhMAMSBiiiMHBSwB^ 
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™ SOElflBt?. 

926 G. V. Electric Trucks 
are operated by 25 firms 

That’s an average of 37.1 per customer. 100 firms use over 1300 G. V. Trucks. 

A horse and wagon is a horse and wagon, nothing more. An Elec^c Truck on 
the contrary may dump coal, hoist safes, warp its load on with a winch operated 
by its own battery, pump water from a deep nunhole, tow a dead trolley car around 
the curve or take its load across the floor of a great loft after car and idl have been 
taken up in the elevator. It shows better than anything else the possibilities trf the 
new way of moving raw material and merchandise. 




Let’s forget the word "Automobile” and luhititute ‘Traniportation.” Making Motor Trucks 
pay IS a big, bi^ srience The Electric for the city and the gmlene truck for long distance work 
lieyond the radius of the Electric in the story. Efficiency engineem will soon tell you the same. 
Scores of our 19(12-03 models aie still running, many of them working side by side with our 1912 
product in these big fleets Our newer trucks are standardized, have interchugeable parts, more 
mileage, low depreciation, low operating costs 69.5% of 1911 business reorders. A^, prestige 
.iiid aiiiiile capital Uitk of everything we build. 

G. V. Electrics are made in six capacities. 750 lbs., 1000 Ibe., 
2000 lbs., 2-ton, SV^tons, and 5-tons. Thousands in uae. 


Write for “The Electric Track At Am hveatmad*' or hr iBaatrat oi cMt abgme 191 

General Vehicle Company 

Principal Ofkce and Factory, Lcmg Uand City, N«w Yorit 


The Edison Storage Battery 
in the Ellectric Truck 

Doesn’t it seem a natural thing to use the EDISON 
BATTERY of iaff the weight per unit capacity of a 
fairly serviceable vehicle type lead battery, and, further- 
more, with a guarantee to be capable of developing full 
rated capacity at the end offturyeart ef active itrviet, irre- 
spective of the total miles traveled by the vehicle, or the 
number of charges, discharges and "boosts” which the 
battery has been given 

The business men in Chicago are alive to this situation. 
Out of a total of 115 electric trucks purchased isi Chicago dur- 
ing the first six months of 1912, Edison Batteries were de- 
manded on 95 of them. Chicago was "shown’ ’ last Winter, 
when the Edison equipped Field Buses and the Edison 
equipped trucks kept going through the blizzard weather 
when street cars, gasolene trucks and other trucks were 
sullrd. 

The Adams Express Co. is operating about 400 electric 
trucks equipped with Edison Storage Batteries as compared 
to about 10 equipped with other batteries— this efUr a test 
lasting nine rears. 

Points to remember about the Edison Battery when pur- 
chasing an electrii truck are Light Weight (a saving on 
tires) and l^ong Life; No injury from short circuiting, 
overcharging or from being left standing indefinitely in a 
c barged or discharged condition ; Low maintenance cost; 
No expert attention required; Operation and care simple. 
JjCt our experts give you advice as to your battery equip- 
ment — don’t hesitate to ask us questions. 

You can sec Edison Batteries being , manufactured at the 
Boston Electric Show, September 28 to October 26, 1912. 

The E^dtaon StmiBge Battery Company 

ISl UheiUe AvewM. Onmge. N. X 


mobile Is merely a matter of liciQfier con- 
atruelion and proper tiro riio. Hudaon 
Maxim, the uoted Inventor, nys, “It the 
load on pneumatic tires never exoeeda the 
elaetle limit of the rubber it wiU endure 
a very long time, wbereeR tf Uiaded blit 
slightly beyond the elaetle limit, they mod 
go to pieces.” 

In overcoming tire tronhtee three things 
have to be considered : weight of the ear, 
the slse of the tires and the riding ease. 
The makers of the light trucks using pneu- 
matic tires have in every way made Ugbt 
weight the strong point of their eonatruc- 
tton, using full-elliptic springs and a 
dextble frame to aid the tlree in ab- 
sorbing road shocks On a car with a 
rigid frame and stiff springs all the cush- 
ioning of the road shocks must be borne 
by the tires. Consequently, the rubber 
and fabric are unduly strained and break 
down before their time. 

That light weight has a marked Influ- 
ence tn prolonging the life of the tire 
equipment is supported by results of care- 
ful experiments made by Mlcbelin, the 
noted tire manufacturer. These experi- 
ments have proved conclusively that 
every five per cent Increase In the weight 
of an automobile adds fifteen per cent to 
the wear on the tires Hudson Maxim 
declares that every twenty-five per cent 
decrease In the weight of an automobile 
means one hundred per cent added tire 
service. 

Pneumatic tlree and resiUmit shock-ab- 
sorbing construction overcome the de- 
structive action of driving over rough 
streets and permit a good average speed 
which Is necessary In efficient truck serv- 
ice Nol only do they save on the repairs 
of the car. but they take better care of 
the load carried, not causing It to endure 
a perpetual succession of severe roud 
shocks. Pneumatic tires make the truck 
ride more easily, and It does not soon be- 
come a rattling old vehicle like many of 
the old-time horse trucks. 

Sabaidiced Motor Trucks 
By John B. Eustis 

F rance was the first nation to recog- 
nise the motor truck for army trans- 
port service and has developed a subsidy 
plan which has been largely followed by 
the other governments. Under this plan 
the French government baa now at Its 
command In case of war upward of 2,000 
motor tracks, or the equivalent of at least 
12,000 horses or males. These motor 
trucks are regularly engaged In private 
service, and the owners receive from the 
government for each vehicle six bnndred 
dollars at the time of jiurchase and two 
hundred dollars for each of the three fol- 
lowing years, a total of twelve hundred 
dollars. In return I he owner agrees to 
keep the track In good running order and 
to turn It over to the government, with 
its driver, any time on demand. 

Motor trucks eligible for this subsidy 
musL however, lie adapted for army 
transport service There are held an- 
nually In France, under the direction of 
the War Department, trials in which all 
manufacturers of motor trucks are In- 
vited to participate. 

Motor tracks which haVe qualified In 
these annual trials sell much more read- 
ily than those which fall or which did 
not participate. The manufactaten, 
j therefore, spare no efforta to win, and the 
|anglneerlng and <4>mmissary departmmits 
j of the French army do their beat to make 
I the requirements sufficiently severe to 
I show up any and all weakneesea. 

I This year’s trials have Just ended. Slz- 
|ty-two trucks participated, repraoentlag 
I thirty-two dlatlncl models, made by six- 
teen different manufacturers. They were 
under military supervision and obaerva- 
jtlon for an entire month, during which 
they made twenty dally runs over routes 
radiating from Versnlllea, the total dla- 
tance being 1,658 miles for single trucks 
and IJS6 miles for tracka hauling a trail- 
er. The runs had to be made under full 
load, both singly and In convoy tonnatloa, 
arlthout load, and with gtsoUue, hemml 
and uleofaol as fuels. An offlcfir luda 
wdl truck as obsfrver, and a aarofal 
ruoord kaipt of fuel ghd oil fioliaaWWilHwtt. 


ism '.fionldatsik#.''' 

ing hoW catalillis ot Otti 

sizes io any line qf busiaess 6in 
be coiWentenfiy JUid and eM% 
imitJM/ for instant reference. ' i>o 
away with ihe dusQr shelves, dis* 
ordetly drawers, and consequent 
waste of tinw. 

The "YsadE” Method it In uni* 
verulute. "Where’i’ThstCtttlM/" 
ii t text-book In leading butliWM 
ichools. It's free to you on request. 
Aik for No. 2281. 
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MASOirS NEW PAT. WHIP HOIST 

fjw Otttrlmer hoMa. ^FiMw ttaajj Klermton. and boiat 
direct from tewaa Se-rea handUng at leaa aavanae. 
Mamifacairad br VOLNEY W. MASON « CO.,'ba. 
FWrMaaaa. H. I.. V. 5. A. 
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M seouomy of opomtlon playeid a imrt In 
tbe Sual award. 

FoUowlnR the road trials a careful ex- 
smlnatlon was made of ever; part of each 
truclu One or more Important units on 
iMich truck were dismounted, such as rear 
axles, Jackshafts, (fear boxes, road wheels, 
motors, and steering gears. 

The French motor truck indnatr; Is 
greatly benefited by these annual trials. 
The army service requirements have tend- 
ed to standardise wheels and tires, bodies 
and body fittings; under clearance and 
track ; they have made radiator protectora 
essential and hooks front and rear for 
hauling purposes; they have cut down 
fuel oonsumptlun and done a great deal 
toward developing accessibility. 

One of the moat Important results of 
these requirements Is the development of 
carburetors with which gasoline, benaul 
or alcohol can be used as fuel. It was 
not tbe price of gasoline, which is very 
high abroad, so much as the possible stop- 
page of the supply In case of war, that 
gave rise to this requirement 

In another particular, that of develop- 
ing motor trucks which would run satis- 
factorily on ateel tires, the French gov- 
ernment has not been successful. At first 
only stool shod trucks were allowed to 
qualify for the subsidy, and now their use 
Is encouraged by making wear and tear 
on tires count heavily In figuring the coat 
of operating, thereby giving steel tires a 
bl|f advantage over rubber tires. Despite 
this, steel tires were used less this year 
than In any previous trial, and not one 
of the trucks shod all around with ateel 
was able to qualify. A number used rub- 
ber tires in front and ateel on the rear, 
and some of these qualified. 

Outside of the purchase of a few score 
vehicles, most of which are used In the 
Philippines, tbe hiring of a few at differ- 
ent times in tbe past two years for use at 
various maneuvers, the promotion of two 
short tests and requesting manufactureni 
to furnish the names and addresses of all 
purt'hHsers, our own Government has as 
yet done nothing toward utilising motor 
trucka In army transport service. There 
are, however, more motor trucks in this 
country than in any two foreign countries 
combined; and In case of war our Oov- 
ernmout could purchase all it needed at a 
high price. 

Dkcbveiy of s New People 

(OoitoUdad /rom |mis« SSJ.) 

Ciipe Hex ley a recently abandoned village 
of forty SHOW bouses was discovered on 
May 12th, IHIO, with sled trails leading 
northward to Victoria liBiid. One hour 
Inter— In the middle of the froaen Dol- 
phin and Toulon Ntrult — a man waa dis- 
cerned. He was sealing Mtefaiisson aeut 
his Ksktmo ooiupauloii to Interrogate him 
The sealer drew his knife and awaited tbe 
attack of the emissary. After fifteen min- 
utes of excited iiarleylng In different 
dialects — for tbe sealer and the emlsaary 
spoke widely different dialects of the 
same tongue — imace was established. 
StefauHson then drew near. He speaks 
ICsklmo himself ; for the modern ethnolo- 
gist Is thoroughly acijualnted with the 
dialects of tbe people whose cuatuixui and 
folklore be studies. Stetausaou was the 
first white man the sealer had ever seen. 
Tet be was quite unmoved; be promptly 
concluded that the explorer waa on Bakl- 
iiu) too. 

Tbe sealer turned out to be one of a 
small tribe numliering all told thirty-nine 
ond calling themselves A-ka-ll-a-kat-Ulg- 
ml-nt. ITnllke tbe balf riviltaed iSaklmos 
with whom explorers have hitherto Come 
In contact tbe Akuliakattamlut were hon- 
est and kindly. Indeed Stefansson’s ac- 
count of their traits bears but tbe general 
theory that tbe savage, uncontamlnated 
by civilization Is far more tractable, far 
more hospitable, ftir more ceaalderate 
than his more aophlstlaated oodain who 
him come Into contact with tbe trading 
station. No member of tbe AkuUakattag- 
mlnt showed any dlspoeltlon to pry Into 
Btefanaaou’a baggage; no one burst Into 
hla but unannounced; and ao fbr from 
denying him food, tbe tribe even impplled 
bbn and his men with cboloe parts of 
iMiihly killed mwla and btoge muak-ox 



This Car Seeks First Honors in Its 
Class for 1913 


$975 


Here is a car at $975 built in accord- 
ance with the high code of honor which 
marks die manufacture of the best cars 
— cars far above it in price. 

It claims close relationship with those 
cars — not in size, because it is a car of 
lesser dimensions, of course — but in all 
of the ingredients which constitute in- 
tegrity of construction 

It asks to be set apart and judged, 
not by the standards its price would sug- 


gest, but by that more microscopic 
analysis you would apply were a larger 
monetary investment involved 

We have pictured in book form some 
of the processes which justify our belief 
that this Hupmobile is the best car of 
its class in the world; and we want 
you to sec and read it 

Wc also want you to see and rule in 
the car — aamplea are now in the 
handt of HupmobUe dealers. 


HUPP MOTOR CAR COMPANY 1233 MUwaulna At* 


The Modern Terminal 

The wonderful and enormously expensive work that is being done all 
over the country for the comfort of the people of the cities and of 
those who travel is the subject of two profusely illustrated articles m the 

October SCRIBNER 

The Problem of the Modern Terminal 

by SAMUEL O. DUNN, of ''T/ie Rai/way Afre Ga-zettc." 

The Gate of the City 

by W. SYMMES RICHARDSON, of the famous architectural 
firm of McKim, Mead £=f White. 

"Ms othar •trmtum oanw th» conMnuiiea vf sacA numhun. Kung to the 
needle of tkoem mobitadw, tKo ottginoorm and arckitecte of American rail- 
waye are dotting the caaatry with terminab eurpaeeing in atze, in coef, in 
the eomfarto they afford, in monumental heaaty, any othert in the world. ‘ ’ 

And thia ia why ScuuNER’a it making the Modern Terminal a subject for special 
consideration in its Odther issue — the third in its senes of Special Numbers. 

$3.00 a Yaar CHARLES SCRIBNER'S SONS, NEW YORK a Namhar 
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MiipMoms 
— Cigarettes 

only CigarettiM served at the, banquet 
* giyeii^ His Majesty, Kir^, George board 
H. M.^., "Neptune "’•when he reviewed the Fleet 
in May> V9 1 2. 

The Oldest hlgfi-grade'Turl(ish Cigarettes in the World. 
Madejaf the Purest Turkish Tobaccos Only. 

t( duUr'U'out^Snd rcmitunn touR 
PItIn », Cark Tii' Par BuaflO 

m ^ 

BANQUET 3H inch SI.UO 

Philip Morris k Co., Ltd 

40S4 . WMt BnMulwar. New. Ynrk 

4I7.S ih.oSfSL^KTt.. inMi««i 




Our New Catal(^e of Sden- 
tific and Technical BOOKS 

have recently issued a new catalogue of scien- 
’ tific and technical books, which contains the titles 
and the descriptions of 3500 of the latest and best 
books published, covering the various branches of the 
arts, science and industries. 

Q Our "Book Department" can supply these bodes, 
or any other scientific or technical books published, 
and forward them by mail or express prepaid to any 
address in the world on receipt or the regular adver- 
tised price. ^ This catalogue is sent free of charge. 

MUNN & CO., Inc., Pabluhers, 361 Broadway, New York City 



horn fUtgoiM filled w1& gteamlns «wl- | 
blood wnp, alUiougb tbnlr own doga bad 
no more than half-ratioiw ot meat 

People Who Had Nerer Soon a White , 
Man. I 

Like the sealer on the tee In Dolphin I 
and Union Mtrait, the Irlbe had never 
seen a white man, or an Indian, or even 
an Eskimo from the west They had 
heard of other people to the west; bnt 
so vague were their Ideas of what those 
people were that Stefansson and his 
Alaskan Eskimo were taken for brothers. 

The discovery of a tribe, completely 
Isolated from all dvlllzlug Influencee, pre- 
serving unchanged customs and tradi- 
tions that are iterhaps centuries old. Is 
an event the sdentlflc lmiK»rtanoe of 
which can be gaged only by an ethnolo- 
gist. Perhaps the lay reader can grasp 
the slgniflcBuce of the discovery If he con- 
siders that when studying the habits of 
an uncontamlnsted people It Is often pos- 
sible to determine accurately at what 
{leriod mure civilised tribes first adopted 
Implements such as metal knives, at what 
period they first began to weave baskets 
and make fish-nets, and at what period 
the first signs of culture began to api)eRr 
among them. Rumetlmes the region from 
which a tribe originally emigrated can be 
deiluced 

Important as the discovery of a people 
who hod never lieen Influenced by white 
men uiuiiiestlonably Is, Ktefansson made 
another discovery, whlcli Is of more popu- 
lar Interest. Hliortly after finding the 
Akullakattagamlut, Stefansson discovered 
on Victoria l4>nrt, north of Cape Bexley, 
Eskimos who seemed strangely like north- 
ern EiirotMHiim They called themselves fl 
the Ila-ni'-rfig-ml-Qt. Their total number I 
Is forty, of whom Stefansson saw seven- J 
teen How different they were from the 
usual alioriginos of the North may be In- m 
ferred from the fnct that ,StefanHsou‘s I 
Alaskan Eskimo, who had worked for ^ 
years on a whaler, said: “They are not 
Eskimo; they are fo’c’slc men” "Two 
of them,” says Mr Stefansson, “had full 
chin beards to be described us light, tend- 
ing to red , every one had light eyebrows ; 
one — perhaps the darkest of all — bad hair 
that curled slight. A few had typically 
European blue eyes ” 

The Possible European Origin of a 
Strange People. 

What Is the origin of these Scnndl- 
uavlnu-llke people? Here is a splendid 
opportunity for (he student of heredity 
who accepts the modern Mcndellan views. 
Are these iieople simply sports or muta- 
tions, as the modern biologist classes 
anomalies such ns albinos? Or are they 
simply the result of uii lutermlngllug of 
north Buroitoan stuck with Eskimo stock? 
Here is a biological (luestlon of the ut- 
most imiKirtauce, a <iuestlnn tlmt can \m 
answered only after careful study of the 
physical characteristics of the tribe has 
been made, both from thb anthropological 
as well as from the Mcndellan standimlnt 

Assuming that the Ila-ue-rag-ml-ut of 
Victoria Land are mutants, a study of 
the people from the Mcndellan standpoint 
might reveal that the earlier, purer type 
was even more European than Its de- 
scendants Again, it might turn out that 
there was a direct admixture of European 
blood. Although It Is much too soon to 
venture any hyimthesls, and although Mr. 
Htefaussoii has arrived nt no definite con- 
clusions us .vet, It Is a matter of much In- - 
terest to ascertain what are the poaal- 
hltlttes of a direct mixture of European 
blood. 

In the fifteenth century the entire 
Norse-Teutonlc colony of Orceuland, with 
whom the name of Lief Ericson Is his- 
torically associated, disappeared. The 
colony’s Importance may be Judged from 
the fact that It had a bishop of the 
Church of Home, two monasteries, a con- 
vent, fourteen churches, and over three 
thousand Inhabitants. They were a aea- 
farlng people, who had crossed the water 
to Norway anfi to America before Colum- 
bus bad set out to discover Oatbay. Doou- 
ments In tbe Vatican show that the colony 
was In a prosperous condition as lata as 
1412. Tet, In the seventeenth OMtnty 
Haas Egede found only Eaklino In OfMO* 


The time Is drawing nigh when ' 
the Panama Canal wlU cease to be 
a vision and will become a reality. 
No engineering work In the entire , 
history of the world la of greater 
magnitude. For decades statennen < 
and engineers have urged tbe dig- 
glng of a waterway which woifid , 
unite the Pacific with the Atlantic. 

The Panama Canal is a monu- 
ment to American engineering . 
genius. To describe it adequat^y 
the BouNTiyio Amebican will de- 1 
vote to It the Issue of November 9th 
—the November mid-month nom|mr.J“ 
How the great locks were construct-'’?* 
ed in which ocean-going steamers 
will swim, how a mountain tyaa 
cut In two to make way for 
the Canal, how great steam 
shovels that scoop up five tons ot 
dirt at a time dug out the bed of 
the watmrway, and how landslides 
— svalanebes containing millions ot 
cubic yards — were coi>^ with, all 
this will be told. Our editor, Mr. 

J. Bernard Walker, made a special 
trip to Panama In order to gather 
much of the material which will ap- 
pear in this number. He spent sev- 
eral weeks at the Isthmus, studied 
every square Inch of the ground, 
spoke with I he men who are doing 
the great work— Col. Ooetbals, Col. 
Gorgas, and the rest — and brought 
with him facts which have not yet 
found their way Into print, and 
which will first appear In the 
ScreNTiric Amkuuan. 


Hie Grand 
Central Terminal 

There will soon be opened In the 
city of New York, a gateway that 
leads Into the heart of the western 
world’s greatest dty, a gateway 
that symbolises the peace-making 
work of the engineer and tbe 
changes that he has wrought on 
civilisation. Tbe portal of a me- 
dieval city was an oiietilng In a bat- 
tiemented wall. Through It no 
man dared go unchallenged. The 
new gateway of Ne«’ York la a dif- 
ferent structure. Far more ImiKis- 
Ing, far muri; monumental than any 
gateway of old, the Grand Central 
Htatlon will welcome tens of thon- 
sauds, who will pass through its 
marble lialls with no one to iisk 
them whence they came or whither 
they go. 

That beautiful structure may Im» 
regarded In two ways— as a symixil 
of clvlUsatlon’s progress and os an 
engineering work To Mr. Jules 
Guerin, one of the most distin- 
guished artists of our time, has 
lieeii Intmsteil tbe task of present- 
ing the symbol. He has made for 
the NoncjvTiric Amrbioan two mas- 
terpieces — one of them a colored 
cover. In which the station Is shown 
looming up mysteriously In the 
night, Illuminated from within by 
its own myriad lights and from 
without by the welcoming lights of 
the metropolis. He has also pre- 
pared a double page drawing of tbe 
’’Terminal City” — a drawing In 
which tbe brush and pencil have 
explained better than mere Words 
can explain It, tbe symbolic mean- 
ing of this vast structure of marble 
and steel, clustered alxint with 
^ buildings that may be regarded as 
appurtenant to it— iwst offices, 
hotels, and apartment houses. 

The engineering side will be 
treated In the usual ScisMtivic 
A maiCAN way. Fascinating, In- 
deed, will be the story of the work. 
Few realize that In the Main Sta- 
tion alone there are ajiproxlmatflly 
28,030 tons of sttwl; that the total 
excavation amounted to 8,094,760 
cubic yqrds ; that there bad been re- 
moved up to May Ist, 1912, 208,925 
carloads, which would make a train 
reaching from New York city to 
Omaha: and that to blast out the 
2,000.000 tons of rock. 780,000 
pounds of dynamite have been 
.used. Then, too, there Is the story 
of tbe tracks, how they are couneet- 
ad with the subway, how th^ have 
been laid underground riSr on tier, 
and how the whole station bga bent 
planned to that It would be not an 
«FMorn bttt an a^tootunil lOmf 
. nmt to « gpmt our. . > . T 
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land und BO tr««e of tbe HeandlDaviaii 
blood or laiigOKjre. What became of tin; 
ooloio'? Was It massacred by Boklmoe? 
Waa It swept out of exiatenoe by famlin* 
or pestilence? Or did It emigrate In e 
body? 

“The folklore collected by Knnd Has 
muNsen lii Smith Sound, by Prof. Boas In 
Bafllu Land and the Hudson Boy Region, 
and the sum of the evidence secured by 
our expeditions,” says Mr. Stefanssoii, 
"seem to me to point atroiigly to the prob- 
ability that the Noi-se colony in Qreeulaud 
was never entirely extermtnaled, but that 
the larger portion of It escaped, and it Is 
tbeir descendants, mixed with tbe de- 
scendants of tbe Bsklmos of their tlinu, 
whom we now find in Victoria Tjund. We 
realise fully that there are several 
theories that might cxplaiu the presence 
of blonde Eskimos ; wc merely consider 
that thla Is the most prolmble one.” 

In support of a possible Bcandlnat'lnu 
aucestry, Mr. Stefanssoii points out tta.it 
there are alight resemhiunces between the 
language of the blonde Victoria I>nnd Eski- 
mo of to-day and the old Norse language. 
Then, too, the Victoria T.Aud Eskimo slugs 
at least one song, alliterated in the old 
Norse scaldic style — something unheard 
of among other Esktraos The literary 
rosemblauces between the modem Vic- 
toria Ijind Eskimo und tbe old Norse- 
men are, however, not conclusive enough 
te point unmistakably to a Scandluavbin 
origin for the tribe. But taken together 
with tile ph.VHlcul chars cteristlcs of the 
tribe, which will soon be studied on the 
tiHsla of the measurements and photo 
graphs that Mr. Stefunsson has taken, it 
Is possible that a chain of evidence will 
be forged, so strong, that what Is now 
tentatively offered only as a more thtH>rv 
may liecome an established ethnological 
fact 

In the opinion of Dr. Clark Wlssler, 
curator of the department of outhro 
liology of the Ainerlcau Museum of Natural 
Illstory, Mr. Htefausaon has returned to 
the Dnlted Stales with an amount of ma- 
terial for study that Is unusually rich and 
promising. Mr. ftlefansson hn|ies to 
prove after be has hud an opiKirtunlty of 
studying a large collection of ethnologic 
material thot represents tlie life, customs, 
folklore not only of the hitherto unknown 
Eskimos of Vlctortal I>nnd. but of the 
known trllies that Inhabit the region 
alsMit I'olnt Barrow and the nortbeasterii 
shore of Alaska, that the Eskimos aw a 
whole came from (be oast along the north 
shore of the American contlueut to 
Alaska It may turn out that tbe Eskimo 
traditions In regard to certoin Important 
pventA such as the chronological seiineiifc 
of the founding and abandoning of vH 
lages can be retied ou for longer iieiiods 
tliau ethnologists have hitherto assumed. 
Thus, It may become ismstble for Mr 
Stefanssoii to allow with suffletmt accur- 
acy Just wheu Eskimus first reached the 
mouth of the Yukon River or whatever 
point it was that brought them lu contact 
with iieople of another race. 

So, too, the archeological relics that Mr. 
Stefansson has brought back may sliow 
that such arts as pottery-making and 
Itaskel-weai iiig are far more ancient In 
Eskimo culture than aiithroitologtsts have 
supiwsed. It seems reasonably certain iit 
present that Mr. Stefausson's arcbeologl- 
tail work extends the known area of the 
use of pottery over a thousuiid miles east 
of Point Barrow, which was by many con- 
sidered the eastern limit of the knowl- 
edge of the art 

The exiKHlltton has brought back specl- 
meus of what may prove to be rich Iron 
ore from ^’Ictorla T.siud, north of Cajie 
Bexley. Copper Is picked up almost any- 
where by the natives of the Whole Coruna- 
tlou Gulf district, each family having its 
favorite plube to search for knife and 
arrow material. 

A Jubilee of ^ IkabfriU 

August 12tb It waa im years ago 
I that Jonas Ilauwajr of Ixindon was 
' bom, who la credited with being the drat 
person to use an umbrella. When first 
carried, the latter comlitea of wbaleiioiie, 
oovered with heavy altaktu, the whole 
tvelshlng uenDbt 10 ponnda. 



Wouldn’t you 
like to know 


Who ask* the 
quetUon and what the 
answer ia and who stole 
the ring and who was 
suspected, and why I It's 
all In the biggest story 
ever printed in a maga- 
zine, "The Sixty -Rrst 
Second," by Owen John- 
son. Send the comer 
coupon with only 25 cent* 
and get the first three 
Installments (45 cents’ 
worth in all) of this great 
story of love, adventure 
and finance ; of great 
fortunes and beautiful 
women— a story of modem 
New York. "The Sixty- 
First Second" begins In 
the big October number of 
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On which side of the ledger 
is your hauling depsurtment? 


Is it a credit to your business or 
does it stand out as an ugly debit ? 
Docs the old out of date horse and 
wagon come up to the high busi- 
ness standard and maximum effi- 
ciency you are trying to maintain? 

Arc you arriving at all of your 
delivery points, with the least pos- 
sible hauling cost, in the very short- 
est amount of time? Are your 
deliveries rapid enough to satisfy 
your growing customers ? 

Are you meeting competition? 
Do you know to a certainty what 
your present method of hauling 
goocto is costing you? Is your de- 
livery system handled in a haphaz- 
ard way or is it definite and clear ? 

Through the installation of 
Gramm trucks, many large con- 
cerns have solved the above per- 
plexing questions. 

For years these jwroblems stump- 
ed and stalled the entire commer- 
cial world Every time a merchant 
picked up his delivery cost sheet, 
he wore a long face. There never 
was anything definite, clear or fixed 
about the cost of hauling merchan- 
dise until the modern American 
gasoline truck was developed into 
a commercial success. 


The Gramm Trucks have done 
more to solve the delivery problem 
than any other means yet employ- 
ed Once used it is invariably pro- 
nounced a practical necessity. 

For ten years it has been in the 
hands of all kinds of business or- 
ganizations. Dry goods houses, 
breweries, whole^e houses, de- 
partment stores, express compan- 
ies, manufacturers and merchants 
of all kinds — all are using Gramm 
Trucks to advantage. 

The Gramm Motor Truck is to 
your delivery department what the 
modern typewriter is to your office. 

Take note of the motor trucks 
you sec on the streets of your city. 
In most every case you will find 
they arc the property of your most 
prominent and progressive con-, 
cerns. I^ the best and biggest 
houses believe in and find the 
Gramm Truck an economy, it 
surely must apply to your busi- 
ness. Whether you need one 
truck or one hundred trucks, 
Gramm Trucks will cut expenses 
and develop your particular trade. 

The Gramm Truck will put 
your business on the level of the 
commercial progressives. It will 
not only i>ermit you to deliver 


more merchandise with more 
rapidity and at less cost pet pack- 
age, per stop, but it will give your 
business prestige, and a standing 
that will be of a tangible value. 

A line to us will bring you all 
the preliminary information. We 
can give you all of the initial and 
upkeep costs of either one Gramm 
Truck or a fleet, for your particu- 
lar business. We can advise you 
as to the size and number of 
trucks your business will requira 

We can give you the kind, the 
style, and give you the number of 
stops and mileage each truck can 
make in a day. Just drop us a 
line, and we will send you some 
very interesting information and 
literature on the hauling problem. 

Every merchant or manufac- 
turer should at least investigate 
this without further delay. Our 
information is the result ^ a ten 
year study on transportation prob- 
lems, and is worth considerable. 
It comes from thoroughly sea- 
soned and practical truck men 
who have been up against the 
very problems that confront you. 
Start corresponding with our fac- 
tory today. All information is 
gratis. 


The Gramm Motor Truck G>mpany, Lima, Ohio 

The Gramp plant ia the largeM iadhridoal track factory m die worid 
devoted exdushrdy to the producthm of tra^ 
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eimply, and intereettngly, the worliTe progreee tn eetttaijie 
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Good Cropo and Good Timea 

A MONO the many prophets who have lately been 
predicting u return of buHineitH proeperlty 
there in one whose voice siteakH with Hpecial 
aiithtirtty. We refer to the Agrrlcultural D^iartment 
at WaHhlngtou, whose recent announcement that the 
eroiw throughout the T^nlted Ktates promise to be of 
uuiiaiial abundance will do more to stimulate coufl- 
deuce In the Imsliiess world than an,v offlclal aimouuce- 
meut that bus emanated from Washlugtun for many 
months past. Not that the Agricultural Iieiiurtment 
has made ony deflnltc prediction of u revival of Imsl- 
iiciw, for that does not come within Its province; hut 
It Is HO generally understiKxl nowadays that thriv- 
ing agriculture is the basis of general business pros- 
perity. that the announcement of a •■bumiter" crop has 
come to be taken us equivalent to a ivedlctlou of a 
prosjieroiiH year. 

The estimate of tho probable crop for this year pre- 
sents an imiKtsliig and encouraging array of figures. 
The wheat crop, which Is estimated at over TOO.OOO.OOO 
Imsbels, should bring to the farmer over IKKKI.OUO.OOO. 
The corn crop, which Is estimated at nearly :i,(KI0,- 
tklO,W») bushels, has a farm value estimated at ft,300,- 
(KKl.OOO; while tho value of the oats crop, which will 
reach the highest figure In the history of our country, 
or 1.2n0,0rKj,(K»0 bushels, Is not far short of |i4(K),- 
(100,0(10 Adding to this the value of the crop of rye and 
barley and the other multltudluoua farm products, It 
Is estimated that tho value of the products of our 
farms at present prices will Is* over l|!7,000.(KIO,000. 
Not only does this vast sum benefit the farmer by 
swelling his bank account or by enabling him to lift 
bis hnnieii of mortgage, but the moving and disposal 
of the crop will bring proportionate wealth In other 
directions ; to tho rallnNids for transtKirtiitlon, and 
to the steamshiti companies for carrying Mie surplus 
abroad; to the owners of tho elevators, a vast Indus- 
try in Itself: to the owners of the huge mills that turn 
it Into flour, Mild to the buyers and brokers who bring 
producer and consumer together. 

Nor do€s< the sllmiihis of plciitlfnl croiw end with 
the mere matter of their sale and distribution. The 
funner lilniself lavomos a large purchaser of agri- 
cultural luaehiiier.t , and tho general imtirovement of 
his farm h.v I he construction of new hulldings, the 
construction or renewal of fences, to say nothing of 
the purchase of iintoinolulles and additional luxuries 
for his home, noi oiilj directly stimulates business in 
a wide variety of triides, l)ut, Indirectly, reacts strong- 
ly In NtlmulHtlng that revlvhl of credit and confidence 
which is essential to any lasting prosiierlty. 

Theory Modified by Practice 

A .‘< the result of his e\iiei1muuts with the whirl- 
ing table, fAingley ilemonstratiHl that the for- 
vMird portion of the wings of an aeroplane Is 
more elltclent than the after jiortlon, and he showed 
tliHt, other things tsHtig equal, the greatpr*the length 
of the leading or entering edge In jiroisirtlon to, the 
aieii of a plune, the greater would Is* the efilclency. 
In other wfords, a long and narrow plane would be 
nion* omoleiit than one that was short and deep. Bas- 
ing I heir conclusions upon tW» theory, many writers 
predieieil that, as speed IncreRsed, the' planes would 
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approach lu th»lr ttm tong mmI nuww. 

Whigs of faKb-flyl»g owb m tliie otodtixiiMh 
Aa a matter of 480^ Qto of tlw Uwt 

years lu mdng sutolitiMa to* tended^ ^0. 

sborteA the leogtb gUd deepen tbe wldm of tbe iteiUp, 
a tendeucy wlit« wm peftlevhuly hOtiCMW* to tlto 
remarkable ina(Ato^ tglth wUefa Vedztoee won the 
enp «t Ghtoaiio. JXb« maoti tor ttila depnrtiiire from 
theory la that tor atrwtttna reeffoua the ahorter and 
deeper wing la found to be proferahto. For a giroiii 
area and w'elght, the mo» compact the maefatoe, the 
stronger It wlU he. Bendl 
brehk the wlnga are toes, and the head 
Is reduced— the guy wlrea btring shorter and the wlwdh 
system of tniaslng preeentlng lose area and bead resist- 
ance. Langley's law still stands; and the proportlona 
of the racing monoplane of to-day i|lmply prove once 
more that theory la ever greatly modified by praettoe. 

Agftin the t^Restien of Pier Extenrioa 

L ast year It was the White Btar line and this 
year It la the Hamburg-Amerlcan line that la 
petitioning the War D^rtment tor a permit 
to add one hundred feet to Ita plors at the port of New 
York, in order to aceoaunodato Its lateat and largest 
liasseiiger ship. The "Imperator,” which was aupposed 
to be 9(X) fOet, and we are now Informed by the Vice 
IHrector of the company Is 918 feet In length over all, 
is due at this port next spring. The longeet pier of 
the Hoboken docks of this company Is 890 feet In 
length or seventy to eighty feet lees than is neceosary 
to give accommodation! with proper clearances, for 
the new lln«. When the White Star Line had its 
hearing before the War Department It was urged 
In reply that the granting of the permit for a 100- 
foot addition would not by any means settle the ques- 
tion of encroachment upon the North River fairway; 
since even larger ships would probably be built In the 
future. The predicted Increase has occurred, and once 
more the Board of Engineers of the United States Army 
are confronted with the problem of reconciling the 
apparently conBictlng Interests of the owners of these 
big ships and of the owners of the lessor craft which 
make use of the Hudson River. 

The Board of Engineers, whose duty It Is to pro- 
tecl Hie rivers and harbors of the United Htates against 
encroachment by private luteresta, have always ffheiwa 
a commendable aeal in the fulflllmeut of this trust. 
To say that at times they have erred on the side of 
caution and have been perhaiM a little too reaction- 
ary, is dlsUnetly to their credit; for the Stote and 
Federal Interest in the preservation of our rivers and 
bkrburs is Isith large and permanent ; and over and 
above that are those vast c<mimerclal Interests, whose 
urgent dejnaud that the bartwra and waterways of 
the country be so safeguarded as to promote the great- 
est good of the greateat number cannot be gainsaid. 

Now with regard to the particular case of the Hud- 
son River, It will be agreed that If the proposed ex- 
tension of piers Into the tolrwny will Impair Its use- 
fulness as a great artery for waterborne commeroe, 
the lengthening of these piers, however greatly it may 
be demanded by the exlgendea of any particular steam- 
ship company, should be strictly forbidden. 

Blit will B moderate extension of the piers work any 
serious Injury to tho Hudson River? We very much 
doubt It. As a matter of fact, after over a year of 
service, the 100-foot extension of the Wblte Btar Line 
pier has failed to show that It has tieen detrimental 
to the river, either by causing swifter currents, or by 
acting us an olistrucUmi to traffic up and down the 
Maubultan shore Uue. For this reason, among others, 
we believe that the extenalmi of the Hoboken piers 
should tie permitted, nud this, not merely In the Inter- 
est of the particular comimny now affected, butrof 
shipping at large, and of. the port of New York to 
particular. 

In any discussion of this question therb Is one fact 
which must never be forgotten, namely, that there will 
lie an inevitable growth in the sloe of future steam- 
ships. This Increase la guaranteed by the .fact that, 
other things being equal. It costs less to carry a ton 
of frriffAt a given distance In the larger than It does 
lu (he smaller ships. Passengers, moreover, can be 
traiisiiorted with greater comtort and with lees dis- 
tress from the motloli of the sea. Hblps will grow 
larger, nut smaltor; let us be sure of that; and it, 
because of the lack of accommodation, the large ships 
of the future cannot come to Che port of -New York, 
they will go to those taarbon where they can be 
accommodated. 

The question, then, narrows Itself dovtn to this: 
Are we willing to sacrifice a UtUe of the width of the 
Hudson River at New York In order to maintain our 
IHisUlou as the leading imrt of the Atlantic seaboard? 
The argument In tovor of pibr extetastdm la atreagth- 
eued by the toct that ,ta comparison With the large 
Ijorts of the werld. New Yortt, In x<ee|wct of the width 
of Its tolrway. Is the most favorably ottnated of alL 
Thus the clear width «f the Thamee fit the 




^ HudMui wtim at its i 
riegr Wl4lh of itihM tofit anderonfffi 
tofit he nMfid to the Bobokan |lNip»/r 
olefiT width of 2340 toet h 

The BotiWTmo Aiinie«jr wmihS ti 
cate iKMfik fin encroficffimmit toton th 
be detrimental to trfilBc; bttt ta t 
rdattac to otbet greai: porta of toe ? 
the proper ccanpromlae between lelq 
u1dth region of river hae Yet to be n 
the limit of pier length will be fOitod h 
and 1,000 feet, according to the loentloB- 

Pipe GrUipAm ,, 

I T la « fitmnge apomfily tofit to.tWe 

and partlomarly to pnotkfil AaMilcaki^ 

Unnal tearing vp ef streeta to Ifiy, i 
ueet up plpee and wlrce, hfia not been a 
the praettoe of putting ondergronnd « 
gfilleriefi. The InconveideDce of toe < 
dlffturbanee la apparent to every one, a 
ncM of preaent methods hat bOen foMtbly p 
again and again- NeverthMess, notbing i 
has been aecompUsbed to America to t 
lug municipal pipe galleries, . 

It Is true that the frequency of street otMnlillM|i|a||jr 
have been reduced, and that public aervlee tMpMifi- 
tloiis are not allowed to dig wbeoeroe theE ,|Pro>fi> 
without the formality of even a permit: ;^JIiarohw^' be- 
fore new pavements are now laid down, to m«»y glilfifi 
It Is more often tbe custom to require corporatlonn ro 
do In advanee any substantial oonatTnothm Or repaVifi 
which may he needed. In order to postpone at'^ long W 
possible the first breaking np of the uew'pfiVement 
And yet, sooner or later, the breaking np ptoctHW beglna 
again. 

The moat extensive placing of ondergronnd struc- 
tures In galleries Is, of course; to be found In Paris 
and lAindon, the sewers being used In Paris, while in 
T/oudon the County Council has construotod pipe gal- 
k-rles under a number of new fitreets. The trouble to 
America has not been duo to a lack of study of the 
subject ; for the best-designed galleries actually planned 
anywhere appear to have been thoee proposed by 
tbe late Rapid Tranolt Oommlsslou for toe subway 
In lower Broadway, New York. These gallsrlM, It 
may be remembered, had seven separate divisions, 
with the electric ducto of the street rallwoy company 
In tbe center, chambers for pipes on each side of the 
street, and seporate ducts for high and low tension 
ronductors, also on each aide, with separate nunbolea 
fog each class of wires, and distribution iMissagea from 
manholes along in front of buildings. Isnig openlugH 
for handling pipes and ventllatow were also provided, 
and It was a great setback to tbe progress of street 
engineering when toe Idea of building the galleries 
had to be abandoned. Various types of galleries, based 
on the New York type, were suggested for Bostuu, when 
tbe Washington Rtreet subway wan propossd,' bgt noth- 
ing resulted beypiid the plana. 

Tbe chief reason for the faUure to build tlie lower 
Broadway galleries was sold at the tone to lie a 
difference of as to what city department was 

III have charge of toe gallerisa, and unfortunately the 
completion of toe subway could not be delayed 
‘^for tbe settling of tbe question. Tn Boston there 
were several objectors. The municipal engineerH con- 
sulted wanted their pipes above the subway, while too 
railway company objected to any construction which 
would lowec toe station platformfi a foot more than 
was absolutely necessary. Tho dty engineer, taove- 
over, objected to any placing of pipes, water, sewer, 
or guB, lu an Ofma gallery, no matter how well defflgued, 
on too ground tost toe cbaractor of muuKfipal em- ‘ 
ployees had so deteriorated that It was unsafe to place 
toe malntenai^ to their hande of plpee In a cniRlnon 
gallery. 

While It la welj to err on the Bide of safety before 
making radical (^ifingos. there appears to be ample 
testimony that tbe plaolag of plpm to gallerias wofild 
wake for greater aafoty taatead of greater danger, in 
the London gnlMiw, larg* gfis mnlaa fire fm^ elooe 
to eleetrie light cahlfia, and yot no egplosloiui hero 
oeettrred ; wbenas gaff Ufilmi bitriad under Streets have . 
caused oonfftfiiri expiorioiu to dUterent cities. 

The first AntoM^ hity which wUt iB*ke fi rofil b»- i 
gtofitog with pipe gaUmetos, win be pevformtag fi i;i^t ^ 
public service, A block or two woirtd be heftM, th»|i v 
nothing; bai A(fi|^ is done should he w«a done ovhht ^ 
At elL got oonstnicted'V peeriy 'matotfilfoi^ u . 

gallery ini|d^'4«Wf< the catMe 'to»roth«il| '-V 

to isrofitty to te baiMia that the pnUiMc iMBrrIro wisn^ 
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ndth QuMfta IMnta.’^Ta ihow by 
jjlKmiy Otiifliato ii tUgfatodb^ * «roap of 
imrtflllfld lix Quart^tnbe merouiy* 
blioak of lUuMtolidi Street, 320 feet 
of fi)000 «a>adle*power and bum 
n amoual oott of aUty-iune 

Cw.--On the Ettkoping^Hoby line of 
'^Ipte nUnwd tluK Is sow running a new 
engine and eleotrlo oar whiob oarriea 4(J 
Ikja blaiined that the Diesel engine which 
,is very well adapted for this purpose and 
bensol motor. This latter was tried by 
^ t njeoted. The railroad line is a short 
|iles, and a good speed of 46 miles an hour is 
usual, the engine drives a dynamo so as to 
motors. The fu^ oousiunption 
oil against 0.6 to 1 ton of ooal for a steam 
laiHiliiiaii^. and a small amount of water is used. As 
oonsumed, but few stops need be made 

Jiyilift; With the Aid of Wireless Telegraphy.— 

government is engaged upon plans for the 
tfiolr^'eltoiii telegraphy in mapping colonial regions, 
egMilailip mlgian Congo. It is well known that a very 
sapid ipmi can thus be obtained for the difference in 
laPIlWIlAdiliitween any two points as shown by the differ- 
enilpitiP ifllhir respective times. Previous experiments 
H KIl tlton this Utter is readily shown by sending winiless 
d||w|h hatmreen the two points. The method is likely to 
mMil p’sMluable one in colonial regions where there are 
gp.4alg|glpph Unes, as portable wireless posts can l>e set 
trouble. In Belgium it is thought that a 
WUdlhe Congo which would take ten years to draw up 
dHt Pi# be made in two years. 

Whaleee Telegreph Ontflt for AeropUnee. -Tlie new 
IlWden army aeropUne is oommeneing to make flights 
fix order to test the new wireless outfit that has boon 
Mied upon it, and some good results are oxpeoted. The 
appmatus is of the Utest Maroom construction and is 
■apde up into separately oontained units so as to permit 
ef distributing its weight, as may bo found neoessary. A 
speoial unspUUble acoumulator is employed. The only 
high-tension wire on the oeropiano is run in a welt-insu- 
lated tube through the fuselage of the machine, so as to 
gnard against shooks. The trail wire has a safoty-break- 
iag plug which releases the wire at onee when pulled upon 
fay any object on the ground. For the ground-reoeiving 
alhtion an improved portable wireless (KMt is used whioli 
oan be ereoted in a few minutes. 

Hratlng a ChBrek With Electricity. —A suooossful in- 
apuioe of eleotrio heating for a large ohuroh is seen in the 
M. Sebaldus Churoh at Nuremberg. Individual heaters 
am used in each pew so that a good distribution of boat 
raiults. This ia done by motinting a long tube heater 
aaar the floor in front of the seat and along the back of 
tha fcdlowlng pew, which acts as a foot warmer. The 
•laetrio heating tube is a 3-inoh iron pipe which contains 
a smaller tube wound with resistanoo wire. At each pew 
la a switch for cutting out the heater, and all the separate 
wms from the heaters run to oonneotion boxes plaoed at 
different points under the flow. A perforated iron foot 
nat runs dong above each heater. The ohuroh has a seat- 
iag oapaoity of 1,200, and the length of pows is 1,760 feet 
hi all. 

Electric Cara for the Snbnrbaa Syatem of Paris.— 
Praparatory to carrying out the projeot for using eleotrio 
trains on the extensive west suburban system of Paris, 
the railroad oompany is testing a new passenger motor 
mv which will probably bo used. It is now running on 
the Parls-Versaillee eleotrio line. For the suburbs it is 
desired to adopt a systmn of frequent and short trains as 
hk the subway, and these will be made up of trains of two 
er several motor oars and perhaps trailers. The new oar 
has double truoks, each one fltfed with a 260 horse-power 
■wtor, making 600 horsA-power for the entire oar. It 
makee 50 miles an hour on the level. Trains are made up 
wMi a motor oar iNesaoh end and intermediate motor oars 
or trailers, using the multiple-unit oontrol method. Suoh 
earn have seats for 100 passengers. At some hours a single 
rawoaa be run, and at others 6 to 8 oan. 

WlretoM Telegraphy 'In 8dlvia.-^Uvia is the latest 
off the South Amerioan iwpubUos to adopt* wireltss tele- 
paphy, the government having entered into a contract 
with the British Marooni Company for laying out an ex- 
tnnalve raheme. This provMea tar the ereotion at two 
graupB of stations, nam^, five stations of 6 kilowatt stee 
«hd two UMdtowatt pfauttsi The latter will be ereoted 
ntdia Ptw and Puerto Sanne, while the smaller plaiite are ' 
Ihrated at Blbenlta, <>|hija, Trinidad, Yaoulba and 
ffMttaOntS. The psogtess of this work will be watohed 
.wltb totiftst, for the stetione may idtimately become 
tthlDSd ht aflOBsidefeldy huffw natssork tium ie at praaent 
nUn^Merit Boihrto, Cddls gad.Aiffntiba->^ 
ewnstrito-^irilQ be in p o ra e ra t i ra of impoetaiit wirtieei 
ra|priti)igtiMUi> M to Iwrieot totaruti wouhtog and 


The CsUowtng nnlqne advertisement appeared re- 
cently in a Hanovra (Oermaay) paper: “Lost, from an 
aeroplane, gold wateh and ohain; was last seen disap- 
pearing in large stack of rye on a field near Ulran. Lib- 
eral reward for return of same." 

A Proposed Long-distance, Hydre-aeroplane Plight.— 

A Paris to the sea flight for hydro-aeroplanes is being 
discussed by the Aero Club for next year, and the pre- 
vailing idea is to make it a river and sea event, that is 
the flights will take plaoe over the Berne from the oity to 
the Channel ooaet at Deauville, the well-known watering 
plaoe. Then the flyers will make over-sea races of vari- 
ous kinds in the (Channel region. At DeanviUe it is 
greatly desired to promote an event of the kind, and a 
local oommitte is now formed, beaded by Prinoe Murat 
and Henator Henri Deutaoh. 

A« Aeroptaae for Vertical Movement.- In a patent. 
No. 1,037.278, a St. Louis man, John R. Martm, presents 
an aeroplane in which a segmental rack is oanied by the 
plane and a gear carried by the ear suspended from the 
plane is meshed with the rack and the plane may be 
shifted from a vertical to a flying position. A propeller 
is carried by the iflane and is suitably driven and meaiui 
are provided for operating the steering devioe so that a 
single propeller may be employed to lift the entire ma- 
chine from the ground in a vertical oourse to a flying 
position and may then propel the maohino in flight. 

Plying Boats on Lake Leman.— During the present 
season's tests a number of hydro-aeroplane flights are 
hmng made on Lake Leman. Recently the Swiss pilot. 
Grandjean, on a monoplane of his own design with a 
60 horse-power Oarlikon motor, won the Eynard prm of 
12,000 which was founded in 1000 under rules made by 
the Swiss Aviation Club. Grandjean made the flight 
over the lak« from Chilian to Vareoix, near Geneva, 
with stops aooordlng to the rules at Uuehy and two 
other plaoes. Ho thus holds the prise, but this oan bo 
nompetod for up to Deoember 2l8t of this year. 

Hunting with Aerotfanes. — Hunting of game by aerr>- 
plane is likely to beoame one of the stxirts of the future, 
and in Franoe several of the pUota are bsooming adepts 
at this kind uf ehaae. Moreau is one of these, but he 
lately mot with an aoeident whioh however is not very 
serious. Ho bad been invited by the Mayor of Varennes, 
near Paris, to take part in the opening of the tali bunting 
soasou, and was flying near the ground, when a shot 
fired by an imprudent hunter stniok him in the eye. 
Rut he was soon able to make a landing and received 
medioal aid at ouoe, so that probably he will not he 
laid up for more than two weeks. 

LMg Diatoaea C oad aB Pipe for Hydrogao.— The 
newly leaned ainhip harbor at Frankfort, Germany, haa 
a long (flstanoe maia for li 3 rdrogen, the first of its land in 
Germany. The gUa oomes from the ohemioal factory 
“Elektron,” of Oriosheim, 2Vi miles away, where daily 
from 635,000 to 700,000 oubio feet of hydrogen are ob- 
tained as a by-produot, which formwly was allowed to 
escape into tha air. This quantity would be sufBoient to 
fill oompletoty one Zeppelin airship a day. At prarant 
the amount of gas that oan be piped to the tenoiaal. at 
Frankfort is 36,000, oubio feet per day. On amount of 
the easy diffuaibilUy of hydroi^ gasi naady the entire 
length of the piping bad to be wolded together by the 
autogenous prooera. Tha gas is conveyed to a gpw ho|dar 
of about 212,000 oubio feet oraiaoity, from whsce it is M 
through subterranean pipes to the ocment flooring; of the 
airship hall. These pipes terminate in IB abafU frinu 
which oonneotion oan ^ made with the individual gas 
oella of the airship. 

A MUtatf B a rra an BigiaM.— A very Inteceeting teat 
waa made hy Henry Farman with a new aeroplane. 
whMh ia draigoed for army lira, this being, a miniature 
blplaiie having a total spi^ of 30 fwt, but it oan be 
folded up within 7 minutes, so as to have but 10 feet 
width. The body of the aeroplane oan be taken apart 
and paokad llkewiaa. M. Farman set out to make a 
praotiaal flight with the aeroplane in the neighliorhood 
of Paris, and left tiw Cheions camp at 8 o’clock in the 
evening ifitti the IdM at alighting mar the oity and of 
prooedUng with * rapid diamouaUng of the flyer, so as 
to tranaport it quioltiy by road. This he was able to do 
very waU. wiit ba aUjiitai in • vefy rough plowed field 
in the aabarito. Aided only by • farmer, be nqiidly 
di s n a ra m bled the mnohine and awaited an automobile, 
whioh than towed his dismounted bifdane back to town 
at full epmd so timt it oould be plaoed in an automobile 
gangiB. Tbps it wal Shown that the Farman biplane oan 
be handiad very quiakiy in tbk way. On the flight it 
made aw hvenige apeed of 75 milsa an hour, and at the 
start it iww to a h^t <a 3W^t in 60 seconds. This 
new biltinito od ftmm’a ia flttoii- with a 75 horsaqmwHr 
OnonMaratWi. On apravieiu tMt MChalonB,ita«itiid 
on board llKipmmda ^ gaaoliae together with thn pHnt 
and CMW pmaangra and raadb 70 tnilea an hour. It 
oould bd pMhsd «p Her tnui«ort In 7 ulnutoa and 16 


Antomobile 

Early Self-atarter. — That the self-starter is not new, 
ia shown by the record of one American oompany manu- 
faoturing air-oooled oars. As long ago as 1002 a 8yra- 
ouae man, John Wilkinson, owned a motor oar, equipped 
with a motor starter of the oompressed air typo. 

One Way to Slop the Cut-out Fiend. — Finding it next 
to imposHiliIo to prevent motorists from opening the 
muflinr cut-out and emitting Galling gun explosions, the 
Columbus (O ) City ('oiineil is eonsidering a lull which 
would oauso all muffler eut-oiits to 1 m> waled hy a city 
official, for a fee of .W eents If at any time or jilaoe a ear 
i.s found to have lliis seal broken or damaged, it moans a 
fine — no further evnlenee iieing required. 

Veracity and Value of Police Evidence.— A British 
lawyer whose client was arrested for siMTiliiig ciiiestioried 
the evidenet* given by the polieeinari, elainiing timl the 
man wa.s incapable of judging himmvI or distaiiee He 
asked the offloor the width of the oourtrooni, and ro- 
eei ved the answer “20 feet ’’ Tlie room was over .10 feet 
wide! The court subjtHited him to a test of time and the 
answers fell so far short of the eomsd, that the accused 
was let off fret'. 

An Odd Engine SUrter.— The problem of salisfaclonlv 
starting a gasoline engine has lieen attacked from a new 
point of view, the apiiaratiis l,eiiig somew'hat similar to 
an old-style “pruning atlachmeiil ” Screwed into each 
valve cap is a small reservoir wliieli eontains gasohno. 
Into this gasoline dips an electric lllanient winch receives 
its current from a battery, througli a si art mg switch 
When the euirent is switelied on, tiie fllnmciit is heated 
and gasoline vapors are forciid through a tulw into the 
cylinders 

Reckless Use of Gasoline In Cleaning.- - The acme 
of recklessness apiiears to liave been rc-ached by certain 
men jn an Iowa public garage recently Too la/.y to use 
the more teiliuiiH method of washing oilv articles with 
soap and water, they iiiiproMsed a giisoline spray, with 
which they started cleaning greaeiM.'overed machinery. 
As might have Ision expiytisl, the entire garage was soon 
oonvortod into a giant carbureter, tlie mixture created 
by the gasohno vapors and tlio atmospheni within the 
building finally exploding with temiie force. 

The Passing of the Horse in ('ilies. — Time was, and 
that not so very long ago, when the first thing tlie rela- 
tives of a siok iierson did was to cover the street in front 
of the house with straw so as to deaden all sounds from 
imsRing vehicles The gri'iil, niimb<.r of rubhcr-tircd 
automobiles lias matle this precaution unnecessary, ami 
instead of the tmic'-lionoml si raw novenng, there ap- 
peared a big sign at etwh stns'I cnissing near the “house 
of sickness," on which this seiitciice was painted in big 
letters “Don’t hoot* Illness!" ('oincident with 
tile appearance of this sign m Kensington, Js>ndo]i, 
the London Dat/i/ Minor piihlished a trenchant edi- 
torial on the foolishness of taxing automobiles for the 
use of Pity strw'ts. “ The horse is a danger and a nuisance 
in the str«»etR of a large citv Wc hear a lot of motor-car 
strec't taxes, hut it is the horse which should Im' taxed, 
not the motor oar. The horse is iinhvgieiiie, erratic and 
occupies 1,00 much siiacc Tax liie horse os y^jii would 
dogs, and leave the motor cars alone!" 

A New Speed Indicator for Automobiles. —A new 
spewiomoter-taohonieter ot the hydrauhe type has re- 
oently been inlrodueed in this country from (lermany. 
and while it is snitabli' aliki' to all tiinnncr of vehicles its 
chief interest naturiillv centers around Us applicability 
to aiitomohiles It consists mainh of a three-cylindered 
pump, submerged in oil and ac-tiialed hy a flexible shaft 
cimpled to the front whwls The rapidh revolving shaft 
causes the pump to force oil into a fourth cylinder, 
moiinU’d alongside of the pump, m w Inch a piston rises or 
falls according to the qiiaiitily of oil m the cylinder. A(, 
the tiottom of this cylinder is a small orifice which per- 
mits the oil to return to the jnimp The top of the piston 
is connected tlirough a gear and lever system with a 
recording hand, and with a tape recorder on which all 
extraordinary motions of the piston and biothcd disk 
recorder ore printed together with the time of their oceur- 
rcnce. The reconler works m the following maimer .As 
the speed of tiie front wheels incn'ases or dccn'ascs, a 
valve covering the nhove-menlioiied oil onfiee is closed 
or opened more or less, thus itt-rmiUmg varving quanti- 
ties of oil to escape and wintrolling the rising and falling 
of the piston. The smallest nsc of the piston is gn'ntiv 
am|fllfled by suitable gearing, so that the recording hand 
desoribce an are of a circle siiflleicntly large to he cusily 
reoognizablo. Interimsed m this gearing and roritimg part 
of the transmitter is a disk flt.od with a number of pins at 
certain intervals. When thsi )>istoii rises the disk turns, 
and as soon as the simkmI exmieds a cerium arbitrary 
limit, contact writh the pm at that point causes the typo 
reoorder to act, and an imprint of ttic time and of the 
excessive speed is made. In addition to these ordinary 
performanoes the recording device can be arranged to 
record every movement of the stfs'nng wlieel, the brakes, 
the olutoh, etc., so that a oomplete record oan be kept 
of the entire movements of the ear and driver, which 
prove extreme importance in oaees of aoeident. 
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The Vacuum Cleaner in Cotton Mills 

Modern Methods Applied to Indaetrinl BanlUtion 

I N the eorlier days of the Induetry cotton eplnnlnc 
UN im ocpuimtlon whn notorious for Itw pernlcioue 
effeetK uimiu the health of the workmen. The air in 
the Hliiijw wna laden with fine duet of cotton flbore and 
other tloatluK partlcU'a derived from the raw material 
and the NurnmudlugM, atid this, being; breathed In day 
after du.v liy the workmen, gradually choked up the 
tine iHiNHUgeH of the liingH and rendered the men an 
euN.v prey to the uttacka of dlaeaae germa. Tubercu- 
IokIn of the lungH wun u typical occupational diaeaee 
of cotton Nplnnera. And, indeed, a look at the laat 
of the lIluNtratlunN accompanying thla article ahowa 
clearly enough the danger lurking In the cotton mlU 
duHt. For la thin microphotograph we clearly dlocem 
not only the Cotton fllierM —tioiie too desirable Intmd- 
erw In human respiratory urgaus— but also various 
sharij and angular fragmenta, which, entering the 
lung, lacerate Its delicate tissues and start local Irri- 
tations and wounds, favorite ]>nlntM of attack for 
the tubercle Imcllliis. 

A purtii'ularlj harmful oiierallon In the cotton mill 
Is that of ‘'stripping" the carding engine cylinder, which 
is iierforim>d three or four times dally on each ma- 
ohltie. in thla procedure a cloud of dust is raised, 
which diffuses Itself through the work-room, unless 
precautionary mensures are adopted, tine of the first 
Improvements Intrtsluctal was to place ventilating fans 
at suitable points, which drew the atr, and with It 
some of the dust, out of the room and discharged It 
out of doors. But evidently this Is at l)eHt only a 
poor remedy for the condition combated With the de- 
velopment of modern methods has come a new system 
which Is a vast Improvement a auction conduit lead- 
ing from a lioml over the stripping machine to the 
exterior. The hood Is placed close to the point at 
which the iwriilclous dust Is raised, and, In fact. In- 
closes the sfrlpplug brush, s<i that the removal of the 
fitmtlng iwrtlcle Is practically complete. The prin- 
ciple employed Is essentially that of the vacuum car- 
pet sweer)er. The entire stripping brush Is Inclosed In 
a iwrtahle hood, connected to u vacuum exhaust tube. 

At first sight It may appear that the addition of 
such a hood and conduit to the stripping brush would 
add not Incuuslderuhly to the burden of the workmen 
who have to carry the brush from machine to machine. 
The old type of brush weighed from 48 to tW 
|K)unds As a matter of fact, by careful attention 
to the material employed (aluminium) It bus Iteeu 
found isissllile to make an entire brush and limsl with 
ail aggregate weight not exceeding 00 pounds 
There are several tyjies of vacuum strippers. In 
some the dust Is collected in a canvas hag, while the 
fiber Is "stripped" from the brush setwrately In an- 
other form of machine both fiber and dust are sucked 
off together, and the dust Is then seiiurated out by fil- 
tration. An Idea of the nature and rpiaiitlty of the 
dust thus collected and the tll)er ret'overed may be 
obtalni>d from one of the uccomiaiuyliig llluslratlans, 
in which A shows a basket filled with the dust, and 
n the correstioudlng valuable fiber recovered 

A School for Traction Engineen 

I N the February 10th Issue of the Scientific Amebi- 
CAN an article appeared entitled. “Making the Trac- 
tloneer ” This article gave to the reader an Idea us 
to what is Iwlng dune lii the line of education of oper- 
ators of farm tractors. 

Since the u|iis‘aruuce of the article In question a 
new Institution 1ms been organlxed, which alms to ape- 
flallxe on this type of education. The Instltuliou la 
known ns the Indiana Sclnsil of Tructloiieerlng, and Is 
l(M-iitHl (It I.iil'Drle. liidlaiiu. The school alms to teach 
tliul phase of engineering which will lie of the greatest 
talne to the funnel It will not only Instruct the farmer 
In the oiicriitloii of his gas engine, but will also Instruct 
him In all Ihose subjects commonly gruuiied under 
ugiicnltiiral engineering There are a vast number of 
men In this (omilrt- farmers and mechanics — who ap- 
ply engliKHTlng in lliolr dally work, hut who have had 
no training In engineering science Many of these men 
are unable to get nway from their work for any length 
of time to atleml si bool, and miiny are unprepared to 
take up the Instniellon offered In eiigineerlug colleges. 
These men lire not In tussl of a technical education 
such as Is offeied In a college or university, but need 
such instruction as will enable them to jicrform their 
work with greater efttcleiiey It la for this class of 
men that this school has l»eeii organized 
At present courses an* offered in gas engines, power- 
farming, and agricultural engineering The first course 
covers the oimratlon of all tyiies of gas ohglnes The 
power-farming course gives helpful suggest Urns on 
the best methods of applying engines to farm work 
with definite Instruction on the oiieraflon of the vari- 
ous farm Implements. The course In Agricultural , 
Kiiglneerlng takes up such important ajuhlccts as farm 
hulldlnKi^l«llo8, the use of concrete on the farm, farm 


machinery, farm lighting systems, beating and ventila- 
tion of farm buildings, water supply syetema, di»lti- 
oge and Irrtgatloa, and road building. It coven engi- 
neering subjects which are of opedal Importance to 
the farmer. 

Inatructi.on la given by means of residenoei, corre- 
spondence, end traveling courses. The residence course 
Is maintained at LaPorte, Indiana. Inatructlon In 
this school Is given by means of lectures and redta- 



Uoeless dust CA) collected in the beg, and velu< 
able fiber (B) recovered from the stripping bnieh. 



Vacuum etrlpper at work on the 
main cylinder cording engine. 


View of etripper, ehowing hood incloeing one of the 
etripplng bniehee and connected to a vacuum pipe. 


Mierophotoffraph of etrlpidnt ddet. Note the ehorp 
angular frognMnte os well tbo cotton fibore. 


tlons and hy practical vrorfc on engtnes 

.mochliiee. Arramementn bare bami MK'fMfiMy 

odvanood otudehts in the etlMMl msor, 

tbdr time In a tractor foeto^ in tiio 

teetlng and Inspection of engiiles. 

A eorreepondence course is ofiEerod 
are unable to attend the reoidenoe 
tion by correspimdmoe will be given lnH|pilHBMti|N'- 
ner as such Instruction Is given lu o«piil||gl|^^ 
enoe schools with one exception. A ail||iMrt 

will be maintained to give tbe requffl|dBiMiMlAeo 
actual engines for the students iinn1iy|||_jpg [|inl|Tr 
sponddiee course. This school will vi tfcjpl liie bjpe 
a sulHclent number of correspondence mHIm egfillki- 
rolled witblu reaching distance and gli^pii|fi,iHi|IIN>t 
tbe Inatructlon which can best be given Ir.wP OMf^f 
modela and working machines. It Is tl^^pilgi <efi<lllbe 
school to combine tbe practical work oMmI MttiPie 
traveling school with the luatructloa givsOklir iMliyao 
as to give tbe student the same opportutMg OC OUpg- 
log a well-balanced course as be would 
lug a residence school. u|t%. 

This part of the school’s programme is MihMliy oibsv, 
but It promises well to solve the questloUfK 
tbe school to tbe door of the student wbow SHiakle'-^) 
get away for an extended course at a ivsldWiyaMf^^ 

SoHune CuHore in the Southern IpilMi 

S Bit AMR or benne plant (Scuamum orient. flW) 
Is a native of India, and Is now being cigllbMHIefifiu 
nearly all tropical and semi-tropical regla|^ «( iMte 
world. The plant Is s hairy, sticky annual, al|^4feaee 
feet high, and produces mi ahundauce of Wtt 

pear-shaped seeds. It was first Introduced'^Bitia MW 
United States liefore the middle of the seuMtMaMi 
century, and was cultivated successfully as tm wattk 
as Burlington, New Jersey. It ripens Its seeds ln,,UMiat 
of tbe Middle States. Resame Is admirably adfilgsd 
to the dry soil In the southern part of the Ffiltal 
States, Mexico, Central America, Colombia, Brltlfm 
Oulana, and other parts of South America. Within a 
comparatively few yiairs its culture has been un«lpr- 
taken in Germany, France, and England. In Mexlpe 
It flourishes In soil scarcely suitable for any othor 
crop, and it Is quite probable that the center of tbs 
sesame industry in the western hemisphere will smm 
develop lu that country and the southwestern TIuKod 
States, where a good deal of land Is allowed to lie idle 
because It Is unfit for most of the other farm croiNZ. 
Tbe negroes near Charleston, South Carolina, are said 
to have grown sesame lu a small way for over t>v« 
hundred years. 

The Fulted States Department of Agriculture is now 
conducting experiments In the Southwest, and the re- 
sults thus far attained show conclusively that In many 
parts this crop will richly repay for planting. The 
next step on the part of the department offlcials la t» 
find a market for the crop, and they are now endeavor- 
ing to Interest the confectioners to use the oil, whlgh 
is at present obtained from Marseilles In France, whan 
the greater proportion of the commercial oil is ox- 
pressed. 

The chief merit of this crop Is that It rer]uires vary 
little cultivation of the soil. It la sown in shallow 
drills usually from three to four feet apart and aboat 
twelve Inches apart In the rows. Sowing takes pliWe 
as early In the spring as possible. In the southern 
States It re<|ulres from tbe first of April to June flsr 
the crop to riiieii, but the plants are left in the flMd 
until autumn, when the leaves fall off. The stems tw 
then cut, bound lu sheaves and stacked In the field to 
dry. When tbe oblong (Mids or capsules which contata 
numerous small seeds are thoroughly dry, they bunst 
open, A piece of cloth Is then spread ont on the gronafi 
and the sheavea are shaken over It so as to gather tto 
seeds. 

An abundsuce of yellow, mild and bland oil callsl 
‘‘glngelly," rosembllug olive oil, b( obtained from ttto 
seed If the oil Is of a very good quality, It Is employs! 
as an adulterant of oil of almonds, and Is of grtot 
economic virtbe, only second to cocoanut oil lu tto 
varltJty of Its uses. It Is employed for culinary pto- 
poses, food, medicine, cosmetics, illumination, lubrito* 
tlon, Hoap-maklug, etc. The oil Is also used in maklag 
a very attractive confection, being use<I like peanto 
In making a "brittle.” The cakea left after the oil hiw 
been pressed from the seeds are used as food by the 
poorer classes and also serves aa good food for cattle, 
The negroes of Mexico aye lu the habit of crushing ar 
grinding tbe seeds into s meal for the purpose of mak- 
ing a drink Ilka coffee. Tbe narcotic properties 
very pronowaoed. 

The demand In the United States for glngelly cjR 
is oonstently Inereaslug, and although tbe price « 
tbe aeed Is ratbw low there Is undoubtedly a Ifavorablp ‘ 
oppoftunlty fw developing aeaaae culture In tlii 
SonCUkrn Statea.' In caae of its production on a scalg 
latgar than it la at preaent it would aoon become an 
economical ^uaatlon, and tbe price of both aaed aai| 
oU would UMl^e in vkliie. 








Takinc the cream to the station in a small chore. 



It moans a quick trip for groceries. 


VM Motorcycle and the Farmer 

By J. M. Palmer. 

A MOTOBOycWa is a luxur.v to tho clt.v 
ntun, but to the faruior it Ik ttuth n 
luxury and a buHlnem necessity. After 
dM chores are done be can get on bis 
mMblne, go to town in fifteen or twenty 
ttlautes. go to the then tor, or sjieud the 
ereoing at the club or park, and not have 
to put in three or four hours on the road 
behind the family plug. Tho motorcycle 
seeds very little care; is inexpensive to 
operate, and is a piece of machinery that 
every fanner who can afford it should 
have. 

Leaving out the pleasure side, the mo- 
torcycle is very useful on the farm in 
making quick trips to town Maybe the 
housewife finds that she Is going to ruu 
short on groceries for <llniier It Is only 
a matter of half an hour to make a trip 
to town and get the nee<led supplies. Sup- 
pose it is durlug the wbeul harvest and 
the work is nishlng; a bolt or casting is 
broken and the whole crew la thrown out 
of work. Tou cau make the trip to town 
on your motorc.rcle, get the needed part 
and have the machine In running order in 
less than an hour, while If you had 
hitch up the family horse and make the 
trip it prolmbly would take half a day. 

A m«)(orcycIe is very handy in case of 
emergency. Speed in getting the doctor 
or some medicine 1ms saved many a life. 

Kvery motorcycle should be equipped 
with a luggage-currier. With one of these 
H load of eight or nine hundred pounds 
may Im carrltal. One currier may l»e at- 
tached back of (lie seat utid another l/i 
front of tho handlebars. In this way a 
molorcyclo may Is* used in making butter 
deliveries lu town, and taking vegetables 
and other products to market and 
changing them for groceries and other 
uecessltlos. A chair attachment may be 
used on tho front of the motorcycle and 
a luggage-carrier ou the back. Two per- 
sons can rldo then, for pleasure or business. 

Home imrsons who own motorcycles use them to ruu 
tho washing machine, chum, cream separator, and 
other farm machinery. A belt la attached from the 
rtior wheel to a flywheel on the machine. This Is using 
n motorcycle to a great advantage, but according to 
c motorcycle exitert It should not bo used for running 
machinery. A motorcycle engine is made to be air- 
cooled, and this Will not be properly accomplished un- 
less the machine is in motion. The engine should not 
ho run more than three minutes, standing still, or 
tho piston may bogtn to stick. The gtiard must be 


removed when belting it up, and on some machlues 
this requires considerable time. The machine must also 
be held steady or It will throw off the belt This Is 
usually accomplished by moans of a rofic. If the l)clt» 
comes off It may get mixed up with the wheel, cniislng 
conslderablo damage. A motorcycle engine will not 
do Its best work unless It Is running at aljout l.tmo 
revoIntloDH a minute, and this is almost t<Mi fast for 
the average piece of machinery. Home arraugument 
is needed to reduce the siieed. A counter-Hliaft usually 
Is used for this purjiose. 

It is not a paying proposition to use a valuable 


motorcycle engine to run nmcblnery, when 
u stationary engine can be obtained for 
a low priee to do the sann* work. lu 
other words, using a inolorcvcic engine 
to do tilts kind of work Is like using a 
fine driving horse for the heavy work on 
the farm. 

The First Storage Battery Train 

T lll'l t'nlted Itiiilways of Cuba have 
ordered an electric storage battery 
train for use ou a Hue running iibout one 
hundred miles out from Havana. Hereto- 
fore, this Hue bus oisjrated u train consist- 
ing of >1 steam locomotive drawing a sin- 
gle eoaeh In its place a train consisting 
of three ears (>quip|)cd with JCUlsou stor- 
Hge batteries will be used. 

A test of this txalu was made last week 
over the Long Island Kullroad. running 
from the I’enusylvanla Station to Long 
Ileach, n dislnuec of alaiut twenty-five 
miles. The train was ei)ulpi>ed with the 
multiple milt control ; In other words, tho 
separate motors on tlie cars are oi>eratetI 
by tt single controller Kucb car Is 
e<iulpi>ed with 21 « eells of Kdlsou bat- 
tery, furnishing 200 volts to the motors 
The cars art* mounted on double trucks 
and each cur curries four moUirs. The 
cars mciisiire (hlrty-flvc feet and five 
inches ill length and are provided with 
four double seals uiid four end seats hav- 
ing seating ue<‘ummodatlnii for forty-twii 
pnsHOiigers 

The twenty-five mile trip lo Long Bench 
was covered In fifty -seven minutes on tin* 
trip Old and fifty -threv* minutes on the 
return When Long Bench was reached, 
the liiillerleH wore rK'lmrged from the 
third rail of the Long Island Kallroud 
system, the time of rts'hargliig oeeupyliig 
twenty minutes. When tho round trip 
hud lievMi eompletetl It wos ascertained 
that the train had consumed four kllo- 
w lit Is per train mile, which lit the rate 
of one cent is»r kilowatt amounted to $2 
for the entire trip of fifty miles The mileage ctiimelly 
of the batteries Is from fid lo 100 miles for seven hours 
of charging 

The great adv’nntnge of this form of battery is that 
it may ho rcchiirgfsl iit frequent Intervals at fur iilsiv** 
the noriiuil cliarglag rate This iiertmllcul recluirglng 
or partial ehiirglng Is known as •'huostliig," For In- 
stance, in Wasliliigtou o cur is lietiig o|M>rated over a 
four-mile line, covering this vllstniice In fifteen min- 
utes There la ii delay of three minutes at each 
terminal, which Is occupied lu elningliig the fenders 
and giving the eoiiduclor an opporlunln to reset his 



StoMf* bsttory tnMa with nHlttple-unit control buUt for the United Bnilwnye of Cube. 






riKlKtpr Thin thi-w inluntp iH‘rtod 1 h miffident for 
clitiiuliiK *lio ItuttorloH ut Ovo ilnxM the nornuil rate, 
kIIIi Kiilllcloiit oimrK.v l<> curry It to the other terminal. 
'J’lii' <(ir covcrH 204 inlloM jasr day and the battery la 
not ('hui'Kcd at any otlier time except dating the atops 
ut the teriulnul. 

Ah tlio Kdlaou Ktoraae tottery ia of a very rugged 
ohiirnctpr and praotleally fool-proof, no tt'ouble la 
uiitlot|>attKl with the operation of the atorage cara In 
Ciiliu Ah to the life of the hulleiiea, no iigurea can 
1(0 (,’lveii lit the preaeiit time for the reawin that no 
liutterteH of thlH ty|H‘ have been In aerrlce lung enough 
to ileterniliie their full life. Batterlea have been uaed 
for Mix jeara without ahowiiig any material deprecia- 

The earn In which thcHc totterlea are Inatalled are 
of u very different conatructlon from Uie ordinary rail- 
road car The main ohJ{>ct hau been to reduce weight 
iiH fur aa poNslble The aatne iirlticlple haa been em- 
plu>e(l (n their couHtructlon uh In the car deacrlbed 
If our iHHtie of Kebrnary Cth, 1010 The dealgii waa 
develoiietl by Mr Itnliili A. Bench, who adalHled Mr. 
lOdiHon In lulaiitlng IiIh Htorago battery to tractlou. 

A 7,500 Hone<power Pelton WaterwhMl 

I tHK renllJtiifloii of the fad that the Nourcea of the 
Hupply of nitrogen, upon which animal and vege- 
table life HO largely depend are Htrlctly limited, and 
that the (‘((nanmiitlon of nitrogen cumpoundH la grow- 
ing at a heavily IncreaHlng rate, Ima led to a clone atudy 
of the meatiN of IncreaHlng the aiipply of nltrogeuouH 
comixnindh 

The moat iiromiHing and certainly thn moat lavlnh 
Hource. from which to draw nitrogen for the manu- 
facture of the greatly-neederl compound, la the atmo- 
Hi'here. and thin hrundi of the nitrogen IndUMlry ia 
growing at aucli a ruphl rate that It promlaca to tie- 
couie, ultluialel.v, one of the largeat In the Induatrlal 
world 

The aame natural <'on(lltlons of an abundant aupply 
of hydraulic po'ver, which caused the flrat plant for 
the fixation of nltr<igen iti the I'lilted States to he 
located at Niagara Kalla, haa turned the attention of 
the capltallat to Norway, whoae lakoa and rlvera, with 
fhelr lofty elevation and rapbl fall, provide Ideal coudl- 
llona for the cheap production of hydro-electric power, 
Of the aevorul planta In that countr.v the moat intereul- 
Ing ia that which utlllisea the UJukan Kail, which coii- 
atltntea the principal fall In the deacent of the Mauna 
Itlver through which the walura of l.aUe Memvand And 
nn outlet Into hake Tinn I.ake MoHvand in a tody of 
water, with a niirfuce of twenty-three Mpiare miles, 
which Ilea ul an elevntlun of three tbouaand fe<>t above 
aea level. By tneuiia of a dam the level of the lake ia 
rnlaed over forly-alx feet, and the wafer power avail- 
able la ludvaaed from SO.dOO to 250.000 tiorae-iiower, 
ni an outlay of a little lean than |2 (ler extra horae- 

Klve milea below the dam another dam forma the In- 
take foi' the power atution, and from thla Intake the 
water Ih l<>d through h tunnel to n reservoir formed 
at the brow of the ellff near the RJukou Full. The 
tunnel Ih 2.0 lulleM long and haa a deacent of one In 
:«I0 A tliouNand fwl Im'Iow the terminal reaervolr 
of the tunnel Ih the laiwer Hlutiun, which la located on 
a ahelf In the face of the cliff. The water la led 
from the reaervolr on the mountain aide to the power 
Htatloii through ten large tluniea, placed side by aide. 
The tluniea are the feet In diameter, the upper 
aecllona taiiig built of riveted steel iiinte, the lower aee- 
tloiiH, where the pieHaure reiicliea 450 pounds to the 
wjuare liieb, me made of welded plates one Inch In 
thlckueHH The water deNceiiilH 071 feet to the turbines. 
The effeetive height after dethietiug losses through fric- 
tion, ete . Ih !KH» f(>et. 

After leinliig the power HtHtlon, the water enters 
another liiiiiiel cxeavated In the Hide of the cliff and 
extending 111 milea down the \iilloj It there enters 
another Kerlea of lliimea, thrmigli whioh It drops 1K)» 
feet to a hihviiiiI power lioiiao, whUii ia a du|>Ucate of 
the one merilloned iiliove 

The UPIKT tiowei lioiiae la com|ileted and the lower 
one la now uiidei coiiatiuetloii In the Vemork laiwer 
house, UH It la enlled. are ten iiiilta each of l.'i.OOO horse- 
power, with SI niiixlnium enpaelty of 17,5<ai horse-power 
Each unit conalata of two large IVIloii waterwhcvela, In- 
stalled side by side on coiiimon abaft. tiiHiii wbliii are 
mountsal nlao double genet atora A three-phase, altor- 
iiatlng current of 50 iierioda Is t ninaiullted from this 
IKiwer houHe to the nitrate wnika, through Hlxly wlrcH, 
liartly of copiter, hut chleflj of aluminium. The work- 
ing voltage la 10,000. The Keltoii waterwheel, which 
Ih very exteiislvel,y used In the nilnlug dlstrletH of 
the mountaliiH of our Weatcru .Stiitea, Ih partleulurly 
adapted to very high presanrea and relatlvel,, "small 
volumes of water The early wheels were small and 
were run ut extremely high velocities; but of late 
years It haa been recognised that thla type of wheel 
can be built In larger alcee and run at rates of 
revolution, which render It poatfble to dlreet-connect 
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It to generntora of large altte operating at moderate 
ratea of speed. 

At the Hjukan Inatatliitlon the water is deitr- 
ered In two Jets of high velocity. It atrlkea on 
the raised center of the cups (see front page Uliistra- 
Uon), and Is deflected to each side, leaving the cups 
In a direction which is tangential to their outer 
edges. The direction of motion la changed nearly 
180 degrees. Theoretically, the velocity of the cups 
should be equal to one half the velocity of the Jet, and 
In this case the efficiency of the Wheel would be 100 
iwr cent. There Is a loss of efficiency, however, due 
to the friction of the water in the cujm and the energy 
loss due to the loss of velocity nf the water as It 
leaves the cup. In well-designed wheels of the larger 
siaea, however, the efficiency baa been carried up to 
about ninety per cent. 

The International Rubber and Allied Trades 
Exhibition 

T he International Rubber and Allied Trades Ex- 
hibition was formally opened at noon on Septem- 
ber 23<I. In the tiraud Coutral Palace, Now York city. 
An eiiurmous amount of raw rubber was exhibited, the 
value of which is estimated at a tout $400,000. 

In a felldtoualy worded speech, ('ommissloner Cal- 
vin Tomkins, who represented Mayor Uaynor, dwelt 
upon the Importance of the rubber luduatry to America. 

"Ever since the rubber industry as we ktiow It began 
to develop with the discovery of rulcaniautiun," said 
Mr. Tiimkins, “America has been the principal user 
and manufacturer of rubber. To-day we use more 
than one half of the total production of the world's 
raw rubber, and In value the output of the flulahed 
product etiuals the value of steel production." 

"In this great and representative exhibition two 
tilings estteclally will atrlke moat people; flrat, the flue 
machinery, mostly American, which Is c>mplo.ved either 
ill working tbe rubtor lu 11s earliest and crudnat stages 
or in utlliisiug It lu Uh finished forma for all aorta of 
puritoses, from hose to overaboes, from Urea for auto- 
mobllos to toys for tbe nursery, from deep sea cables 
to flooring, such as that over which those attending 
the exhibition will a-alk when entering the hull. The 
second striking thing la the rivalry— u jierfectly 
friendly rivalry, but u very serious rivalry— which 
exlata for premier iiosliluu in the market between wlmt 
Is called wild rubtor and plantation or culttvaied 
rubber 

"Bra/,11 la the borne of rubtor. Without the flue 
trees of tbe Amuson forest, which for centuries have 
been yielding the prei’lous milk from wlUch rubber Is 
made, a mighty industry would have been imposalble. 
It WUM tiardly to be supposed that so valuable a na- 
tional asset would to allowed to develop without 
rivalry. Thlrty-llvc or tblrty-alx years ago some tbou- 
sauda of aeeda were taken from Brasil and planted 
In India, lu Ceylou and In the Malay EHtates. The 
results of the aacceMsful germluation of these seeds 
has tsKni MO remarkable that wltbbi a couple of years 
or so from the present time, the output of plantation 
rubtor will probably to at least aa great as that from 
Brasil. 

"Aa tbe world’s consumption of raw rubber bids fair 
to exceed one hundred thousand tons a year— apart, 
that is, from tbe enormous quantlUea of reclaimed rul>- 
tor which ore uaetl every year — we have here a very 
liiterestlug altURtlim, which is being watched with eager 
attention, not only In Kraxil and In the Eaat, bul also 
by the manufacturing marketa of two continents. 

"Rubtor baa Itecome IndlsiKtiisable to the progress 
and clvlllzatlou of the world Greot scientlflc minds 
are devoting themselves to the elucidation of the many 
problems It opens up. The laboratories of Euroiie and 
America are engaged In u ceaselosa round ef exjterl- 
menta, boUi aa to the character of the rubtor and the 
uses to which It may to put Home day we are even 
promised rubtor roadways and silent cities. The sup- 
port given to this exposition has lieen world wide. 
Twenty governments are repreeented, and among Uioae 
who are taking (tart lu It are the Pblllppliiea and 
the Uawniian Islands t understand that thera are 
one hundred foreign delegates to the Rubtor Confer- 
ence which is to be held In connection with the exhibi- 
tion — 1‘xiierts In rubtor growing, rubtor chemlatry, and 
nibls-r manufacture — who^ will contribute addresses 
and jai Iters, the value of which cannot to over-esti- 
mated.” 

The Intenuiti<»al C<mgreM of Hffrieiie aiMi 

DeinofTH^ 

A ccording to the official estimate, fully ten tbou' 
sand porsous rlalted tbe exhibition In connection 
with tbe Intematlcmal Oongrees of Flygl^e and Demo- 
gratiby on Heptemtor 22d. Tbe exhibits are essso- 
t tally pobttlar In character. Tables, diagrams, mottoes 
concerning the use. of aloohtfl sad the trouble resulting 
from It ; tbe nature of rsrloSB diseases, end tbe mess- 
ures that should be taken to prevent Rtfeetton or con- 
tagion are striking testures of tbs exposition, hoy 


scouts will . give reguUtr-hooiljp drills, stMatl*! 
does and exMldtlWia of ipetli^ (»< 
injured patoaas* la OooliMtb ' 

Tbere la s wimtoli^ IWWtm llldieli iril 
for tbs water eventk An arigi of ,aidMiiNdaak‘ 

. ty acres wlU be nsed tor the varirngm oanopik 
rises. Mom tiolA one thonaOnd ^ 

playground essoriationa wlU pertlolpaae In 



- Evtojr day them will be pmeti 
treatment of live patients end dlungtteB wUl M |j 
surgical operations. Every organ, masols end Ij 
and bone in the human body 1« i 
dummies. Them Is a modli^l Held hoapttal < 
which Is said to to the finest of lt» kind In t 
There are three health exhibit earn, which i 
one each from Maryland, Lonlslana and ( 

The Callforuia and Loaialana ears contain n 
graphs, charts and models denting especlalty wld 
problems of health and sanitation In rural dlBtl|lll|l||k 
some of them being platmed on novel and Impi'iilljldp'''* 
Hoes. A course of hourly lectures Is given lu eadiS^ ' 
these cars. 

Tbe Congress Itself was opened by President 
The address of welcome waa made by Dr. Max iMh 
ner, of Berlin. -L , 

When the roll of natlona was called, delegatea fimkh 
thirty three forrigu States answered. Among ffHtMK 
more prominent were Sir Thomas Oliver of the m* 
verslty of Dnrbam College of Medlriae, Neweagm , 
England; Dr. JacqnM Bertllluu, Chief of tbe Bumau 
of Munlripal Htatlstics, Paris, a bi-other of ITofl A. 
Bertillon, the orlmlnologlat ; Dr. Friedrich Zabn, Dime- . 
tor of the Havarlan Munlripal OllUv, Munich; Dr. Ar-' 
bold Netter, of the Faculty of Medicine:, Paris; Major- 
General Eugene de Kontwokski, .Si. Petersburg, Russia t,, 
Prof. Shlltasaburo Kltasnlo, of tbe Japanese Imperial 
Institute for the Rtudy cif Infectious Diseases, Tokto; 
Dr. Francis Uarblts, of King Friedrich University, 
CbrlMtlunla, Norway; Dr. Orl Lundstelnor of the 
Unlverstty of Vienna; Dr. Alfred I‘ettenison of Storic- 
hulm, Sweden ; Dr. Paul Romer, of tbe Ilygenlc Insti- 
tute, Marburg, Germany; Dr. Lurien March, Director 
of General Btatlsti.es, France; Dr. Alfredo da Graca 
Cento of the Federal DepaHment of Health, Rio de 
Janlero, Brazil; and Dr. Lugl Caditaul of the Uni- 
versity of ^urln, Italy. 

of Aeropluies for Milittur Scrrico 

U NTII, further notice, the Intention of the Army 
aviation service is to purchase and use only two 
types of aeroplanes. 

One ty|>e will be known as “Speed Scout" aeroplane. 
This lyto is desired particularly for strategical recon- 
naUsauce, carrying only one aviator without passenger, 
and having a radius of operation of about 100 miles 
and a speetl of not less than 06 miles per hour. With 
this type of aeroidnne a military aviator ia expected 
to locate and reisirt large bodies of troops. This ma- 
chine should to capable of ascending at tbe rate of 
utout 000 feet per minute. 

The second type will to known as "Scout’’ machine. 

It Is desired for reconnaissance service when hostile 
armies are In contact or approaching contact. This 
service rettulres a weight-carrying aeroplane, the crew 
cimslstiug of two aviators, caiMble of relieving each 
other as observers; tto aeroplane should to provided 
u'lth radio equipment. This type of aeroplane should 
remain In tbe air at least three hours to permit the 
ol(servers to locate smaller bodies of trooiM accurately 
upon a map, make sketches, military photographs, etc. 
The Rcout aeroplane should have a Mi)eed of not less 
than 46 mlleH an bimr; the maximum speed must not 
exceed 00 miles iwr hour. It should be capable of 
carrying u useful wright of 460 pourtds, and with this 
a’elght ascend at least 2,000 feet lu 10 minutes. The 
chassis must to derigued so that It Is capable of laud- 
ing on and arising from soft ground, such as harrowed 


^orom Metal* 

U SING an alloy of lead and antimony, containing 
90 per oent le^ and one of tin and lead, contain- 
lug 80 per cent of tin, Hannover has obtained both 
porous lead and tin. Tbe porous lead thus obtained 
may to need for many purpoaes, and would be espe- 
cially valuable in making accumulator plates of very 
lagge capacity. 


urn in Smk» 
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The Cilliiiiliil lti*ver Jetties 

«s tils IMTtor of (h« BotKNVinc Amkrican; 

Is the Sotaimno AeawcAir of Ausudt 24th, 1012, 
oe SMS ttlo, la an arlMo boededl “The Harbora of the 
|>y^ Ottaat." In thlh article is a statement resarding; 
mmmry to oomi^ete the project tor a <leep- 

a estnukch lit the hioiitfa of the Columbia River, 
hha be^ Veiry barmfol to this port, and which 
is lio Mr from the true facta, that we have asked the 
CWted BtatM oilltfaieere to furnish a oorreot statement 
of the matter, a copy of which 1 am inclosing. We 
entoldolak that you publish same in at least as prominent 
a fwattfam aa was the artiela which it is proposed to 
oorrect. Portland Chakber or Comuerce, 

By Edmond C. Giltngr, 

IPortlaad, Oregon. SecreiaTy. 

IWe take pleasure in publishing the following letter 
of Major Moindoe. Mr. Ballou informs us that the 
atateuMnts in his article were based on the last annual 
report of the Chief of Engineers, U. 8. A. — Eoitor.] 
Sdmood C. Qiltner, 

Secretary, Chamber of Oommeroe, 

Portland, Oregon. 

1. Referring to your letter of September 12th, 1012, 
inolosing a clipping from the Sciatmi'ic American 
reUtive to the jetties at the mouth of the Columbia 
River, I wish to say that I read the article about a week 
ago and made note of it with the intentiun of writing 
to the Editor, calling his attention to the erroneous 
statements published in the paper prepared by William 
Rosea Ballou, Sa.D. 

2. Instead of only about 19,000 feet of the south jetty 
being completed on the first of June, 1912, this jetty 
was practically seven miles long and nearly oompletod, 
the only work remaining to be done at that date lieing 
the completion of the groins, extension of jetty apron, 
and the filling op of some low places, which work should 
lie entirely completed in about six working months. 
Instead of “twelve years to complete the present south 
jetty,*' H is confidently expected that it will be com- 
pleted in the early spring of 1913, and that its main- 
tenance will not require the dumping of more than a 
small amount of rock in the next few years, while the 
trestie remains serviceable. 

8. The proposed north Jetty, instead of being two 
thirds as long as the south jetty, is only a little over 
one third as long, and should not oost more than one 
half the amount expended on the latter. Instead of 
sixteen years to complete the north jetty, as stated by 
Mr. Ballou, a moat liberal estimate would be six years, 
so that Portland can hope for the full depth which the 
jetties will give across the bar in about seven years 
instead of “twenty-eight years.” Preliminary work for 
the north jetty, including construction of receiving 
wharf, storage yards, etc., is now well under way, and 
it is hoped that dumping of rook in the north jetty 
oaa be commenced during the summer of 1918. Within 
one year after the construction of the north jetty is 
begun, it is expected that its effect on the bar will lie 
noticeable by increased depths, and that this inoream! 
of depth will continue with the advance of the jetty 
work until the desired 4(Moot channel results. 

4 During the fiscal year ending June 30th, 1912, 
the beet ohanmd remained fixed in position, the survey 
oompletod in June, 1912, showing it to be almost exactly 
in the same position aa in June, 1911. 

(Signed) J. F. McIndob, 
Portiand, Oregon. Major, Corpi of Engineers. 

Tlw FUglit of ProjectilM 

To tha EdiC^ of the Scientific American: 

An artiole on the fiight of projectiles by Rear-Admiral 
N. C. Twining, U. S. K., appeared in your issue of August 

irth. 

Re stotof that a projectile mnst move nearly point on 
throughout its Sight, ondng to the fset that retardation 
from the redstanee the air is less toward the end of its 
l^t than at the beginning, which could not bo if the 
projeotile travelad more or lees ddewise toward the end 


He compares the twist of a baseball to the twk.t of a 
ballot. This comparison seems wholly vidonary when 
it is oonsiderod that a baseball is rotated on an axis more 
or less at right angles to its trajectory, whereas a projoo- 
tile is rotated on an axis praotioally identical with its 
trajectory. 

I offered some years ago to demonstrate to the authori- 
ties of Canada, Britain, and the United States as well as 
to numerous manufacturers the cause of drift and other 
things, and to point out how shooting, especially with 
small arms, could bo very much improved with little or 
no increase in oost, but no notioe was taken of the offer. 

I could not get opinions from any of these people con- 
cerning the flight of projeetiles. 

The article in your issue of August 17th seems to 
demonstrate that little or nothing is known concerning 
the flight of projectiles by those in a position to make use 
of the knowledge, C. C. Grant. 

Red Deer, Alberta. 

Another Card Puzzle 

To the Editor of the Bcientific American: 

1 have road with interest the description of the “four 
island" card puzele in a recent issue of the Scientific 
American and it recalls another card puzzle which I 
will now desoribe. Let a person take a pack of cards, 
remove the joker, and then lay out three piles, lapping 
the cards of each pile one upon the other so that the 
denomination of the lower or initial eard of ea<>h pile 
can be seen. In placing the piles, count from the initial 
eard up to ten, then if the initial card be a six, count 
on that seven, eight, mno and ten or four cards just 
as they oome from the pock. If the initial card of the 
second pile be a eeven, place on that cards to count 
up to ton, or three cards, and if the imtial card of the 
third pile be a five, it will require five cards to count 
up to ten. The game is for the player without seeing 
the three piles to toll the eum total of the spots or 
numerioal values of the throe initial cards, the party 
placing the piles to give the player the balance of the 
deck after he has placed the three piles. This sum 
total the player can readily determine by subtracting 
nineteen from the number of cards in the balance of 
the deck handed him by the party. In sbowmg the 
puzzle the player can stand with his back to the other 
party when the cards are being placed in tlie three 
piles, and while the explanation of the trick is simple, 
it is at first mystifying. Tho fac,© cards can be given 
any desired number value m playing the trick, care 
being taken that the value so given is the same in start- 
ing the (lord plies and in calculating the total values 
of tho initial cards Oiisekveh. 

Washington, 1). C. 

Hie Bureau of Chemistry 

To tho Editor of tho Kcifntific American 

To designate tho methods of the Bureau as “unscien- 
tific” is not fair, ns it is not in accord with fact. The 
chiefs of divisions, the laboratory chiefs, and the Inbora- 
tory asistants, one and all, are mim of high educational 
qualifications. All are university graduates, aud many 
of them have done considerable graduate woik. Fur- 
thermore. most of them have had considerable practical 
experience in the study of food matonals in field and 
m factory. The Refer«>e Board does not and cannot 
check up the work done in the several United States 
food and drugs laboratones. This Board is authorized 
to investigate and to report upon certain problems under 
dispute. The Board does not in any way direct or con- 
trol the work of the several lalMiratones. While I fully 
admit the usefuluoss of tho IteferiHt Board, I do not admit 
that its maintonanee is an absuluto nooessity. I lielieve, 
however, that for a few years more, the Board wiU be a 
benefit. 

You make certain allusion to differenoes of opimon 
between iutoresled manufacturers and those whose duty 
it ia to enforce the law. My dear sir. every manufac- 
turer of fixids and drugs, even though he knows that the 
articles manufactured are useless and harmful, will de- 
clare most emphatically against the findings in the pure 
food aud drug laboratones. These interests will very 
naturally oppose anything which hurts their business. 
Your ohoige of iuoompetenco against the Bureau is not 
in accord with the facts we already pointed out. The 
analysts in the laboratories arc not only highly qualified, 
but they are soientifioally honest, knowing full well that 


pleased to be informed how these offenders may be 
more generously and tnoro expeditiously punished. The 
Bureau is doing all it oan. 

You ontioise the division chiefs in the Bureau, with 
special reference to Bigelow, Kebler, and Doolittle. 
The last one named has l>ecn “acting chief” of the 
Bureau since tho resignation of Dr. H. W. Wiley, and in 
the capacity of mere “filler in" lie lias licen doing remark- 
ably well. Bigelow and KobUir have done many years 
of most efficient work, their ability, honesty, and integ- 
rity liave never been questioned. If they have often 
failed to bring wrong-doors to justice, the fault has, as 
a rule, not been theirs, which brings mo to my closing 
statements. 

1. The Bureau of Chemistry is sorely in need of older, 
more exjienenced, better quaUfled assistant U.S. district 
attorneys. In foot, the admimstration of tlu“ I'uro Pood 
and Drugs Act calls for attorneys having special oduoo- 
tioual and exjienence qualifications. The Bureau has 
time and again lost oases simply bcxiause of the ineffici- 
ency of the assistants assigned to tho eases by tho U. 8. 
District Attorney. 

2. The Bureau must not have in its personnel anyone 
who is not hiiartily in sympathy with the enforcement of 
tho spirit of the l*ure Fcsid ami Drugs Aot. This should 
apply to all (bvisious of the Bureau, inclusive of labora- 
tory assistants. This has nut lieen the ca.so in tho past, 
as all informed persons knew. 

8 For some time to oome, the Bureau should center 
its efforts uixin the flagrant traiisfn'essorH and bring these 
to time This will keep all hands busy fur say ten to 
fifteen years. Afterward we can take up tho mmur 
technical ofTenders 

4. The Bureau will no doubt welcome all help aud good 
advice. The Bureau pays no attention to knockers. 

San Francisco, Cal. Ai.bkkt Schneider. 

[Our correspondent is not famJlmr with the conditions 
in the Bureau of Chemistry. 

lie is wrong, for example, in assuming that the chiefs 
of divisions arc men of lugh qualifloations. Mr. Bige- 
low, for example, is not regarded by scientific men as an 
authority on fiNxI chemistry. It is impossible to find 
any auUiontative work of his which would outitio him 
to serious consideration as a physiological chemist. We 
have no question that be is an honest and zealous official; 
but we do question his scionlitic cumiHitcuey to pass upon 
very imixirtant and very novel questions tlwt involve 
the health of ninety million people. Dr. Kebler is a 
graduate uf Michigan University and of tho GiMirge 
Washington Umversity He has never performed any 
roseaiv'h work of the eharai'tor which would entitle hmi 
to bo regarded as omiuontly qualified to hold the import- 
ant position that ho does. Monsiver, m the Chattanooga 
tnal of tho C'ooa-C’ola case, it appoared that m experi- 
ments conducted under his direction, rabbits had boon 
drowned instoad of poisoned (as ho supposed) by run- 
ning a tulxi down their lungs instead of thwr stomachs. 
That is sufficient evidence of his scientific incomjictenee. 
Like Mr. Bigelow, we have no doubt that ho is honest 
and zealous, we Himply doubt his seiontiflo abihty. 

Mr. Doolittle was once State analyst for Michigan. 
Tho appouitmont was mado m the faixi of very hostile 
criticism; for Mr. Doolittle’s competency was very 
much questioned. Ho has never dono original work of 
BU(!h a ehanx’ter that, scientific men regard him as an 
authority on physiulugieal e.hemistry or the chemistry of 
food. 

Wo agree with Mr. Sehuiuder tliat there are many men 
in the Bureau of Chemistry whoso educational qualifica- 
tions are high, who have' done remarkably able work in 
their special fields and who may well be regarded as true 
scientists. But the trouble is, under the present admin- 
istration, It is im|Hj8sibIe for these men to do effective 
work 

1 1. IS true that the Referee Board does not and cannot 
cheek up tho work done m the several United States food 
and drug laboratones But the Board does and nan 
cheek up disputed matters. The benzoate of soda inves- 
tigations were made by a niedieal student who liad not 
even an M.D. Ho graduated from an institution which 
Dr. Abraham Flexnor of tho C'arnegie Foundation for 
the Advancement of Tc'aching considered poorly 
equipped for the purjiose ot imparting niodieal instruo- 
tion, and the discontinuance of which institution Dr. 
Flexner strongly recommended. Naturally, when men 
like Dr. Remsen retpeat tho experiments on a larger 
scale and with greater scientific care, the result is quite 
different. What would we have done without the 
Referee Board in tho benzoate of soda and other eases? 


Ot its flight 

Re states that tiie point of the bttUet deviates farther 
Mottt the trajeotorjr as the nags iahMases, and that this 
iiiMsaasd deviatioo oausss drift 

Irastt k. iMOordiiig to the first oontentioa, the p<fiat of 
tik btiDet 4*vktoi BO ntwB, and ptohtMa leee, froU its 
UlttiotkMy toward the sod of its fl^ tbsn at ilie hegin- 
ttbll, trtMMaa, hMhrdlhg to the Moand ooBtontios, the 
RdMt dr ths detdates mm tnm its tcajeetoiry 
th^ 4 fliM thu at the beginiiiiig. 


aay rttenlpt to “prepare cooked-up evidence’.’ would 
oerteinly be disoovered in the several “oheoks” to wMeh 
every anidytioal laboratory report is subjected (by 
lahoiatory oMet, division ohlef, chief of bureau, and 
oheok anhlyees). 

It ia indeed touch to be regretted that crooked manu- 
faetutwe with money enough to fight in the courts have 
ttttto and igab diverted and annulled the ends of justioe. 
We are aU tatisfled that nostrums and fake remedies 
ehouU not exist, and the manufacturers thereof should 
tfo pnoiiAed under the law. It ie true some have been 
hntoght to time, hut aot all. Wo would indeed be 


ft ever there was a shining example of scientific inuom- 
iMtenee, we find it in the manner in which these benzoate 
of soda studies were conducted. It would be absolutely 
uimeoessary to maintain a Rcfentc Board if tho Bureau 
of Chemistry did its work with the scientific cere that we 
have a right to expect from a Government institution 
wUoh has unlimited funds to siiend 
We agree with Mr Schneider that interested miuiufao 
turers will do all in their imwer to evade the Pure Food 
and Drugs Act. ■ Our point is that they And evasion 
portioularty easy because of the inoompetenoe of the 
Bureau of Chemistry.— Editor.] 
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Landsman’s Log Aboard the 
United States Destroyer 
“Patterson” — I 


By J. Bernard Walker 


The prenmt gcriot of artielCH U a record of impre»»U)ng pitthrred bp the Editor, OU 
a uit'ck'H crmnc aboard the deatroper “ Patterson," during the aummer maneuvert at 
the eaatem entrance to Long laland Sound, 



Captain and officara of the “Pat- 
teraon,” flavahip of the Fourth 
Group of torpedo-boat deatroyeri. 


Throuth tlie aigMlmen and 
the wlreien the iagahip aeea, 
haara and talka with the lent. 


I T woM 11 fnultleaH July morninK when we took a beam, twenty-Moven feet. The main deck la about nine 
I tnolorhont at the docka at Ncwp<irt, Rhode laland, ran feet above the water line, the forecaatle deck aeveuteen 
arouud the breakwater which exleiida from the laland feet alwve the anino level, and the bridge atout tweuty- 


whlcb the torpedo station 1 


alongside the gangway of the Vultod 8tutea destn 


beam, twenty-aeven fCet. The main deck in about nine aela are of aatontahlngly light construction ; and the 

feet above the water line, the forecastle deck seventeen fact that the “Patterson" went through that terrific 

feet 8lK)ve the aaiue level, and the bridge atout twenty- three days’ gale, early In the year, when the Atlantic 

ItK'aled, and drew four feet The ratio of length to beam Is one to eleven ; fleet was on Its way to Oauntanamo, Cuba, without the 


a proiKirtion which will enable the reader to under- altghteet sign of structural wenknoio 


from the water, the great stand how extremely flue are the linos of these phe- 


lengtfa and generous freeboard, and particularly the 
lofty fore deck of the vessel, combined to give au Im- 
pvesMlou of (M)wer and seaworthluess which was very 


nomeual craft. The complement of the “Patterson" Is 
four otUcers and elghty-flve men, and her normal dls- 


for the excellence of the design and the high character 
of the workmanship of these very tine boats. 

But the flagship has made signal to get uikder way. 


cuurlnclng. Fro 
twenty -five years 


She and going up c 


the flimsy “boat" of twenty to Is driven by turbines oi»eratlng three propellers, and tlie maneuvers for the day. A fleet of eight battleships 


) the torpe<lo craft has developed 


I her trials she Indicated about 15,000 bur 


Into the “ship." strong, swift and seagoing. The Im- and attained a st>eed of slightly over thirty-three knots. 


1.4 leaving Newport Harbor for tlie opeu sea, although 
the harbor la known to be blocked by a group of nine 


presslon was deepened as I stootl on the main deck My llrst Impression of the destroyer as the result of submarines, which are cruising off the entrance to the 
aud took in the long sweep of her, from the break of that half hour's inspection was of the thoroughly work- harbor, well outside the range of the shore batteries, 

the forecastle to the taffrail at her stern; and again manlike niifiearanee of the ship, due to the absolute The battleships are to steam out in column pros 

when 1 went forward and entered the comfortable otlt- absence of anything of the ornamental. It Is true, she tected by a screen of nineteen destroyers. At present, 

ci'rs' quarters below the forecastle deck. exhibited all the characteristic orderliness of a naval our destroyer fleet In commission consists of four 


In the captain's cabin, i 


t the starboard side terminated ship; but there \ 


across the ship, where I rwelved u cordial greeting 
from Cnpt. John M Luby, commanding the fourth de- 
stroyer group. Aft of the captain’s eubln, on the port 
side, are three otfloers’ staterooms, In one of which 


lending ]>edo-lM>at destroyer Is designed fi 


aracterlstlc orderliness of a naval our destroyer fleet In commission consists of four 
4 everywhere evidence that a tor- groups, with five ships In each group ; although on this 


t service, and built with a sole eye 1 


particular day we have but nineteen boats available, 
the “■Warrington" being still at Newiiort News, having 


1 efficiency for every pound of material and a new stern built on to replace the one that was out off 


comfortably domiciled. Aft of tersoii" is the combination of ligbtness and strength In tlrely around the fleet, the boats steaming at such 


the writer was most comfortably domiciled. Aft of terson" Is the ( 

these is the wardroom mess, a snug 111 lie room with her coustructio 

comfortable seating aceommudatloii fur four at tbe din- hundred feet 1: 

ing table Adjoining tills, to port. Is tbe oftloers’ galley. tending to lire 

At the break of the forecastle are two 3-lnch seuil- into bead Hea« 

autoniutic guns, one on each beam, the forecastle struc- astounding to I 

ture being cut away so as to permit these guns to Are an Inch In thlcl 

dead ahead Amidships on the main deck, one on each stringer 1/4 of 

beam, are two twin la-lnch toriiedo-tuties, mounted so on sides aud 

that they can lie swung through a wide arc by a mau only. Ktjually 

who. sealed alsive the lulies, with his eye at a tele- for the framei 


dollar of expense. 

Structurally the most wonderful thing about the “Pat- 


by a sailing schooner during a gale of wind last winter. 
The duty of the destroyers is to form a screen eu- 


wlth her construction. Keraemberlug that she Is aliout three 


» another that tjie chance of a sule 


hundred feet la length, and that the liending stresses, marine slipping by without being sighted will be re- 
tending to lireak her back when she is being driven duced to a minimum. 


I. must reach a very high figure, It Is 


B left tbe harbor, two divisions, c 


astounding to learn that her keel plate la only 6/lfl of forming tbe van, led the way In wedge-shaiied forma- 
an inch In thickness, her garboard stroke and mnindeck lion, being distant two or three miles ahead of the 


sides aud deck is 3/10 of i 


t of the plating lending ship of tbe Iwttleship line. A mile or so to 
h In thickness stnrlioard, steaming on a iwrollel course, in line ahead, 


only. ]<l<]uall.v light Is her framing; 3-lnch bulb angles was a grou|i of five destroyers. <Vu equal distune 


who. sealed alsive the lulies, with his eye at a tele- for the frames, with deeiier, B-lnch web frames at 

scoplc sight, trains them with great accuracy ujion eiery twelve feet of her length. Couslderolile trnus- 

tbe target by means of a wheel not unlike an iiulo verse stiffness la afforded, however, by the eleven 

steering wheel. Amidships on the main deck is an- uaterttght bulkheads, which assist lu bolding tbe hull 

other 3-lnch gun, and astern are a third twin torjiedo- to shaiie. .\1mo. It must not be forgotten that a series 

tulie and u .'t-lncb automatic gun. Forward on the of deep lungitudiuals runs through the Isittoiu of tbe 

forK-astle deck is yet another 3-lnch gnu, making In ship, while the main deck Is Immensely stiffened by two 

all live of these effective pieces. 13-liich I-lieams, worked along the inner etlge of the 


for the frames, with deeiier, O-ineb web frames at t>ort was our group, steaming also in a parallel column 

eiery twelve feet of her length. Considerable traus- formation, with the flagship “Pnttarsou" lu tbe van. 

verse stiffness la afforded, however, by the eleven As we reached the mouth of the harbor, the leading 

naterttght bulkheads, which assist lu bolding tbe hull groups, being on divergent courses, gradually opened 

to sbaiie. .\1mo. It must not be forgotten that a series out their distances from oue another, until they were 

of deep lungitudiuals runs through the Isittoiu of tbe spread over a wide reach of the Hound in fau-ahaiied 

ship, while the main deck Is Immensely stiffened by two formation, the boats being at a distance, say, of a 

13-liich I-lieams, worked along the Inner edge of tbe mile and a half from each other. The speed of the 


e storerooms, berthing s]iuces main-deck stringers, and two IS-lnch I-beams, which fleet bad t 


for the crew, the two boiler-rooms, each containing extend through two tbllrds of the length of the ship 
two oll-ttred water-tube boilers, the turblue-room, ad- each aide of the boiler-room and engine-room hat 
dltionnl berthing space for the seamen, tbe quar- ways. Bnougb baa been said to show that these v 
ters of the potty officers. 


1 raised to fifteen knots, and a 


and astern of all the doc- 
tor’s stores and other geii- 
onil stores of the ship 
Willie we were wait- 
ing for the slgnul (n 
weigh iinelinr and pro- 
<-eed to sea. tlie writer 
took the oiiportunlty to 
gather n few particulars 
of dimensions, etc., and 
incidentally rwelic n n 


which we liHve all come 
to asHis’lHte with the toi- 
jiedo IsNit and the de- 
stroyer. The “Patter- 
soil’’ Is nearly three hun- 
dred feet lu length over 
nil, or to he exact, two 
hundred aud ninety-four 
feel Her molded 
depth from main deck to 
keel Is slxteeu feet : 
driiughl. eight feet; 



M 'i 




“Our group* went through « Mriea of orolntkma which dbplggoi 
the facility and accuracy with whldi thoM craft ara haMBild.'* 


he length of the ship on out beyond range of protection by the shore bat- 
and engine-room hatch- terles, a keen lookout was kept for the tell-tale porl- 
to show that these ves- scopes of tbe submarines, which, seen at a distance, 

look no larger than a 
pair of lead pencils. 

There was a long and 
rather heavy swell roll- 
ing In from the sen, aud 
as we changed course, 
taking the sea on the 
broadside, I saw some of 
the most extraordinary 
rolling on the part of the 
destroyers that it is pos- 
sible to Imaglue. The 
easy bilge and generally 
flne form of the under- 
water body of these boats 
and the disposition of ' 
weights are such as to 
douduce to quick motion 
and an extreme angle of 
roll. Even In the mod- 
erate sea that was run- 
ning, the “Patterson*' 
soon commenced to 
swing from twenty-flve tgi 
thirty degrees each side 
o f t h e perpendlcuhtr, 
ef erelntkma which dbplgyed This, I ;^as InfpnMdi 

di these craft are handliid.'* aMdeflate la 
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to wtuit tiiem 
ik|e (wpaUe ot; tor 
yy Wtotbar, tba 
" ItoB roUod «B 
f<Hrty«ftv» «e- 
toch aide ot tbe 
ir ttaroujto an 
$Aot aUi«tjr degtoei) In 
•il and at tlmaa faaa 
aavanty d««r«iw. 
ey«a of the offlcerM 
bridge are at a 
up of about twenty- 
Sp^feet aboto tbe water 
i|K and tbe t>e>^od of 
ki3|i1h ■about five aec- 
OPP tioa of our odl- 
aST with a uathematl- 


*'*1 







me that the maxl> 
mm atteed with which "From 

pIM on the bridge wore pedo ( 

gpeiit through the arc 

p^rlbed during the nxceealve rolling of the great' 
pnoary atorm was Bomewbere between twenty and 
|pre&ty-ftve mllea an hour! Juat think of that, ye 
landamen, whose exiierience of the sea Is conflned to 
toe slow and easy motion of a forty-thousand-ton ocean 
liner I I had heard, and could now well believe, that 
H destroyer la one of the most uncomfortable of bouts, 
ggid that a gale at sea Is a heavy strain ut*on the 
Ipiyidcal endurance of those on board. The motions are 
ghick, constantly changing, and frequently uuexitected 
The muacular tension of the body cannot ‘be relaxed 
for a moment, not even when lying down In a bunk to 
snatch a liadly-needed sleep. 

Nevertheless, to the honor of our naval officers let 
It lie known, that there Is no service so popular as the 
toriKMlo service. Ortalnly there can be no branch of 
the service which affords such splendid experience and 
(ruining for those younger officers who, later, are to 
Itecome (be (‘nptalus and admirals of our larger ships. 
The high siteed, frequently over thirty knots, the com- 


"From the flimsy ‘boat’ of twenty 
pedo craft has developed Into the 


to twenty-five years ago, the tor- 
‘ship,’ strong, swift, and seagoing." 



iiMllty scattere*! so us to 
make their attack from 
widely separated points. 
The bright sun of the 
morntng hud dlHap])eared, 
and sky and sea pre- 
sented a monotone of 
dull gray, relieved only 
by the occasional broken 
crests of the heavier 
seas. To the Inexisjij- 
eiiced eye of the lauds- 
uiun. It seeme<l as though 
the detection at a dis- 
tance of so smaH un ol» 
JecI as a sul>nuirlne, even 
if she were ruiinliiK 
awash with deck and 
conning tower exposed, 
would be a matter of 
the tor- pure luck ; and when I 

‘agoing." rememtM>re<I that the lit 

tie cruft were all of them 
by this time fifteen feet below the surface, iiiul taking 
careful note of the iMsltlou, course and simsmI of every 
one of our nlueteeii scouts, and that they were doing 
this at the slight risk of showing only the tops of their 
slender perlscoites alsive water. It seemed as though 
our task of discovering, and If possible sinking these 
little fellows was one of lnsu]'s>rnblc difficulty Hut the 
lookouts are siK'clal men, chosem because of their cjulck 
eyesight: and the readiness with which they “picked 
up" the submarines with the naked e.vc was surprising 
If the submarine could only seo through the water, 
defense by a screen of destroyers would Is* hopeless; 
but In. making an attack on a moving (leet it Is abso- 
lutely necessary for the submarine to thrust its jwri- 
scoplc eyes above water occuslouull} , both to take note 
of the movements of the enemy and to correct Its own 
course; and 1 sow enough on that afternoon to In* 
satisfied that a far-flung screen of destroyers is a most 
efflcleut protection for a bnttlcshi|i fleet — at lt‘nst when 
H Is In motion — against this most dreade<l of all forms 



"Forward, on the forecastle deck. 
Is yet another 8 -ineh gun, making 
in all five of these effective pieces,” 


plicated mdheuvers, 
many of them carried 
out ou the darkest nights, 
without a light showing 
ou any one of the llMt, 
call for the quick eye, the 
steady hand, snd swift 
decision, evidence of 
which I was to see, a day 
or two later, during the 
night maueuvera. 

Hut to return to our 
story, Humewhere I « 
that wide stretch o f 
tnmbllhg sea ahead atid 
on elfjher flank of the 
toMliitig screen of do- 
Htroyers Were the ulue 
««bttMi«»ee--^n 0 1 gath- 
lb any well-dsfluefl 
•toWt, to dll PNto 







"Amidalilpa, on the main deto. are two twin IS-inch torpedo tnbee, menntod eo that 
they can be aWong throufll « ndde «re by a man, who, aented upon the tubce with hie 
ejre at a teleo«e|d« sight, tcaiaa thsm apen the target by meaiu of a haad-wheeL” 


"Looked at from the water, the generous freeboard 
and particularly the lofty fore deck gave an impres- 
eion of seaworthiness that was very convincing.” 

of attack Just here. It 
wonld ls> well to point 
the moral that one of 
the greatest needs of the 
linfted States Navy lo- 


• Naty falls below 
iurk is shown by 
1 that although wu 
a total of thlrty- 
Imttleshltw built, 
g or autliurlMd. 
to at rireseut only 
>e\ en destroyers 


ill ligi iMtf 


sawmKMmvM 


The Heav«is in Octoher 

Recapture of the Ilby Planet 1911 MT. 
By Homy Norris Russell, Ph.D. 



E A8ILT first in Interest among tbe astrooomieal 
aiinoiinwnieuts of the past snmmer la the recap- 
tin if ne may mo epoak — of tbe very remarkable 
nsterold known uh Wil MT. 

Tin- hlHtorj of this little body has affordCNl quite an 
uHtvunomlcul rumanee, which nearly turned out, as baa 
liei>n well snld. to be an iiHirouoniical tragedy. 

On October ild. 1011, 1‘riif. I’allsa of Vienna, a dls- 
tlngiilMhed observer of the minor planets, while observ- 
ing uiiuthtM' ubjtict. noticed Hint one of a pair of faint 
Mlaix In the field of view of bis teIof)co{ie had epanged 
Its position reliithe to the other. A few minutes meas- 
ures showed which one was moving, and made it Clear 
tliiit an objeel of unusual Interest had lieeu discovered; 
for tbt> new asteroid was moving raiildly southward 
and caxlirintl 

The mile idanci was almost In opiwsltlon to Uie 
Sun, and when In this relatlie position, practically 
all the known planets and asteroids seem to move west- 
ward. They are all really moving euslwurd, II Is true, 
around the Sun; but tbe eastward uiotlnu of all previ- 
ously knowu planets (except Eros near perihelion) 
is slower than that of the Earth, so that we leave thorn 
behind, and they seem to move toward the west. 

Tbe news of the discovery was spread abroad by 
telegraph, and on the folUiwIiig night nuolber observa- 
tion was secured by I'ullsu, and two by Pechule at 
Oujienbagen. but then bad weather set In; the Moon 
came along and iinute tile sky too brlglit to see faint 
stars, and. after she liad gone, the new planet was lost, 
and could not Ih> recovered, though photographs of 
the region In which It might lie exiiected to be, were 
taken wllh pow'orful Instruments. 

So I be situation reiunliKsl for severiil months. The 
existing observations of the asteroid were confined to 
two days, and did no! afford enough material for tbe 
compulation of n reliable orbit by the ordinary meth- 
ods However, un attack on (he problem was made by 
Mr iluynes of the rulverslty of t'uUforulu, using cer- 
tain very powerful luetUods of calculatlou develoiied 
by I'rof. Leiischiier of that uulverslty, and he succeeded 
in getting uii approximate' orbit, which was published 
laat April From this an 
approximate ephemerla of 
the planet’s tract was cal- 
culated, and, when this 
was available, Images of 
the planet were found on 
three plates taken at 
(treonwlch on October 
11th, and on one obtained 
at HeldellKTg on October 
17tb These Images were 
faint, and had previously 
been overlooked, but were 
fouud when It was known 
opiiroxlmately' where to 
search for them. 

With the aid of these 
observations, Mr Haynes 
has computed a second and 
much wore accurate orbit, 
and nil Improved aearch 
epheiuerls Thanks t o 
tills, tbe planet has been 
Idoutlflcd on a plate taken 
at Heidelberg In the mid- 
dle of SepleinlM-r, and one 
o\|Kiseil ut .lobuimesbiirg 
on October INtli With 
Ibis interval of u mouth 
itetwei'ii oiiv extreme ob- 
servations, II good orbit 
can be obtained . and It Is 
possible that still more ob 
wirviitlon; mn.v turn up, 
for the planet was well 
placed in the noi tlieni 
sky, and fully as brigin us 
ol discovery, all through 
August and September, 
and more images may be 
found on plates exposed 
for other jiurposes to the 
projK<r region of the sky- 
The orbit of this remark^ 
able member of our solar 
system is shown in the ats 
oomimnylng lllustratioo. 

It Is remarkable for Ifa 


great eoMOlrioity, which exceed* that of any gievl* 
Ottsiy known planet When nearest to the Sun, It le 
but 110,000,000 nllee from him, and about 10,<K)f»,0(IO 
from tbe Barth's orbit while Ite gnatect dtotanoe Irom 
fbm Sun U 800,000,000 mllaa, and ita dlatanee from 
lh» Barth may readi 460,000,000, 

The orUt la Inclined nearly 11 degrees to die plane 




Orbita of the Barth and PUnet 1011 MT. 

of the ecliptic, eroeelng It at the points marked A and 
it In the figure, ao that when nearest the Hiui It Is 
north at the Barth's orbital plane, and a little farther 
from our track than the diagram would Indicate. 

At the time of dlecorery It had Jnst paseed as near 
the Barth as It could possibly come — as the figure 
shows, by giving the positions of the two bodies on 
October 8d, 1911 (tbe discovery date) and on August 
2UtU, when the plauet ‘was nearest tbe Run. The 
lilanet’s motion In this part of its orbit Is actually 
fttHter than the Barth's motion, which accounts for Its 
apparent eastward motion In the sky. As tbe two 
swung farttwr around their paths they rapidly separ- 
ated. which caused a steady decline In the apiutrent 



telghliMaa flC the plaiMt, wm 
nsatiiy loofe 

TUa llfrie phmet mnt be «ne at ^ ri)# a 
bodieB m> far kaewn to aatnuunttlcM otaemMMdh. 1 
dtsKWeirad. at a dlatmnoe of only 38,000 ^ 
us, U appeared to be of t 
qdto of the very favorable condlttona U In lij 
at Its average Stance from the Sun, It b 
than one hundred ttmee fklnter, ahd of a 
hardly visible with tbe great TerkM 
acceoBlble pb(«ogm|ihlcaUy With the aiMt i 
InstmmentB, it Its awarent mStloa were iMt S 
When remotest from tbe Boa, Ite natnttnOhi * 
the Barth was moet favorably pUwed. wottM be I fr # ' 
so faint tbSt, even If fixed In the heaveoa, It emOi^ 
photogteplMd only with tbe great Meant Wilson #■ 
flector; and, oonkhlellng Its motion, wopld he beyhNl 
even Ite powers. 

It can probably be observed only Udien la the ntnik 
est third of Its orUt to the Son. and then only wwli 
the Barth happens to be on the same aUe Of the Bun ^ 
the planet AooonUng to Mr. Haynes’ datettlattiMfk 
It should letmm to Its perihelion In October, 1916; M| 
Observations covering only two weeks give but a (Mb 
der basis tor prediction of a planet’e place four yeailh 
ahead, and It may be necessary to ke^ a sharp lo^ 
out (photographically) on Hie ptaoefa tradk for 
months around this date. 

The actual diameter of tbe new planet can only be 
estimated by comparing the amount of Hght which It 
reflects with that which we wonld receive from Man 
or Mercury at tbe same distance; and in this way It 
may be estimated that It Is only three or four miles 
in diameter, a mete speck compared with the extant 
of Interplauetar)' space. 

The curious name of this little body deserves ex- 
plauatlou. When the discoveries of asteroids becoase 
numerous, fifteen years or so ago, they were pro- 
visionally denoted by letters, A, Jt, O, Me., tbe aa^ 
Hlgument of names and of permanent numbers being 
reserved until reliable orMts could be ealculaled. 
Tbe alphabet was soon exhausted; then pairs of letr 
ten wore used— AA, AD, 
to AB, BA, BB, Me. Two 
or three years ago this ar- 
rangement ran out; and 
then It was decided to be- 
gin again with AA, but to 
prefix tbe date of discov- 
ery. Hence, tbe present 
planet Is called 1911 UT 
to distinguish It from one 
with similar letters In the 
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THE HBAVBN8 IN THB BBOION Or PBGASUB AND PlSCm 


ered some years ago It 
will probably not be long 
before It receives a per- 
manent number and a 

name, 

The principal astronom- 
ical event of the coming 
month will be the total 
eclipse of the 8uh on Oc- 
tober lOtb, which Is vUdhle 
In a small part of the 
southeastern IMtod Statea 
as a partial eclipse Just 
after sunrise. The track 
of total obscoratton begins 
In the PaMfle, off the coast 
of Nlcsragua, .croBsea 
Kouth America from one 
point in Beuador a lUtlo 
north of Quito to one In 
Braxll a little south and 
west of Blo de Janeiro, 
after which the wbirie 
coarse la lost In the Boutk 
Atlantic. The gnaiMt ob- 
servable duratlen total- 
ity la about 1 mlnutt ») 
seconds, on the BraatUan 
coast. It la to be hoped 
that 
may 

of this edlpto bettor than 
they dM last ywr is #8 . 
ToBffa IMaiifia, wiiwts 











wav. JOhmit 
?£’>'j|V rtn 4aittM » chMt or box rrlth r trunk or neeu 
1' .' i«OW, 9>ott am oalte dw teat Job by putting your 
^ toipM^ «Bd IkatettUig up tb« lidaa and enda, top 
bottom, by dovotaUlng or otfaenrlae. With a gage 
‘roe fBblK a Uao faiattol to die bv edge and far e 



BtKpte BMtliod of conatmetinc a tool cheat. 


down the aidea to provide a lid or cover of dealred 
defbdt. Tbe box la then aawed along thlH line with a 
'litpmiw. Thla will eat fairly amootb, and a very 
alight llniah along the aawed edge la aofflcient to cote' 
Plate die work, if your aaw cute amoothly, merely 
aantbiaperliig will do in aome caaee, and you will find 
the eovor to bo a nice fit 

Ropn « pd Hook 

W Freeman Weiae 

I N making a porch awing recently, the writer had 
oecaalon to find a aoltable methwl of attaching the 
ropea to eyea In the celling, aomething a tittle neater 
than the eoatomary balky knot or loop, and yet able 
to atand considerable atraln. The market provldea a 
“rope-end cUp,” which la, however, made no larger 
than % Inch In diameter. Am In the 
wrlter‘8 caae. where a larger rope must 
be oaed, the following will be fonnd en- 
tirely aecure, and of very neat appear- 

A piece of l-lnch Iron pipe (larger or 
funaller according to tbe alee of the rope) 
about 6 Inches long Is cut off and thread- 
ed on one end. Two ^-inch holes are 
drilled on diameters of this piece, at right 
angles to each other and about au inch 
from the ends. For these, two pins are 
made, long cnoagb to reach through tbe 
pltie and allow for riveting over at each 
end. A standard pipe cap to match the 
pipe Is then drilled through the center to 
a trifle larger slae than the shank of the 
screw hook or eye, permitting It when In 
place to turn freely. Tbe book or eye, 
as the case may require. Is then cut off 
just above the threaded twrtlon, and is 
fastened Into the cap by riveting over the 
shank. The cap may he screwed on and 
Vnps Mill the rope Inserted In the pipe and tast- 

koak cued there by meoiis of tbe two pins, 

which are then riveted over The accom- 
panying lllustratiou, showing a partial section of tbe 
completed hook, will make the construction clear. A 
valuable feature of this device is tbe swiveled book, 
which prevents twisting of the rojie. This hook has 
been tested to over five hundred pounds pull and found 
quite secure. 

Imfirovdd AmutgCOMiit of Cdlar Lamp 

By Thomoa T. McNiak, M.1). 

T HB Ingenious automatic cellar switch described by 
Mr, J. B. Hanning In the SouNTiirio amebioan of 
April ISth, leaves Uttle to be desired. Some readers, 
however, may find It dUBcnlt to install such a device, 
and to «n}Cb„,A plan adopted by tbe writer years before 
Ike "pull aockat” was put upon tho market, may be 
of oervloe. 

In the writer's home, as In many others, the cellar- 
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way leads from the kitchen down to a landing, and 
then behind a partition which shuts off all light from 
the cellar. At the heart of the stairway Is a lamp, 
and below It a switch, which formerly was used only 
to throw in the furnace cellar lamp, the upper one 
being turned on or off Independently, With this ar- 
rangement, the cellar lamp was frequently left burn- 
ing, and that suggested the simple expedient of Join- 
ing the two lamps In the same circuit. As this circuit 
carries 105 volts, each lamp Is 62 volts. This com- 
bination, which Is shown In the accompanying sketch, 
has been entirely satisfactory, as the light from the 
upper lamp cannot be overlooked. 

Home-made Oil Filters . 

By Frederick K Ward 

I N tbe hnine workshop, and especially whore there Is 
an automobile to be taken care of, much valuable 
lubricating oil has to be thrown away when It becomes 
to<i dirty or gummy for further use, and yet the quan- 
tity la not sufficient to warrant the purchase of an till 
filter. Practically all of this wasted oil could be saved 
and made as good as new by the use of au Inexpensive 
home-made filter, such as is shown in the accompany- 
ing photograph. 

A IS by 8-iiich glass battery jar. or other suitable 
vessel, is provided with a wooden cover having a large 
circular opening In the middle. Into this Opening Is 
fitted a cone made of wire gauze or mosquito netting, 
held in place by a few cartiet tacks. When placed over 
the jar, this serves as a support for tho paper filter 
cone, one of which is shown lying on the table, and 
which, for ordinary grades of machine oil. Is best 
made up of two thicknesses of ordinary light brown 
Manila wrapping patter, folded careful!.? so as to avoid 
tearing. After the dirty oil is placed In the paper cone. 



A home-made oil filter. 

It, takes some Uttle time fur tbe filtered oil to begin 
to drip through, but it will be found that If tbe apitu- 
ratus is left to itself for a few days, a surprising 
amount of clear, pure oil will accumulate in tbe glass 
Jar. By tbe tue of pai>cr of a suitable texture, even 
the hopelessly black iind gritty oil wrung out from 
the waste with which engine drip pans are mopped 
nil, may thus be purified for further usefulness. 

Workshop Notes 

How to Make an Old File Cat Like New . — When a 
file has seen its best days and rofuses to nut, try this 
little kink; Take a piece of ohareoal and rub on the file, 
just one or two strokos. and then try your file. You will 
find that it outs muoh better, and will not clog with 
filings.— H. D. C. 

Making Snail Taps. — One of the small but Irritating 
accidents to which a mechanic Is often subject la tbe 
breaking of small Ups. In a large machine shop dupli- 
cates are generally at bond, but the home mechanic Is 
not always so fortunate. A temporary and fairly efll- 
clent snbBtltnte, however, may be made from an ordi- 
nary flubed drill of tho proiier size. Tbe drill should 
first te annetlad, then upered with a file, threaded 
with a die of tbe dealred alse, and finally restored to 
tts oriirinal temper. — Stvabt R. Wabd. 


CoavMng Centigrade into Fahrenlieit 

I N the ScmagTii'ic AMxaioAn of Seiitemter 14th we 
koMlalhed an article entitled “How to Correct a Ther- 
iwwnqtor.” In this article formulas were given for 
enBVs rijng ,0«(Rlgtad« to Ii^hrenbeli and t'ahrenbeit 
to Oodtlgnide. The former formula was incorrectly 
» 

statafi. It should have been F ■« — 0 -f S2. 
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Guideline Creaeer 

S BVBRAI., suggestions have lieen published In these 
columns for making guldollues for lettering draw- 
ings. In tho writer’s opinion It Is not iiecoasary actually 
to draw the line Instead, the twii Illustrated here- 
with may be used. Cut It out of sheet brass, copiier, 

^ n 

Guideline creaser. 

oi tin to the shape Indicated, the dlstnnee between the 
points lietng the distance wanted lielween the lines. 
With this tool the drawing Is merely creased or faintly 
pressed, so that afti-r the letters iiave btH.-u made there 
ure no Hues to be erased— B F. Uashiell. 

A Simple Reamer 

T his reamer Is made by taking a {lerfectly round 
piece of steel and beveling the end us shown, mak- 
Ihg as sharp u corner as possible, marked A. It can be 



A 

Simple form of reamer. 


backed off a little on the round side, starting a little 
from the edge marked A. Thou It may be temiiered 
in tho usual manner —A F B. 

Circulatingr Pump for Gasoline Engines 

By A. F, Bishop 

T IIIO pump shown In 
the accompanying en- 
graving Is ndupteil for 
use on gasoline engines 
either of the automobile 
type or of tho marini- 
tyjie. The construction 
shown represents t li e 
work of an amateur who 
has fortunately striu'k 
upon a very elllelent de- 
sign Tbe pump Is of the 
centrifugal lyis-, us Indi- 
cated by the arrow. The 
shaft Is % Inch In diam- 
eter and the hucket 
wheel 3ii Indies 1 n 
diameter. Tho shell Is 
bored out to allow the 
wheel to revolve freely. 

Tho design of tho mu 
chine Is clearly shown In 
the niuatratlou, and the Home-made circulating pump, 
parts are drawn In piot)- 

er proimrtlon, so that It slxaiUI lie a simple matter for 
others to copy the constnicilou 

Electric Speed Indicator 

By B. P. Dashiell 

A 8IMPLR Sliced IndlcHlor may lie made by anyone 
OH follows. On a satiable Iwse mount two gonr 
wheels, B and /) The wheel B should have 100 teeth, 
and /) should have 110 Tbe latter should mesh with 
a pinion C having ten teeth and soldeted lo the wheel 
B, On the jmrlphery of wheel /> solder ii pin to fonn a 
cmitact tsilnt adapted to engage a sprlug contact at 
ehcli complete turn of the wheel. In this way an 
electric circuit Is cIohihI through a sounder and liattery 
arranged as Indicated In the diagram In um4>, u small 
pinion A, iirovided with ten teeth, should lie fitted on 
the shaft whose siieed is to he determined The Instru- 
ment Is then brought close to the shaft, so that the 
pinion A will mesh with Ihe gear whis*l B. Ttie speetl 
of the shaft in revolutions tier minnie may then ts* 
determined by counting the uuinis-r of i‘llcks In the 
B I) 

Hoonder and multlplvlng by — X — or no; for ptulon 

.1 r 

A will have to turn ten limes before Ihe gear wheel B 
will make oue complete revolution, and Ihe gear wheel U 
with Its pinion V will have to lurn eleven Umes while 
the gear D Is making one. complete revolution. 




Diagram of the apeed indleator. 
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A Self-contained Divina Outfit 

By Our Berlin CorrMpondent 

T llIO (llvIiiK outm deslffiied by MessrH. 

JiiilKHrwerk of nilbeck, Germnuy, 
inakfs Ole diver liideiHsmlent of atmo 
Kplierlf all', by MUppIyluK hhu wltU oxygen 
and regenerating the nlr he explrea The 
comprlNeH an apiMiratuK worn like 
a knapaack where the air circulating In 
the helmet nnd the diving anlt la purified 
automaticallj of the deleterloua gaaes 
prcMhictHl b.v lireuthlug nnd regenerated 
bj an addition of oxygen The diver thua 
liuN at lilh dlaiioaal f«> to 71) Htem of air 
|K*r minute. 1 e. H.llOl) to 4,200 lltera per 
hour, wtdch authcea for even the moat 
exacting work 

The regenerating uppuratua comprlaea 
iatet‘1 cy llndera filled with eompreaaed oxy- 
gen. a tKdash cartridge and circulating 
arrangement, vl*., a Huctloti and preaaure 
iioxxle and a preaHure reduction valve. It 
la coniieeteil with the helmet hy two ahort 
lengths of Inme, one of which aervea to 
draw off any HH«>d-up air, while the other 
HUitpIlcH freati air. 

The apimratiiH la aturted up by ofien- 
liig a valve wldch la veiy oaally handled; 
It will work from 2 to 11 hours. In accord- 
aiHH* with the iieraoual skill of the diver 
and with the (|uanttty of carbonic acid 
Hecrete<l h.x hla lungh. 

in the iiluce of the uaual lead ballaat, 
the diver eurrlea on his cheat a weight 
coiiHtltuted by aletd liottUat where <'(ini- 
preaaed nlr or highly compreamd oxygen 
la acctimulated. Whenever the diver 
wlahea to reach the surface without any 
uutalde help, he almply oianta the valve 
of these bottles, thua causing air to tlow 
into his outtlt and to impart to the latter 
the retfUlred Inioyaiicy- This la how' iii 
cases of emergency he will from any imr- 
inal depth reach. In a few moments, the 
surface of the wafer A safety valve 
HCluated wltti uny excess iiressure pre- 
vents the diving outfit from liurstliig with 
uny accldenljil rise from considerable 
defitbs. If on the other hand the diver 
lia|>pein>d to fall e\en to a ainnll depth, 
Ills life w’onld l»e seriously endangered 
unless some n|h‘cIuI safety device were 
imwlded. In fact, any sudden Increase 
In pressure would throw the diver’s Ixal.v 
Into the helmet, like the piston of un en- 
gine, wldle the coiige.stloii produced at the 
same lime ndglil cause the man to hwo«iu, 
so us to he unable to prevent a catus- 
Iniplie 111 order to obviate this danger, 
the helmet of the new diving outllt haa 
lH*eii made of a subtle and substantial 
India rubber fabric, protected hy a metal 
cover against any mechaiilcul lujuri. 
Sliould the diver liapiicii to full, the pres- 
suie of tlie water would compreas not 
only the air In the outfit, but the air in 
the helinel, the India riihlH'r fuhrlc ,if 
wlileh will yield In the sumo way as that 
of the oiitlll Willie the diver thus would 
fwl the sudden Inerease In pressure, he 
would exis'iieiice It iinlforiiily on all 
sides, which would first of all iirevcnt 
coiigeslloii He will lliiis be able, with 
lull c•o^lHc^ouslu•s^, to allow some air to 
enter Ids outfit fioni the ballast on his 
ciiesi, llins reestablishing normal condi- 
tions at a moment’s notice V safely act- 
ing telephone, wiilch on aeeouiil of the 
feeble noise tif the air (iteiiliitiiig in the 
apparatus insuros a very siilisfaclory coii- 
iiectlon. cun be attached to the helmet 
The leleiiboue euble and signaling striug 
can la- combined In a srtfei.v cable for 
baiilliig Hie diver to the surface In cases 
of eairt-gency. 

The tyiH' of apimratus so fur desigueil 
Is destined for depths of 20 meters as a 
uiiiximiini Ajiparatus allowing the diver 
to work at greater depths are In course 
of preparation. 

The (urlionlc acid expired by the <Uver 


Is ulisorlied 111 the imtush cartridge at- 
tached to the knatmack apparatus whore 
the air isisses In successton some flat cups 
lliusl with numerous grains of iiotash and 
soda which absorb any trace of carbonic 
add. The air thus freed from any de- 
leterious gases produced by breathing 
reaches the suction and pressure valve, in 
order there to Is* regenerated with a sup- 
ply of 2 liters of oxygen per minute. The 
all' conduit supplying the fresh air to 
the mouth and nost* of the diver, closes 


the cycle iierformed by air circulation. 
The diving outm acts, both as a breath- 
ing tiag and an air reservoir In critical 
moments. 

A special fealure of this apparatus is 
Its allowing the diver to work for hoars 
Irnlow the surface without any connec- 
tion with the land or sblji, whenever the 
safety string has been cut or the tele- 
phone connection Interrupted. Any 
pumps and the men required for their 
oiteratlon are dispensed with, the diver 


carrying about with him the air Bupply 
required for his breathing. Moreover, 
there is no risk of the diving outfit be- 
coming twisted with the air conduit ; and 
the cost of operation Is extremely low. 

The Ratkiplioiie 
By P. F. Mottdny 

H ans von KKAMBB, an electrical 
engineer of Birmingham, has luven^ 
ed a system of wireless railway, teleg- 
raphy, telephony and train signalling, 
of which several successful public demon- 
strations have been mada The appa- 
ratus Is called “The Balluphoue,” and op- 
erates by electro-magnetic Induction be- 
tween colls pieced on the train and a cop- 
per wire or cable supixirted on abort' 
iiosts or, prefers Illy, burled under 
ground, iierallel with and outside of the 
track. 

For use In telephoning between the sta- 
tion and the moving train the train aiulp- 
ment comprises n telephone transmitter 
and a pair of head telephones placed in 
a sound-proof Lkix In the guard’s comimrt- 
ment of a coach. These instruments are 
electrically connected with two large coils 
of copper wire wound on frames called 
"Ballophone Frames," which are sus- 
pended from the coach by Iron brackets. 
The upiier frame Is suitably wound for 
sending and the lower for receiving. 

The telephonic currents produced hy 
the voice create u fluctuating magnetic 
field which emanating from the umier 
frame. Induces an electric current of eor- 
resiamdlng period lu the underground 
wire, which la connected to telephones at 
stations and. If desired, may be con- 
nected with tlie general telephone and , 
telegraph system. There Is no mechani- 
cal contact between the. hurletl wire and 
the moving train. Conversely, telephonic 
currents sent through the burled wire 
from Instruments at stations Induce cor- 
resiMiudlng currents lu the lower ratio- 
phone coils, which are connected with the 
receiving Instrument on the train. 

In the original syatem there were no 
means of "culling iu»’’ and tJie oiicralor, 
like a wireless ois'rator aboard ship, had 
to lie In cuiistaiit attendance. I'his de- 
fect lias lieeii remedied by the addition 
of a very sensitive detector, which picks 
up the exceedingly feeble electrical im- 
pulses recelvetl on the train b.v Induction 
and ’’relays’’ them Into currents strong 
enough to ring a tiell or sound a horu. 

For telegraphing It Is merely necessary 
to connect the wires by sultahle swltchus 
with the telegraphic luslrumcnts. Instead 
of the telephones. With the telegraphic 
lusUuments signals can be transmitted 
hy the Morse key and code. 

For railway slgualliug the resonating 
relay or detector already mentioned is 
employed. This instrument, the Invention 
of Dr. Kajip and Mr. von Kramer, pos- 
sesses several unique featuree. Including 
Its extremo sensitiveness and facility of 
tu^g to different freiiuencles. It has 
no movable parts, requires no adjust- 
ments whstever, is unaffected by me- 
chanical vibrations of frequencies dlffet'- 
lug from Its own uiid Is of very simple 
oonstrucUou. It Is so seimltive that it 
can be oiierated by 1/8 volt and 1/4,000 
ampere. It consists of a magnetic sys- 
tem acting on a tuned steel reed, one end 
of which Is rigidly attached to one iiole 
of a powerful permanent magnet, while 
the other end Is free to vibrate bt»tw««n 
the two parts Into which the other pole 
la divided. The feeble alternating cur- 
rent which la received by Indnctlou, 
passee through two colls which act to- 
gether upon the free end of the reed. 
When ihh frequency of these currents 
corresponds with the natural period of 
the reed, the latter Is set into vtbzKtlou 



Solenoid controlling the brakes. Telephoning from a moving train. 



Guards eompartment containing the rnllophone apparatns. 
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0 |itm or el^w n kwtl 
Wttb thla relay, wbtoh la iia- 
^ oimide dleturbances, wbetber 
ii or ■ meebaatoalt aucb aa Tibm^ 
to vetalclee, It k iKNiBlble to rtns 
iMmd ateam wlitettoa or autonux 
ba. opwate locomotive vatvea, alg- 
IntorlocMiw gear, vamnim 
and algoal lampa. Tbe detector 
even tieen auceeatColly adapted for 
tic atoppluK of traina. 
aeetlon of track between two con- 
algnal etatioua la divided Into 
dlatinct parta: Tbe Main Section, 
1 mile to 10 mtlea or more In length ; 
ortng Section, and tbe Clenrlug 
each about 100 yarda long, 
following reaulte have been ot)- 
wlth the apparatua : When a train 
tbe Main Section, a redn lamp la lit 
Blgnal atatlon. Thla lamp la placed 
the algnal controlling the aemapbore. 
red lamp romaina lighted until the 
haa paaaed through the Main Sec- 
aud the Reatorlng Section beyond, 
nl^neoualy with the lighting of the 
r httziser, la Bounded, aa an 
tlonal warning to the algnalmau to 
gktect tbe aeetlon by dlaplaying the 
dpiger algnal. If ho doea not obey the 
mrnliig within ten aecouda, the algnal 
wjrer la automatically oiierated, and Ita 
movement la recorded. The algnal lever, 
Kjfcether moved automatically or by the 

r itor, remalna electrically locked In 
danger poaltlan until the train has 
left the aectlou. If the lever la operated 
automatically an alarm gong oittalde the 
algnal box la aounded and the time Of 
the occurrence la automatically recorded, 
oo that a atrlct control la kept over the 
algnalmau. When the train entera the 
Clearing Section, the red lamp la auto 
matlcally extlnguiahed and a green lamp 
la lit When the train loavea the Clear- 
ing Section, the green lumi.i la extlu- 
gutehed and the aigital lever ia unlocked. 
After the train baa aent out alguala indi- 
cating Ita entrance Into the Main Section, 
It la enabled to receive alguala or instruc- 
tlona by telephone or telegraph. It can 
be brought to a ataiidatill by the aigiial- 
mau at will, or the conductor can place 
hlniaelf In communication with the algnal 
aeetlon. 

If a aucond train Ignorea the danger 
algnal and eiitera the aoctlou. both 
tralua are automatically atopped. Should 
a aecoiid train enter the aeetlon in tlie 
opjioalte direction, the aame reautt en- 
miuM, wj that head-on colllaioua are Im- 
iwaalble. WlMMi the train haa loft the 
Clearing .Section, the liiatruiucuta at the 
atatlon are reatored to their normal con- 
dition, but ahould the train be iirevented 
from entering the aucceedlng Main Sec- 
tion, the green lamp continues to glow, 
and the alarm gong to sound. For alg- 
uallug In fuggy weather a sinscIhI fog 
alguallng attachment la added to the 
train Miulpmeut by which tbe train la 
automatically atopped In each Clearing 
Section. 

Tbe eaaentlal features of the Bailo- 
pbone may be auuunod up aa follows : Tbe 
tranamlaalon of aignala la effected by 
Induction from wires which are safe- 
guarded from accident by being placed 
underground, and thua a reliable connect- 
ing link between atatlona and trains ia 
established througfiout the whole Journey. 
Tbe signals are unidirectional and cannot 
stray to other tralua, as may occur with 
ordinary wireless aignala. Tbe system 
requires no sliding bruabea, contact •bars 
or awitehes, bonded rail jointa, or any 
obstruction of the track, and it la not in- 
fluenced by ntmosphoric dlatiirbancea or 
climatic condltlona. Tbe coat «f mainte- 
nance at the underground circuit la trifling 
and the initial cost per train mile Is ex- 
ceedingly amall. 

The a,vatein oomin^lsto five principal 
groups of apparatus : First, tbe stationary 
iiBd|Ujgn>ttnd conduetora ; second, tbe mov- 
Ihliyditotilto carried hy one cflach of each 
tndfl! ttili<d, the tunable detector em- 
Ijltliyed M) a relay; foarth. |he tlHentat- 
tagjfCtieitent t^mtus, teiaK(«iB)|i agd teler 
iMfiie' toetrumeyite.; iMthi‘ 'Che'.eglMkolde 


which automatically oiierate the alarm 
algaab) and controlling gear. 

The adoption of the system doea not 
entail any essential change tu regulations. 
In ordinary conditluns the operator at 
the signal station has no additional ap- 
paratus to attond to, but is merely re- 
quired to observe the audible and visible 
signals. As the engine dues not carry 
any rallophone apparatus the attention of 
the driver Is not diverted from bis en- 
gine. All tbe apparatus on the train Is 
mounted on one coach, and trains can be 
made up and engines coupled in the ordi- 
nary way. Instead of encouraging coi<*- 
lessuess of the drivers and signalmen, os 
nn entirely automatic system of control- 
ling trains might do, tbe raltuphone sys- 
tem inrretises their alertness by autonmtlc- 
ally recording any luottentlnii. By Ibis 
means It la probable that a large proisn-- 
tioii of the very nmneruus slight acHtldents 
wiilch are Just prevented from becoming 
serious will be avoided. 

In a recent demonstration of the appa- 
ratus messages were sent from a moving 
train to a station and from the station 
to tbe train, the moving train was warned 
by audible signals, stopped sutomatlcallv, 
and also by the station operator, and 
was prevented from eiileriug a block un- 
til tbe brake bad lieen released by tbe 
ois^rator at tbe signal station. 

Notes for Inventors 

Making Paper from Redwood Bark.— - 

The bark of the ('California redwood tree, 
which has heretofore been praotioally a 
waste product of the many large lumber 
mills of the State, is likely to be used to a 
large extent in the manufacture of paper. 
Heretofore redwood lumber niilla have 
been unable to diaimse of the bark to paper 
manufacturers for tlu> reason that there 
seems to be no way of removing the red 
color. Recently, however, a process has 
been discovered by which the color can be 
removed or ohanginl, so that white paper 
may be made of the re<I wood hark. A com* 
pany has been organizod to manufacture 
paper from the redwood bark and is pur> 
chasing the waste material from the big 
mills in the forest regions of Mondoeino 
County. (California. 

Dentists os Inveatora — You aro pretty 
sure to find an inventor if you soratoh a 
dentist, for, under the skin, praotioally all 
of the profession exercise the creative art. 
Tins is not to be wondered oj. lieoauw' of 
the intelligence of the dental doctors and 
the fa(!t that o)>erative and meoiianiool 
dentistry both call for a high degnsi of 
mechanical ability; the combination of 
intoUigence and mechamoal ability and 
their exercise lieiiig sure to rosult in inven- 
tion. That many inveutom are found 
among the dentists accounts, m part at 
least, fur the high development of tbe 
Hcienoe especially in this country. Con- 
sidering all of this, it is strange that no one 
has yet, so wo are told, provided a plastic 
fUliug that will iiermanently resist the 
action of the fluids of the mouth. Huch a 
filling would probably mark the greatest 
advance made for years in the dental art 

Life-saving Appliancea — The Board ap- 
pointed by the War Department with 
Lieut.-Col. Chaiincoy B. Baker, Deputy 
(juartermaster-Ceneral U. S. Army, aa its 
president, to oonsider the question of in- 
stalling additional and suitable Itfo-savmg 
equipment on army transports in compli 
anee with Act of Congress approved June 
I4th, 1912, haa arranged for a meeting of 
the Board to bo held at Newport News, Va., 
about the week oommeucing October 7tb, 
1912, the exact dale of which meeting can 
be ascertained later by addressing Quo. A. 
Anthony, secretary of the Board, office of 
the (juartermaater-Oeneml, Washington, 
D. C. It is. the purpose of the Board to 
oonsider at this meeting any life-saving 
apparatus, including lifeboats, Vunches, 
rafts or other devices, launohipg apparatus, 
or whatever gear or applianee that miy be I 
neoesaary for the efficient handling and; 
operation of the same; and those interested 
are invited to be present at that time pre- 
pared to demonstrate the utility and efficacy 
of any device they may have to present. 


RiliCENTLY PATENTED INVENTIONS. pr«P«r 

Those rolumos sre open to nil pHtontre* The 
nutlees nro Inserted b; special arranxeinont 
with the inventois. Terms on application to the I'OI.I 
.Vdvertlstng Department of the SciaNTiric ‘‘.'*''1'. * 


Pertaining to Apparel. 

HAT FASTiCNUK — H. DiPltL, Oil Texas the eude of uild hoopH nnd fiisteuln* the 
at. Han Kranrlei-o, Cal The inventor’s olijeet to hold the hnrrel nltli tlndr looKl 

Is the provision of a simple, eeonomicul, and tudiiinl edges In eoutnet. ho hh to form the 
easily operated devli'O for securing a hat In ti,e lierrel end hold llrmlv lii place 

pliice on the bead of tbe wearer, which will f^e hends of thi> hiirrel a I oppoHlte ends of 
hold the hat securely In place, while permit- stiives, wheu the hum I Is to be iiisde 

ting its easy removal when desired rendy for uuc 

BANDBAD AND HAT FA 8 TENEH - -Co STCl) Foil I'KI,; IN niULDlS'O I'ONKTlllIC' 
niNME E. Tuuuntun and Maiiiu TiuiitNToN, rare ’|'ioN--0 Oown. 401! Vj E ntli Ht , 1 h>h 
of Dr. J. Thornton, <100 Exchange Bldg Dos .vugeles. Cal This linentor's purpose Is to 
Angeles, Cal The olijeet of this Improveineut provide a »tiid whlrh ton lie rendlh Btaniped 
Is to provide a almple and cheaply loiislruet worked out of thlii metal to h|uMiiI foniiH 

ed device eapeilally designed for bolding shapeH which Is light In weight and pro 

liullea’ bats in place, without injury tu tbe vlded with Hlinplo means whereby lath or other 
hat or to the wearer, or to others, which suitshle material niav be easily uttuchod to 
may Iw easily applied or removed tlir same 

Pertaining to Avtotlon. Hardware and loola. 

WINDOW lAiCK.— (I. B KoiiKlfia, 17(1 K 
tSth Bt, Wilmington. Del. An objeet here MauUstUn, N V. N Y.. and M T 

la to provide a pair of operating levers, each j,., North Tan t ton u N V This in 

pair of oald lovora having double functions, .'..nHins w'liidows haclug up and 

thereby reducing the necessary number of 

operating levers The hydroplanes are pro- ti,,. snshes maj he readily and 

vlded with mi«ds connected with a lever for „or 

lowering and ralalng the aame. The inven- 

tiun provides a form of elevating plane and ^ window frame and haOug Irnnsverse 

means for manipulation; also n form of riid 

der with mcNius for supporting the same and ^ 

<i|HTatlng It. properly positioned to reielM' said bolts. 

n.YlNH MACHINE—F. 1. Hchaufleb, hiiuu FOU DUENSlNlMlIllNrUNl! BTONEH 
care of Natl. Aerial Navigation & lOqulpraent _,j, jj inre of 'J'leonderoga Mach, 

Co, Mattoon, III A purpose here Is to pro- Tieonderog’u. N V, This luveutlon re’ 

vide an aeroplane with a plurality of super 

poMod places offset relative to each other so provides n burr for dreHsIng, roughing or, 
as to offer a more atahle and better aupimrted suarpenlng 

machine Another la to provide a balancing i,„,rlug grinding stones, and arranged to 


machine Another la to provide a balancing i,„,rlug grinding stones, and arranged to 
member having one or more planes wlieroby provide a clearance for flic dust or small par 
the auppuraug surface of the machine, as a removed from the p.-rlpheral face of 

whole, may be conuolled with an elevating j|,^, grinding stone, and to render the teeth of 
plane for controlling tl>c vertical movement p^rr strong and durable 
of the machine. tINIVEKSAI. CDITTCII— ,T Cam|„ (10 High 

ABHOBLANB— J A. BabuiTT, 70 C Yama st . College I'olnl, i. l.N Y This Invention 
sWta. « No Yokohama, Japan. This Inven- ,,,„„pr,.heuds a ilutch having a Imdy portion 
tion varies moat widely from the form of ^ pumher of swinging halls or Jaws re 
construction In the present state of the nvlu- relatively to one another, and so 

tIon art In the following distinctive features ns to grip the arthlc to Ik* supported. 

In the construction of tbe plnnes . in the em- 4 ,,^ ^^Ight of the artl.Ie aiding materially in 
ployment of balancing memliers actuated by n,,. gripping uclloii 
shifting tbe aviator's Imdy , the operntlon of 

the steering rudder by means of the feel, Heatiuji and lilaUtlnil. 

K\FBTY UAH V.M.VK — H It Cox, 1)1 Con- 

^ 5 -- Icr 8t, New York, N Y, and W MiUMIUt, 

'"'•k. N. \ More paitleularly this in- 




IDTEll— C B. Hoi san, Jli , 700 Ktato 


— — " ' , intermoaiute scctiou is runueu 01 side oara 

drawn in by the fan. thus enabling the dis p,v„taUy connc.teU with the side bars of tlie 

cbaricc of the cotlou and duat-laden air »(kotU)UR and pivotal (i)nnec 

at different points nnd separately provide.) 1 „ dwei'ii these sectluns and 

PI.ANTKR ATTACHMENT POtt CIJLTI ipu iiouj „„d foet of the bed 
VATOHS— J P Bbai.koud, « F. D. No g. 

.Tasm-r. Mo. The Intention here Is to pi-ovlde marhlnca and Itloehanleal Device., 

an all.chment for connecting the grain or „,pviTi)K indicatoh f a 

seed box of the planter with the anxle, to Ml*E\ ATOH INDK ATDR— F A Hoeot 

permit of a variety of adjustments of the (’■*“'*• Bcrgenlli'id N .1 in carrying out the 

box with respect to tbe planter, whlrh may objects of this Invention, u side view of whl. h 

be applied to existing planters with hut slight 

STONE OATCHBB FOB FUJMEB — U. R. x'' 

Tan Biuk, 1TB K. 8 tb Ht, Holland, Mich. 

The Invention refers particularly to flames — 

for conveying augar bocta tu the mill. An if 

object la to provide a means for catching the '. I WVW K // 

stones nr otber foreign matter, and to so ar \ ^«yia fksiiiiiii, V iiiii ilwo // 
range the device that the atonea, etc., may be BHBSjtJT ^ 1 

cleaned from the flume without interfering '' 

with the flow of tbe beets for any material ^ 

period. t)yy 

or ewnonal laMroot. ^ 

BDILDINQ LIOHT AND TBNTItATOR.— El.KVAR»it im.k vtok 

Ip, BcawicKsaT, 118 Broadway, N. Y, N. T. 

I This invention relates to skylight and similar Is pictured In th< ni cunipanylng engraving, 
.building liffbts, and its object la to provide a an Indicator is i>ro\lii(*d nhich Is formed with 
I light and ventilator, arranged to insure s the usual ikiIiiUt ami tin usual supporting 
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axle therefor. Rlildly oonnected with tW» 
axle la a grooved wheel dealgliad to egrry a 
HUbatantlally ll-ahapod bar arraaged to be 
tlrlven haek and forth over a policy, whereby 
the pulley le rotated. Thle reciprocating bar 
la eiiiiueetvd with a pivotally mounted lever 
whieli III turn la connected by a lultable cable 
tn the uaunl Indicator rod or cable. 

'I'ANNINd DHIIM.— C. llAHtt. Btrcaaborg, 
.\lMaee-Ie>rralnn, Gorinuny, Thla Invention re- 
fiT« to revoliible drutna provided with trun 
nliilia on the drum lieada The object le to 
provide n tunning drum arranged to rullevu 
tile licnda of tbe drum of all undue etrain 
Hiid to trunafer tbe atrain directly from the 
rliu of the drum to tbe trunnluna. 

HLIDK UK8T -4) K KAcailAaiK, 888 B. 
N2ud 8t., Manliattan, N. Y., N. Y. Kor tbe 
pitrpoueu of thla Invention uae la made of a 
aplndle mounted to tnrn In the tool poet and 
provided with a borlioiitally-dlapoaed guide' 
way on which la piounted to glide a head for 
carrying the tool, the said bead being engaged 



SUDE REST. 


by a ecrew rod Journaled on tbo guideway 
Hrp la made of a toot adjuatlng acrew rod 
arrowing In tbe bead and arranged parallel 
to the tool, the aald tool-adjuating acrew rod 
being provided with a collar engaging a receaa 
In the tool for ahlftlng the laat In the direc- 
tion of Ita length on arrewtug tbe aald tonl- 
adjuatlng acrew rod Inward or outward In 
tbe head 'i'he engraving ahowa a perap«*ctlve 
view of tbe alldc reat In poaltlon on a lathe 
uaed by Jcwelcra nnd other peraune. 

MAl'UlNB FOR I'll'KINO PIN FEATUMR8 
FROM FOWLS -(■ W Wmitu, care of Hwlft 
A Co.. Htockvarda Htutlou, Fort Worth, Texaa 
Thla Improvement hue retoreuco to dovln-a for 
picking pin feathcra from fowla, mure particu- 
larly for picking pin feather from poultry 
The pin feather may he reuvovvd In much leaa 
time than in the ordinary iiinnual operation, 
ami without Injury to the fowl 

TAMPINO MAClllNR— O Nolan, 1402 
Htierliurn Ave , HL Paul, Minn. The object 
of thla Invcnttou la to provide a machine for 
tamping quickly and flnnlv concrete Into 
molda, wherein n plurality of tamping devlcea 
or atampu la made uac of, oiicrntlng In aue- 
eeaalon by manual nieaiia or by power and 
having meana for holding the atampu In Inop- 
oratlve poaltlon 

FLY AND MOHQPITO DHSTROYEB.— J. T. 
PlidliEa, Halt Lick. Ky. The principal object 
which the prcaeiit Inventlnu hae in' view la 
.the pruvIaloD of a morhanlcal device to 
rapidly rotate liivlaihle wblp-llke membora 
acroaa a paaauge to atrlko and ao deatroy fllea, 
moaqultoeu or other winged Inaecta when In 
flight 

WIIBBL HIM .rOINTINO MACHINH— O. 
A Knuion. care of Deflance Mach Worka, 
IH'flance, Ohio The Invention provtdea a ma- 
chine dealgned for Jointing or truing one aide 
of the wheel rlra atock to render the said 
aide true with the inner surface of tbe atock 
ao that uiiy Inrqunlltlaa due to Iwudlng or 
abriukage are compensated for and the atock 
la provided with a true working surface to 
periiill of auboequently Feeding the atock cor- 
rectly through a planer to Insure the perfect 
furuiutloD of i>erfoct wheel rime 

WIHAVK— J C OAyNUB, 485 K Slat 8t . 
I’ateraou, N J This Invention pertains par- 
tliiilurly to weave* dealgned to permit aec- 
tloua uf the cloth woven to l>e cut without 
preaciitlug an edge which will ravel. Tbe 
ohjev't la to provhU^ u weave arranged at any 
angle across a giveu pleve of cloth, which will 
penult the 1 loth to Ik‘ eiit wttliout preuenting 
a raveled edge 

TICNSION DKVICE FOR BAND SAWH — 
O A Knkiuv, (lire of aaHlgiior to Delliiiice 
Mnih Wks la-niiuce. Ohio The object here 
la to provhh' u new nnd Improved tension 
device tor Imnd-aaws arranged to maintain a 
uniform tension on the saw blade to permit 
light or heuw Hiiwlng of hard or soft wood 
without dm*, r of l)rcahlug the saw blade or 
running the same off tile wheclB 

DltHT UEt'Kl’TU l.F.- T H, MlTvItBl,!., 
Box PU, Meudeivllh Untie, Mont The prin- 
cipal object of this Invention la to provide a 
receptacle adapted to hi positioned adjacent 
a hole which la being drilled whereby the dust 
and other material being set free by the drill 
will be collected, thereby preventing It from 
circulating In tbe atmoaphen 

MACHINE FOR REMOVINO IMILP FR<Va 
COFFBK DBRRIB8.— J. M Uboeu,u:r, Bara 
eoa, Cuba The object of tho Invention Is to 
provide a new and Improved maehtne for re- 
moving the pulp from coffee hnriiea In a very 
almplv, effective and ecohotnlcal manner and 
without Injury to the beau. Meana provide 
for removing the pulp and embedding means 
From the berries and diadiwgn th« latter 


separately Atm the mowvm) pal# iM 

terlaL 

MBTHOD vot. TBBATtNe coamw n»- 

BIH8— J. U. DtMLUIS, BwWflA, C4 Iml 
method onaetau eiaenttally IB ataMMtaak aaad. 
Mwduit or otter abraldtaf awtailat ta tbe 
pulp of tbe barry, than aublaettiiff tbe Wry 
to a grlndtBff, tUtabHng a«d breWac a«ttsB 
to cauae tbe abraldlnd matatlal to laeam aad 
detach the pBlp ticta the berry, and fluUr 
separating tbe berry from tte mmov«4 palp 
and braiding matarial. 

BOTTLH CLOHIMO DBVICIL— F. Baoab, 
Tlenna, Austria, eare of B. Boohaer, lowald 
Olaas Co.. 28 WMt Broadway. M, T, N. T. Ala 
Improvement relatM to a device (or aeearlog 
ckaAnc eape cm bottles aad otbor vtaaela and 
ao ebjeet of tte inveotloa la to provide a 
meehlae which srlll rapidly aad lirmly presa 
the flange of the cap ootward lato eagage- 
ment with an Internal groove within the 
mouth of the bottle or otter vaeeel. 


Prime Rowers Tlietr Ae e eeoo r lea. 

DEVICE FOR BTABTINO INTBBMAL. 
COMBUSTION BNOINB8.— O. B, Cepnag, S 
North St., Annapolle, Md. Thla device WUl 
start an Internal combuitlon englBe ttroagh 
the medium of compreiaed air. A movable 
rack engages a pinion on tbe ebaft Of tte 
engine, tbe movement of tte rack tsto en- 
gagement with the pinion being acooskpUibed 
by ineane of compreesed air, and tte retnni 
of tbo rack to iti Initial positloa helag eCeoted 
by meant of a aprlng. 

TBRBMT BEASINO.— B. KuBia, eare of 
Tampa Fonndry A Machine Co., Tampa, Fla. 
Thla Invention hae reference more pertteolerly 
to a thruat bearing which coiuptioea a remov- 
able rollar adapted to receive a ihaft, and 
having at the end tn annular recesa, about 
the ihaft, and bearing wuhert located In tbe 
recess and adapted to receive end thruet from 
an adjacent machine part. 

HTARTINO DEVICE FOR INTERNAL 
CtlMBUHTlON ENOINBS.— R. H. Muhts. 
care of Oelasler Starting Devloe Co., B14 W. 
8Tth Ht. New York, N Y. In thla caie the 
Invention refers to a device for starting an 
explosive or Internal comhuatlon englao with- 
out the neceuslry of cranking up; that la to 
say, the operator can start the engine. If It 
should happen to be attached to an automo- 
bile, while sitting In the operator's seat 

KXPLOKIVK BNT-INR— W. A. ScHArrat, 
Uebafler It Grand, Box 2««, Waco. Te*. This 
Invention has In view a two-cycle explosive 
eagine In which the cyllndere are thoroughly 
cleared of the burnt gases after each explo- 
aloii, preparatory to Introducing the aucceed- 
lug charge, whereby there la little opportunity 
for tho eugtue to back-flro 

VAI-VE FOR ROTARY OA8 ENGINES W 

8 TnoMi'UUN, care of Ga Ry A Electric Co., 
Smyrna, Ua This Invention relates to a valve 
conetructlon for rotary gae engines designed 
to facilitate the etoring of tbe cumbuetlble 
mlxturo under proasure In the firing chamber 
iH'forc Ignition, and the mieeie of tbe same 
therefrom after ignition, to apply the power 
of the burning gases to produce rotary motion 
of the moving parte 

ROTARY ENGINE— H. LindsNBSBo. 817 
Hmlth St, Weet Hoboken. N. J. Thla Inven- 
tion hau reference more particularly to an 
engine which compriaee a etator, a rotor pro- 
vided with e piston movable Into an oper- 
ative and an Inoperative poaltlon, and meana 
whereby said piston when In an operative 
position la partly balanced by Uvo steam or 
other fluids under preaeure. 

ttallwaya nnd ThHr A ew oriee. 

DECK HASH AND TRANSOM.— T. W. Cow- 
TLX, SN2 Green St , Topeka. Kan. Thla Inven- 
tion provides a transom which may be used 
In railway cars end which may be opened or 
cloeed by a single movement and when closed 
will be jiosltlvely locked in posltioD The easb 
may be opened to permit ventilation and may 
1)0 held In open poeltlon by a simple and inex- 
pensive means 

BRAKE RIGGING— J. 8. WAIHgx, care a< 
Butte Elec. Railway Co , Butte. Mont TUa 
Invention relates partlenlariy to brake rigging, 
and tbe aim li to provide a car track with 
II brake rigging, wherein tbe rode may psM 
ever and below the motore, by virtue of a 
dlagonally-dieposed equallalng lever, to apply 
tbe brakes simultaneously to all the wbeela. 

RAILWAY TIE.— G. NartOg, 12T1 Bo. Sth 
8t. Bust St. Salt Lake City, Utah. An ob- 
Ji'i't here Ik to provide a form of rall'angaglag 
ilevi,... that will hold tte rati flrmly wblla 
iieriulitliig expansion and contraction, and by 
renHon of which the use of flail plates may 
he iliiiie away with if desired. fUil-aagagiaR 
ineuna have securing bolts SO related to tte 
other elciuciita entering Into the tie that they 
win not he readily Bcceselble to nnautborlned 
persona seeking to tamper therewith. 

ATIl’GMATIO TRAIN CONTROIXINQ STE- 
TEM--F D. SuiNosL, Huntingdon, Fa. Mr. 
Bhlndel'a invention relate! to automatle ear 
tuntrolllng systems, and embodlee more par- 
ticularly an electrically operated systam ocj 
tills general type, so airaagsd as to aotte 
mntlcaily stop aay car attflrapttRg to eater a 
block already occupied by aiwttam ear, 
combined BAIL FABTBNBB AMD 
— E YocMo. Princeton, By. Ttilfl laveatoT 
provldee as Improved atrnetlire iMMMd off 



srlll drop, and will strike tbe npper end of a 
trip lever, and tttta a pin will be withdrawn 
from engagunont with a pull rod, aad allow 
the upper arm to tall. The engraving hete- 
wltb prceents an elevation ebowlag tbe crane 
aad Its appurtaucee In the poeltlon of hold- 
log a mall bag. 


A LOCK JAR. — FiSLAT, 


DESIGN FOR 
Dicks A 

Ste.. New Urleans. La. 
design for a lock Jar tte mala height of tbe 
structure Is reached In panel elevaUoaa that 
have protruding edges at top and haie. The 
cap of tbe Jar adds to tlio ornamental design, 
tte whole presenting a simple yet highly at- 
tractive article. 

DBSIGN FOR AN AUTOMOBILE ROOD.— 
F. llwacng. care of Oeeterretchlaefae Daimler, 
Motoren Oeselleehaft. iFlener-Neaetadt, Aus- 
trla-Hnngary. In fliis nmamental Ete lg i 
an automobile heed the side elevation, 
plan view and tbe front elevation shew a, 
coDBtructlon having tbe rimple and graceful j 
Unee ttat picture itrength aad elegance. 


Nosn.— Coplee of aay of these patents wUl 
be funMJhed by the Botnmnc AwMldJof (or 
ten cents each. Please etate the afUne of the 
patentee, tlUe of the ttehatloii, aad date Otj 
this paper. 


We wish to call attention 
we are in a poeltlon 
vices In every braneta of patent or 
work. Our eteff la corapoeed of meol^cai. 
electrical aad chemical experts, thottdiht#. 
tialoed to prepare nad proeoente 
appUcatloao, Irrespective at the cem 
at the lubject matter Involved, or •( tbe spo- 


qntred therefor. 

We on pnepered te MndW 
TsUdlty or lafrlagomettt of | 
regard to conflicts a 
unfair competltlaa o 
We also hero i 
world. Who w 
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Tht toucli, itiBip cryitidt of ■ nice Iiului 
Oilitone lu(t tat etee). It’a fan to lee how 
quielclr vtej put a dandy, keen edft on 
canr«ii,Utclieakiii¥ci,toolt,ete, Noothcr 
(tone euUMlatt without lori^; iti ihape. 
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avbrMmltn 
( bmUm •koN 
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k Bvery home needi one. Hardwaie and 
\ tool itoret eretywhera eell them. Let iw 
\ mail you a nke Inoia Veit Pocket Sioae 
ocket knivei, office uie, etc. 

It lend your dealer*! name and 4c 
, (orpackitiffandmailinK. We'll 
I include ‘‘How to Sharftn"— 


eOnoaw. Vim'll ta aiml. 

Wrholadw 

phe HAKurAcnnuiK} co. 

raotHN- 


Many laree and amaU buti- j 
tMMaea are re-equippin* their 
ottcea to tain the efficiency and 
economy of 

woob AMP vrua. 


/emicke Utdt E 

fiowi with the buiineei. Thb meant 
It piaeat tha laiiia aelentific mathodi 
and davicea at the wrvice of both ffie 
eimn and larga butineu. . 

Whilaver you need in filiiif equi^ 


4liWtafiDapt. 

.9li^S^AIMN:4bb I 



M) 

thirteen either twiter ooaatnic- 

or authorlied. wakliit a proporUon 
|d( only about one and one third deatroy- 
per battleahlp as agatnat the four 
which are neoeeeary. In the maneuverH 
which I was prlvll^ted to witoeea, a fleet 
Of eight battleshipa was mocompauled by 
nineteen deatroyers. or aay, leas than twoj 
and one half per ahip. Had there been 
four per ahlp, the Interrala between the! 
deatroyera would have been lean and the] 
chances of picking up the submarines 
would hare been proportionately 
leaaed. 

The Navy Department has very wisely 
'adopted a policy of extreme secrecy as 
the maneuvera of the torpedo-boat arm of I 
the awrlee; and, consequently, much that] 
I wltneMied during the suoceaaful escape 
of the fleet from Newimn to the open sea 
cannot be written down In this log. Suf- 
fice it to say that the operations were 
completely successful and bore tribute 
the eSectlveneas of this arm of t 
irvice. 

During the afternoon, In returning to| 
harbor, our group of fire destroyers went 
through a series of evolutions which, as 
viewed from the bridge of the flagship 
and through unfamiliar eyes, displayed 
the facility and accuracy with which 
craft are handled by their captains. 
We found anchorage for the night in one 
of the many sheltered harbors of the 
Rhode Island coast; and It Is nothing to 
the discredit of the ship's company that 
they congratulated themselves on the fact 
that for this night at least, they would lie 
where the waters were so quiet as to give 
an Importunity for undisturbed sleep. 

(.To he continued.) 

A. PioUeni io SeUiiiE Eketrieity 

T he invention and Introduction of the 
new, durable tungsten filament lamp, 
which produces between two and three 
times as much light with the 
rent consumption as the ordinary carbon 
fllament lamp, has placed the central sta- 
tion Industry in a peculiar position and 
Indeed in a crisis. Thanks to the new 
lamp the consumer has It In his i>ower to 
secure from the electric light comjiany a 
much greater amount of light than form- 
erly possible without incresslng his 
current It might be supposed that, be- 
csose the new lamps have rendered it 
possible to obtain twice the amount uf| 
light formerly possible for the same 
amount of money, the number of con- 
anroers of current would increase, and 
that the central station would profit 
thereby. As a matter of fact the In- 
in users of the new tungsten lamp 
means a proportionately greater loss to 
the central atadon It costs Just as much 
to read the meter of a consumer who 
bums tungsten lamps as it does to read 
tha meter of a consumer who bums car- 
bon lampa. The Investment In coal, insu- 
lation, and the like required per customer 
regardless of the slie 
of wire rsquired for his connection, but 
depends somewbst on the density of ser- 
vice or the number of conneotloas wlthhi 
a given area. The bookkeeping, expense 
of meter repairs, and maintenance coat, 
|are no leas In one case than In the other. 
Hence, when the conaumer demands the 
Installation of tungsten lampa. the cost 
to the central station Is Just as great and 
possibly greater than It ever waa before, 
hut the income baaed upon the running 
current diarge U reduced. While It is 
at the lessened de m a n d on the part 
conaumer releaaea ao mudt more 
capacity for the anpply of new eustomera, 
the cost of serving these new cadomers la 
out of proportion to the additional reve- 
prodnead. Tho high oflhflenqy lamp 
saves the eeutial station only iioal and 
oU— it does not diminish the fixed chargee. 

It dees BUke It pooslUe to take on new 
oaatonwni wlthant any Inenaae to the 
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The Editorial Staff of Ae Scientiiic American receive annuaUy over 
fifteen Aouiand mquiries covering a vait range of topics and this mformadon 
m many caaes cannot readily be found in text books or works of reference. 
In order to supply this knowledge in concrete and useable form, two oi Ae 
editors of Ac Scientific American have, with Ac assistance of trained stat- 
isticians, produced a remarkable book, containing over seventy-five thousand 
facts and Oiustnted by one thousand engravii^. Immense masses of Gov- 
ernment material have been Agested wiA painstaking core, wiA a collabor- 
ation of Government Officials of the highest rank, induding cabinet officers 
and assisted by competent pn^essors of worldwide reputation. Space does 
not permit of the publication in full of the contents of Ae ch^ters. A par- 
tial list of subjects will be published in Ae next issue of Ae Scientific Amer- 
ican and a full table of contents in a beautifully illustrated prospectus, which 
is sent free. This circular, which is printed in two colors, contains four full- 
sized repsoductiona of actual pages. The following it a list of the chapter 
headings in very much abbreviated form : 

PART I. STATISTICAL INFORMATION. 

Panaltlion and Soaal Staduiesi Farms, Foods and Foretu; Mine* and Quante*; 
MmuIw^ : Comm^ . Mwdiaiit Marina -, Railroadi ; The Panama Canal . Tderaph* 
TelophoiieStabJticiol the World; Pott Office AKain , 
Pal^ T rade Marb aial Oopynglm; Ai^ oi the World; Navie* of the World; 

PART U. SClENTinc INFORMATION. 

Meteorology; Machine Elk 
I Weights and Measures. 


Uisbook ooataias 606 psges and 1000 illuOralioB. ; 
doth and tha covar eair 


Price $l.SO net, postpaid 


MUNN «t CO., he,. PUBLISHERS 
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Those Corns 

How are You Trying to End llkaia ? 


Is it by paringr ? That is useless and 
dan^rerouB. 

I It removes just the 
top laver, and usiipot 
the blade may mean 
infection. 


It I 


All the petty meth* 
ods of mere relief last 
only a little while. 

There Is now only 
one treatment used 
by people who know. 


instant relief. But more than that, it 
removes the com. 

You apply it la a jiffy, than forget it. 
Within 48 hours the whole com looaeni 
and cornea out. No pain, no soreneae, 
no inconvenienoe. 

Evety month a miltioH corns are 
ended forever in this way, while yon 
■ st your corns keep “ 

A famous chemist 
to cud corn troubles, 
benefit— 


A la the pleture Is the soft BAR 
B proteots the oom, stoppins the ! 

C wraps sround the too. It Is 
D Is rubber aUbesIvs to Uetae the plaster 


Blue-jay Com Plasters 

Sold by Dmggista— tSe and 25 e per paekage 

Sampis Mallsd Frsa. Also Blne-]ay Bunion Plasters. 


(M4) 


Banar A; Blaeh. Chicago and Naw Yetli, Makars of Soigkal Dim 
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HOW TO BUILD A 5 H. P. GAS ENGINE AT HOME 


In Scientific American Supplemente, 1641 and I64Z E. F.Leke deKribet amply i , , - 

five horse power gss engine cen be buih el home. Complete working drswingt are published, with i 

dimensions of each pert, Price by mail for the two Supplements, 20c. Older from youf newsdeals or from 
MUNN a C OMPANY, Inc. Pafi/fsAers 361 BROADWAY. NEW YOKK 


If you would like a magazine made for its readers alone ; 
does not depend on advertising; prints the truth about 
subjects most other magazines will not touch; prints 
from eight to twelve cracking good atories every 
month; here are three bargain ways to get 
one-PEARSON’S MAGAZINE-three ways 
suggested by readers of PEARSON'S 
Magazine who want other people 
to read it. Take your choice. 


One year and 
one copy of 
“The American 
Government ” 
for $ 1 .50. 

Nearly every article 
about pokbcs publish- 
ed in Pearson's Mag- 
azine IS meant to show 
how you can help to 
improve our govern- 
ment. You cannot help 
or even understand 
such articles unless you 
know what the govern- 
mcnl is. "The Ameri- 
can Government" is a 
book by Frederic J. 
Haskm, which has 
been approved by 
Washington officials as 
a correct explanation 
of how our government 
works. It wiU be sent 
free with a year's sub- 
scription to Pearson's 
Magazine at $1.30 
per year, the regular 
subscription pnee. 


Two years, 
suggested by a 
reader who 
thinks every- 
body will like 
it, for $2.00. 


Clmlaml. O , 
Jam 7. 1912. 
will whiter of Pmi- 




at U/ram the tuye’l WA 
( IhioIIu, alone ahaul Na- 
lamUr, ihi mofulnu afer 
a rtJuail rale far mhclip- 




tnZIr-. 


Idi^ thot 

S2 00 'jfom hit iw- 
in fund and consider 
>fW|/ tMl! tp9nt 

Wnhh^tiwithu. 


That's a good suggest- 
ion. Here’s the chance. 
If you want Pearson's 
Magazini, here’s a 
cliance to get it for 
two years for $2.00. 


One year and all 
the back num- 
bers containing 
Socialism arti- 
cles for $1.50. 

The articies on Social- 
ism by AOan L. Ben- 
son have been running 
in Pearson's Magazine 
since April. They will 
be completed in No- 
vember. Eugene V. 
Debsand Victor Berger 
have said that they are 
the best explanation of 
Soaalism that hat been 
printed. These articies 
show simply and com- 


teUigent Soaalistt think 
that Socialism wodd 
do for this country. A 
copy of every back 
issueof Pearson'sMag- 
azine or a pamphlet 
conlainuig the artides 
on Sociahsm will be 


now)atther _ 
scription rate, $1.50 


There yon are. Take vow choke. Bnt do it bow. Hero an thne 
hargain ways to gat this adkgaiiao that way not ho offand agahk .. 

TflE PEARSON PUBLISHING COMPANY. 434 E. 24th St.. Now York 


yeoni, bnve been Gharglnyr far elactxtdty 
according to tbe qaantify need. A cu«- 
tomor who uaee 100 unite of electricity 
would, under tlieir syntema of charging, 
pay 5 tlmeH as much bh the cuatomer who 
uaea 20 tiulfa. Thla aecina on first thonght 
to lie a perfectly logtoel and fair method 
of aelllng olectrlclty, end Ita appearanoe 
of fiilrnsMa haa made It tbe more dURcuit 
to ahow ita actnal Inwiutty A moment’a 
conalderatiou will make It plain that an- 
other factor must be considered In deter- 
mining tho coat of electric aerviee, and 
thla factor, when duly conaldered, may 
show that I he cost ot aervlng the two cna- 
tomera Juat mentioned may he relatively 
much groator or much leaa than the five 
to one ratio Indicated by their relative 
ooiuiunptlon. Thla factor, ao Important 
but 80 little recognized In rate ayatema, 
Involvea the fixed service coats. Ita rela- 
tion to coat of aerviee may beat be lUiM- 
trated by a concrete example. 

Buppoae that you decided to pat a little 
electric Renemting plant In your baaement 
to Nupply yoiiraelf and several of your 
nelghlHira with elwtrldty, for which aer- 
vlce you desire to charRe them enough to 
cover your coat You buy an electric gen- 
erutor, a gas engine to run It and a switch- 
iHNtrd, and liave them luatalled uiKin ault- 
alile founibittoiia. You erect ii short pole 
line (or else bury tho wires underground 
conduit) In order to carry the elec- 
tricity from your plant to your neighbors* 
houses You buy ouo meter for each lu- 
atallttltou (your own Included) and con- 
nect up to the house wiring. Before you 
liave Hold a aingle unit of electricity you 
have had to invest possibly a tbouHand 
dollars In equipment, conduit or poles, 
wire and meters. 

Your plant Is now burdened with cer- 
tain fixed charges. First there la the 
Interest on your money, then there Is the 
amount which you must set aside each 
year to replui'e isiulpiuent as It la worn 
This depreciation allowance la very 
Important, for If It Is not recognized, 
after your plant lias ls*en In oiieratioa for 

nnmlier of years you would find that 
your Initial Investment of gl.tXH) ropre- 
aented a lot of nearly worn-out raachlu- 
and equipment worth at tbe most a 
few hundred dollars You must, there- 
fore, earn more than the interest on your 
Investment In order to come out oven ; 

I otherwise It would have been better to 
have left your money in tbe bank, where 
at least the prlncliial would not waste 
away. You next find tlmt you have tt 
take out Insurance on the plant, and you 
nlao figure that the apace It occupies on 
your pronilaes Is worth a little. Alto- 
getbor, your calcnbitloiia show that you 
must iiinke alsmt gill a month in order 
to Just Cover tbe fixed investment charges 
outlined nlaive. 

As some of your neighbors wish to use 
electric Irons during the day. you find you 
ar® oxptwteil to run the plant, we will any, 
from a A. M. till midnight. At IJie end of 
first month you find your gas bill of| 
the plant to be, we will say, g5. Thla 
Is running exiiense, which is dta- 
Hnct from the fixed expenses provloualy 
considered. I^et ua auppoae that you find 
that the meters show that 125 units (kilo- 
watt hours) have been couaumed during j 
tbe first month You, therefore, dlvldc(^ 
tbe $16 total exiiense for the mouth ($10 ' 
fixed plus $5 running expense) abowlng a 
total coat of 12 cents a unit, and you 
make out tho bills for the month at thla 
rate. You dlncoror a peculiar thing, how- 
r, tu liMiktng over tbe record of month- 
ly couaninptloii of clectrlclfy. Smith, who 
lives In B very small lionae with only 16 
lamiw, has used as much Current as Brown 
who, living In a large one. Has 50. You 
into the cause of this and find that 
Smltii has Imught an electric Iron, a small 
electric atove, an electric chafing dUh 
and several other devices which he 
during tbe day, whe^a Brown, tn tbe big! 
boose, baa used electricity foe Uifiittng, 
only. Smith, when be reoelvea bis 
at 12 cents a unit, derides to dlsaont 
tbe lun of moac of bis dericae beoM 
I cannot afford to pay ao much Ux ^ 
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Seiuitipe Laboratory Balance 

By N. MONROE HOPKINS.— 'na* "bdlt.iip " 
lavatory balsBce will wegh up to OMpoaad airi 
will turn with a quarter of a poetagu damp. The 
balance cu be mads bv any aBotaur AlHad ia Ih* 
ii»e of took, and it will work ai well at a $123 
balance. The article k accompanied by d 
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Instnictive Scientific Papers 
on Timely Topics 
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you And your ineten show that only no 
kilowatt bourn have been utied. due to 
amith’a decrenaed uae of nervlce. Ktghty 
kilowatt bourn at 12 centa bringa In only 
SD.BO; and even though your gaa bill baa 
dropped from S5 to SS.60 (becauae you 
have produced less current) you find that 
your toUl expense of $13.00 has exceeded 
your revenue bj $3.»0, and you realtae 
that you are losing money 

Alsiut this time you hear that a new 
kind of bicundescent electric lamp bos 
been developed that uses only one third 
as much electricity us the old ones In giv- 
ing the same amount of light You begin 
to lie awake nlghta wondering what will 
hapiten to your plant You realice that 
If your customers all started to use the 
new lamps, they could light their houses 
bettor than before on only half as much 
current. You have visions of the demand 
for electricity dropping off and your reve- 
nue going with It while your expense would 
be reduced by only a couple of dollars 
saving In gas, the fixed charge, of course, 
being not at all reduced. Your plant Is 
relieved of part of Its load by the reduced 
demands and, therefore, could carry sev- 
eral more customers, bu( In order to reach 
them you realise that yon have to spend 
a considerable amount in order to extend 
your wires and buy more meters. This 
would add to the burden of fixed charges 
your plant must carry, and even If you 
succeeded lii selling as many units as be- 
fore, you would be getting only the same 
revenue as you did Initially when your 
fixed expenses were less. Any way you 
figure you are lK>und to lose niiless .vou 
raise the price iier unit, and this you know 
to be next to ImiKwslble. 

At last the thought strikes you that If 
you could only get Smith to use bis mnn.v 
electric devkvs during the day. when your 
plant Is running with but little load, you 
could afford to charge him much less thau 
12 cents i>er unit for the current used In 
excess of that requlretl for bis lighting. 
You go to him nud soy. “Hmltb, you are 
now using about 10 units a month at 12 
cents to light your bouse. My plant Is 
running with but little load all day, so 
that the expense to me of furnishing yoo 
with current during the day for tlien« 
devices Is only that of the extra gas re- 
quired to carry your extra load. I nro 
willing, therefore, to sell you electricity 
at 5 cents a unit for all you use In excess 
of that re(iulred to light your house” 
Kmlth figures o mluute and says, “Well, 
I can afford to use my electric devices at 
a 5-ceut rate, and I will be glad to make 
such an arraiigemcnt with you.” At the 
end of the month ho has used 65 units in- 
stead of ](). and .vou bill him for 10 units 
at the 12-cent rate and for the extra 46 
at 6 cents, making a total bill of: 

10 units, at 12 cents $1.20 

45 units, at 5 cents— 2 25 

55 units . . $3 45 

An average pri«> of about 

6.3 cents per unit. 

I iider the single rate of 12 cento iter 
unit he would lia\e bad to pay $660 
and so did u<it use the extra current 
which be is willing to buy at 6 cents. The 
plan works so welt with Smith that you 
go to Brown and tell about your low rate 
for use of current In excess of that used 
for lighting alone. lie, tisi, is willing to 
avail himself of the convenience of many 
electrical devices at the low rate. You 
begin to oee that the number of units to 
be used at the high rate can very properly 
be determined by the customer's ordinary 
lighting reciuirementa, and that this In 
turn la determined to a great extent by 
the size of his house, allowance b^ng 
made In all cases for certain clasnes of 
rooms whi^ are used but very Uttie. 

In this way you develop a rate having 
a 12-cent or primary charge for a certain 
number of units, according to the idie of 
the man’s house, and for all cortent used 
Ih excess of this amount you charge a see- 
ondary rate of S eenta. This form of 
rate may be called a multiple rate (be- 
eauee of the prtoair and secondary 
dhugw) to dtatliigBMli It tMa tkM ataffhi 
jpw mdt iw 0mtr 



High Grade Service 

Above is a reproduction of 
a photograph of the 
Pennsylvania Special/’ 
the 18 - hour over- night 
express en route from 
New York to Chicago. 

It partially depicts the high stand- 
ard of Pennsylvania Railroad 
service between New Ytirk and 
the great cities of the country. 

The multiple-track roadbed is a 
model of rock-ballasted, dust- 
free construction, and is as 
smooth and well-protected as 
science and skill can make it. 

The train is all-steel from “cow 
catcher” to observation plat- 
form, electric lighted and com- 
prehensively and conveniently 
appointed. 

Safety, Comfort and Speed in 
admirable degrees are the 
prominent characteristics of 
this service. 

When you ride on a Pennsylvania 
Railroad train you know that 
you are getting the best the 
world affords. 

For tunc of trains, tickets, Pullman reservations and any information, 
apply to nearest Pennsylvania Ticket Agent. 

tjPENNSYLVANlA RAILROAD 


A Square Deal for the Bookkeeper 



By simply pmslag the keys— no other moUan-all your eildlUent, 
imtUptlcatloiit, divisions, subtractions are made with the Comptometer. 
Handlae fnctioas as easily as whole numbers. Mikes figurlna of eucry 
,ldlld what ItthWlld be-^ purely mechanical operation. 


I Mfiu CO, llMMattb FaMlteSk. Chkagsy Itt. 




> ' TURKISM 

■ UND ” 

CIGARETTES 


No really high-grade ciga- 
rette has ever increased in 
sale so rapidly as FATIMA. 
The reason is evident — 
snwkers would rather Kave 
that extra quality in the 
tobacco than in a fancy 
package. In their simple, 
inexpensive wrapping 20 
FATIMAS cost but 1 3cents. 


20 for 1 5 caits 
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The Panama Canal 

Issue of November 9, 1912 


The lime is drawing nigh when the Panama 
Canal will cease to be a vision and will become 
a reality. No engineering work in the entire 
history of the world is oi greater magnitude. 
For decades statesmen and engineers have 
urged the digging of a waterway which would 
unite the Pacific with the Atlantic. 

The Panama Cana) is a monument to 
American engineering genius. To describe it 
adequately the Scientific American will de- 
vote to it the issue of November 9th — the 
November magazine number. How the great 
locks were constructed in which ocean-going 
steamers will swim, how a mountain was cut 
in two to make way for the Canal, how great 
steam shovels that scoop up five tons of dirt 
at a time dug out the bed of the waterway, 
and how landslides— avalanches, containing 
millions of cubic yards — were coped with, aH 
this will be told. Our editor, Mr. J. Bernard 
Walker, made a special trip to Panama in 
order to gather much of the material which 
will appear in this number. He spent several 
weeks at the Isthmus, studied every square 
inch of the ground, spoke with the men 
who are doing the great work— Col. Goeth^, 
Col. Gorgas, and the rest — and hrou^t with 
him facts which have not yet found tl^eu* way 
into print, and which will first appear in the 
SciEimric Ambrican. 


coBKo&ed. Tou And Utat HtaWffg. tte 
eoat to the coaaanier bear mini* tnlatlM 
to Uie OMt o{ nuHtorioK th* *i»«|oa, ym 
■Umulato the nae of eambt, itwitw ItiM 
day edun ronr plant wouM oMfnaaUy he 
loaded hut venr UtUe, and thw hjr eaeuttr 
asloc the nee or current toe muff kow* 
mu3i day you have pat your plant w 
aeMHmpporttoK baela, and bate aattidea 
the cooautners by idvlns them a leww 
averase rate tor enrrent beoanaa they uaa 
It for other than llctattnit purpoeea. 

Tod no longer fear that, you wUl be 
eertoniily embarraaeed by Um adoption of 
high effldraicy lamp* on the part of your 
ouetomerB; Srat, becanee the reduction la 
units would reduce the number charged 
at 8 oanto, rather than the number 
charged at 12 oentu ; and second, because 
with a well develtowd beattng and cook 
Ing load you are not so entirely dependent 
upon lighting for yonr revenue. Too, 
therefore, feel la a poalUon to urge yonr 
euBtomers to use the high eflldeney lainpe. 
Tou know that they wUl reduce the ens- 
tomertt' bills somewhat, but not enough to 
cause yon to operate at a loss, and oa the 
other hand your enstomers wlU greatly 
appreciate the Increased light which theee 
lamps will give at the name time that 
they reduce the bllla Electric U^t 1* 
thus made cheaper, and Is able to compete 
with gas, not only aa tar as convenience 
and safety are concerned, but la coet as 
well, and the customer finds It poaslble 
to use many electrical devices which be 
would have otherwise found prohibitive 
from the cost standpoint 

The Heavens in Oetober 

(Cosohidad /rem pate mtl 
obscured the Sun, though other parts of 
the sky were clear. 

The Heavena. 

Wo give again this mouth a detailed 
map of a iwrtlou of the sky which la,iM)w 
well observable In the evenlitg. The prin- 
cipal configuration shown In It Is the 
great sQuare of Pegasus, near the middle. 
Aiiert from this. It U one of the poorer 
regions of the sky, being remote from the 
Milky Way, and rather sparsely sown 
with stars. Among double stars in this 
region visible in a small telescope we ma.v 
note Bpeilon Pegasl (not far from the 
western edge of the map. Just south of 
the parallel of 10 degree* declination), 
which has a companion of the ninth mag- 
nitude, more than two minutes of arc 
away — ^too wide to be really called a 
doable star, but a pretty object; Mu 
Cygnl (about 20 degrees north of the last) 
a binary istlr, now separated by about 2 
seconds, and closing up; and Zeta 
Aquaril, another floe slow binary pair, 
separated by 3 seconds, which may he 
found almost on the celestial equator In 
22 hours 22 minutes Right Ascension. 

Of the constellations In other parts of , 
the sky, Cctus and the ftohtbern Fish are 
conspicuous, low In the south; Aquila, 
Gygnus and Lyra In the weet ; Ursa Minor 
and Draco In the north, with Urea Major 
on the horixon, Perseus and Auriga In 
the northeast, and Arles and Taums in 
the east, while Uemlul and Orion are rlO' 
tag. 

The Planets. 

Mercury Is tbeoredcalty a momtag star 
until the 4th, and an evening star after- 
ward; but he Is too near the Sun to be 
observabla 

Venus Is evening star In Ltbra and 
Scorpio, Netting about '6 -.90 P. M. In the 
middle of the month, and visible In the 
twilight 1 

Mars is approaching oenjanetlott with 4 
the Sun, and tbongh tbeoretlcaUy an even- I 
tag star, cannot be observed 1 

Jiqfiter Is evening star Ifi Ophtaehm, 1 
setting about T JK) P. M. oa the tttK I 
Saturn Is In Taurus, amnoacKlag I 

alttan, rises at 7:20 P. M. on the 1Mb I 
and to well observable In the lattar pac* | 
of toe evening. . I 

Umnns to in Caprlootm* Me to tei | 
; qnadrature with the |B«n on the IMk I 
cnaglng the toeridton at « P. K. { i 

. Ihptmm to to Oenliif. «•« to | 
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01'M> «« tJet«A)«r Sd, mw at T A. M, o» ^ ^ 

tii* Id nar first quarter at 7 P. M. IhiI |||ff]f|| H 

f^' CN ITth. and (uU at « P. U. ou the VlU IrlllUl I ) H 

isth. Mile is Dearest the Barth on the #t \ i 1 w^jml Ul Ml Hll 

UCttuSO y^ V / Jfflll |1 II ii|l ilk 

9,.A.,|lqto eoujnnetlon with Haturn on the 1st, M ||ra uM IlM | U Wl|(l i| llyll ]|L 

jnTi 1 ^****”°* MercuT7 and Mars fm lljUM|I|lUn D I iMJJUjl [|B M 

P if £ 3 | *”* o*> ^2th, Jupiter on M ill !■ Ml I I 

on the morning of September fttU. On the U |!| ul II || 0 || jl!| I 1 1 1 | jr 

17th It was lu 14 houni 27 minutes ■ InjU lU llffllili IMIi m 0 r 

and 29 degrees « mlnutee south deelina- It lightens thC labOf and ^ I iUra 1 1 1 Am W 

tlon, and was moving northeastward at chortma inh Trv ^ i mlM IN H li r 

the rata of about 1% degrees per day. It ^ ™ |jjr 

is not yet observable In our nortbem latl- it for floOTS, WOOdwOrlc, ^’'al(|lJ|||j| j|j|||MM^ 

tnde, but will probably be so In a few TT«« 4 -^ 

weeks, though until Its orbit Is computed mCtal WOTK. USC it tO 

> definite predictions ean be made. cut gTcasc and grime from the hands. Cannot injure 
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SdUaf Agmt Mnrt Not Initote 
Hk Piinciparg Gootk or 
TradMoaric 

J T:nOE MATBK, of the United States 
District Court for the Southern We* 
trlet of New Tork, has recently leaned 

8 1 Injunction lu a suit brought by the 
und Manufacturing Company against 
the Strauss Mnnufacturlug Company, the 
Ideal Novelty and Toy Company and 
George Borgfeldt A Coa reatralnlng the 
defendaiitN from making or selHng mer- 
chandise which lu appearance idmulates 
the appearance of the merchandise of the 
Guud Manufacturing Company, or from 
using in connection with any similar 
merchandise the trade-mark of the com- 
plainant or any slmnlatlou thereof, and 
further from Imitating the advertising 
matter of the complnluant Thla decision 
la Important to manufacturers and manu- 
Cacturen' agents, and In brief It Is to the 
effect that one who has as a manufactnr- 
er'e agent offered for sole and sold the 
goods of a manufacturer for and on ac- 
count of the manufacturer, must not 
aftqr the account is taken from him offer 
fuy sale similar goods bearing trade- 
marks like those of the manufacturer or 
use In connection with such goods adver- 
tising matter such as he formerly used 
In selling such gtaMls. 

The facts of the case are these: The 
Strauss Manufacturing Company was un- 
der contract with the Ouud Manufactur- 
ing Company, to sell a certain toy In the 
shape of a duck which, when drawn over 
the ground, oiieued and closed Its bill and 
gave forth a sound such as “(]uack-quaok.'' 
The trade-mark applied to such ducks 
was "Duckle Doodles," and in presenting 
them to the trade, certain fancy circulars 
were used containing catch phrases such 
as "A Live One." "The Iluck That 
Quacks," and others, .\fter the contract 
was taken from the Strauss Manufactur- 
ing C<inipany, the Guild Manufacturing 
Cowiwny learned that It had made ar- 
raugeraents with the Ideal Novelty and 
Toy Ooiupany to make up some ducks 
like those of the Guild Manufacturing 
potnpany, hud applied to aucb ducks the 
trade-mark “Duckle Waddles," and had 
copied the advert tsing circulars oontolu- 
, lug the catch pbraaeu above noted apd 
had deUvered to George Borgfeldt A Co. 
a sample of the Imitation ducks, which 
last company was offerhkg them to its 
customers and soliciting urdera 
' The Gaud Manufacturing Oompany, 
through Us attorney, Mr, Ctwrles A. 
ifunu, filed a bill of oomphUht Joining all 
«f these parties as defendants, and ask- 
ing for an injunotlon, wblc^ woa ffranted 
jb^ Judge Mayer after a tnit hearing. 
Judge Mayer remarked at thh -bearing 
'flint the defendants most net make or 
feu any duck imitatUlk lb eyipberaace 
the dock of the Ge^, iiiMbfeetiu^ 

,!f|ie 4i^ehm 9t ir«4ib ^ 

e^ M'di^as or , 
,0m !tamp ‘ 


Many Uses on Large 
Sifter-Can 10c. 





MOTORISTS! 

Save Time, Trouble, Expense. Master 
Your Motor. It's E^sy If You Read 

The Modern 
Gasoline Automobile 

As CoHttncthn, Operation, Maintenance and Repear 
By VICTOR W. PAGE, ME. 

0>vers Every Phewe of Modem Automobile Practice 
The Latest and Best Treatise 

Over 700 (Oa B) fsgss TEN LARGE FOLDING FLATES BOO lUustration* 

Price, $2.SO 

The IstMt and most oomplote rrratUc on tlir (iHnolIno A<itoiii(>l>il<' pvor Usuod 
Wrlttou In Rtmnlo languags hy a rtK-osBlscd authurttv. rninlllBr with ewry Orntirli 
of the sutonioblle lnduat». t'ns' from torhnical tcTiiiM |.>or,vthliiK I* cxpInlEUKt 
ao slniiily that nnyou* of nvoraae lutolllaouco may Ksln s cumprplK’UHlvr kuowl 
<‘d«c of till' asRolIno antoniohllo. Tho tufuriimtlun Ih up-to-<lBte and liicludcii, In 
Bddltiun to BO oxpoKlllon of prlnetplmi of (.■onutrui'tlun and doHcrlptlon of all tyix.a 
of siitonioUlPS and their componenta, valuable minii-y aavlns hint* on tlie care 
and operation of motor cars pvopellis] by intornal ruiiibuNtlon onglneB. Amone 
»oi«e of the aalijects treated mlKht lie mentioned IViriuHlo and other aymtuetrleal 
body forma deallined to redqee air realatanee , eleeve valve, rotary valve and other 
typea of atleut motors; liicrcatliit tendeney to favor n’oriii-aear power traoHinleMloii , 
onlvenal application of msgnato Ignition: development of automobile eleetrie-llfflit- 
Ing ayatoma; liloek motors ; naderalunff cnsaala , appllcattou of practical aelf atari 
era; long atroka Sttd dlTSet cyllndw motora; lateat automatic lubrleaibm avutenm. 
allent ebalna tor valve operation and ehsiiKO aimed gearing; the use of front wheel 
brakea and nutny other detail reflnementa 

By a earefnl itady of th» psgea of th|a book one con gain practical knowledge of 
automobile conatnictlon that will aavo time, iimuey and worry Tlie i.<H>k lelia vou 
juat what to do, now and when to do it. Nothing has been omitted no detail haa 
Wb alighted. ISIvery part of the antotnolille. Ita equipment. ai'eeaKorlea. tool*, aup 
piles, apare iMrts neeOSaary, etc., have lM>en dlaeuaacd comprelieiialvely If yog 
ara or fntond to become a motoHat, or are in any way IniercHied lu the modern 
gSMUne uutomohtu, this la a book you cannot atford to be witlnnit. 


HothooTeidadcMtUrAtLayn** tee Ekamiaiy for the thre Expert 
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To Know SkiJcespeere 
Is To Know li^e 

-1 

Shakespeare understood men and women, ,j 
vices and virtue, and* treated characters cw 
heroic mould, with a depth of understand* 
ing that has never been equalled or even ! 
approached by any other writer. 

A great essayist once said that if no j 
other Englishman had ever written a line, ^ 
Shakespeare’s works alone ^ would hat*e 
be^ considered a national literature^ 

Begin your library with Shakespeare. 

Remember that Shakespeare is the one ; 
indispensable author. I 

TTie New | 

Henley Edition 

In Ten Dignified Voimnea 

The copious jdossariesj ^no]m and ^ 
notes of the Hemcy Edition madEe every ^ 
line, every phrase, tvety word, as easy to 
understand daily newspaper. . - , 

Two hundred Shakespearean authorities ■ ■ 

have contributed to this result. Biililiilir 

The Henley Edition reprints the famous L 

Cambridre text— admittedly the most ac- ||||||||H || 

curate of Shakespeare texts— and to this |||||M P 

there is added the most important suds to l|i||||B I 

the reader that scholarship has devised, in- ||||||P™ 

eluding lists of “Study Questions” for ||| || 

the use of those who are making a detail- ■i M m 

ed study of the great dramatists’ works. I|| |i| i 

Less Than $2.00 a Volume 1 1 1||| 

on our Easy Payment Plan ||| ■i 

The$etk in ten crown octavo volumes, finely ■l iMi iii 
printed and illustrated. The binding is dark red, i|| 

three-quarter leather, stamped in gold with gold ■||||ii| 
tops. The volumes are printed from clear, new m 

type, well-spaced and easy to read. ffliifliiillill 

We are able to offer the first aditton of this j 
magnifiosnt'lUiakespeare at less tljto 12.00 a vol- ' 
ume, on the payment plan. This is the kiod {Hfllflllliiiwm 
of work— considered merely as prindng and bind- 
ing— that is usually sold for $3. 00 to #3. 50 a volume. 

Send Coupon for interestitig 
Iree Book 

We have written a little book that tdOs all about y I m iBWMtod 
the Henley Edition, and shows how j^akespeare / 

may be read with pleasure and understand- X book <*how 
ing. This book is of vital interest to every / 
man and woman who reads. The coupon yT fw of eimife. 

—filled out with your name and address / 

—will bring it by mail. .??•!«« 


P. F. Cdlier & Sob, he. 

PMtkers of Good Mm 
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First! 


Automobile history shows that the 
Chidmers Motor Company has been first 
in almost every important advance that 
has resulted to the benefit of the motor 
car buyer. 

This fact means much to you as a 
pqn^iaser. It is your assurance that we 
will continue to te first. It means that 
the Qialmers owner alwa3r8 has an ad- 
vaix^ car— a car that even in its second 
or third year is never out of date. It is 
the strongest sort of reason for yoiai con- 
fidence in us and in our cars. 

Everyone pays tribute to the organi- 
zation that does a big thii^ first. And 
public a|^;>reciation has kept pace with 
Chalmers progressiveness. 

Here are some facts in automobile 
history: 

Th* ChftttiMn Compwi/ wm the ilret to produce 
e reel automobile at $1500— the Chalmera “30", 
plaoed upon the market July 1, lOOS. 

The Chalmers Company, In bringing out the 
“TWrty-81*’', at llBOO, announced July 1, 1911, wae 
the ilis^ to oSar a medium priced car with apll-itarter, 
genuine long atmke motor, fdur*forward speed trane- 
miaaon, Continental demountable rime, and other 
ibaturea praviMaly found only on high priced auto- 
mabflee, or npt found at all on any cars at any price. 

The Chaltnera etigirteera were the Sre# to turn their 
attentioA to the important mattera of comfort, beauty, 
andalfonvenlettce in cats of medium price. Having 
buih mra which anawered eVbry mechanical requlrb- 
mant, they d^oted tbair eSbriB to refining tbrir care 
in thaae Impenant raqipcta. 

Chalmers “Thirty-Six “ for 19IS waa the Ortt mt- 
dlum prleld car to oom))ine the following dceirablo 
featured! Turldalh cuahionaMll-lnch upholetery, 
nickel trlmminga/ alactric lightt, aalf-atarter, new, 
roomy, flWb-aldad hodiaa, atroka motor, da- 
mountabla rime. 

The Chalnaik Socnpany waa tha Sisr to produce a 
raaliy gredl S«ylinderoar at a madlum priea-a truly 
maataunt ear amber^rtng hut only machanlcal aecal- 
lanca, bul fha utmoat in luxury— and atill aalUng at a 
nodarata ^riea— $3400 to $3000. 


The Cbelmete Cempeny wae fi'rat in ite teeing 
record. It won more conteeta in proportion lu the 
number entered than any other manufacturer— a 
record not yet erjualled. 

A Chalmers waa the flrmt medium priced car to 
win the OUdden Tour and that when the Qlidden 
Tour was a rsa/ automobile contest under esvereet 
rules. Our “30" won under the same rules aa tha 
$4000 and $3000 cars. 

Tha Chalmera Company wae one of the flrat to 
astabNsh Itself on a basis of manufoctuHng practically 
all of the vital parts of its cars in its own plant. 

Making our own parts ia not only more ecor omical 
for ua; it ia batter ior you. The parte-meker is In 
buainsaa to make money. Hie first Idea is quantity 
production at lowest cost to himsalf. Our ftret Idaa, 
in making our own parts, is quality. Ws don't have 
to think flrat about coat, for we know at the eurt that 
w« can save tha parts-maker’a profit 

The wisdom of our policy of manufecturing our 
own parts wilt be more apparent in five years than 
it is today. Bacauee cars ace not bought now msrsly 
for ona year but for several yaars’ use. Manu/ac- 
tarmd cars last longer, and In addition the manufac- 
turer who makea his own parts can always taks bsttsr 
care of his ownsrs. 

Thaaa are som^of the points in which the Chal- 
mers Company has led since it started in the auto- 
mobile bttsineae. You can verify them for yourself. 
The biggest reaaon why the Chalmera Motor Company 
haa bsan firmt so many tlmas is because we have organ- 
ised our bueinaes properly. We have patiently built up 
an organisation wbara each departmsnt haad is the beet 
man that could be found for the Job. We have fostered 
the dplrit of co-operation between foremen and workmen 
and axecutivea. We have encouraged our people to think. 
For we believe that brain power la more eseential than 
horaapower in running a foctory. 

And so, bacauae our organisation was planned wall 
and bacaw a a wa ware willing to accept the suggestionB 
«f owners, dealers and our own amploysss, wo were able 
to sataHiab our leadorahip in the modern price claae ln 
IfiOAlWo have been able to hold it by having a good 
ergxnfaatfon. And wa aspect to continue bacauae we 
bavafybe erganiaation, tbs ability, the capital, tha fisetory 
and kxperience to do it. 

To tell you more about Chahnsrs ears and* Cfaalmart 
methods, we have prepered an Instructive end entertain- 
ing book, oallsd "Story of tha Chalmers Car.” Write for 
it on tha cottpon. 

And aoa oar cars at the daaler'B showrooms. Com- 
pare them 'with other cars. Put them to any comparative 
tact and wa balieva your flrat choice will inavlubly be a 
Chabnars. 

Band in the coupon today, while you think of it. 


ReoMtu Why 1913 Chalmers 
Cars Are First in the 
Estilhation of Discriminating 
Motorists 

Two great cars claim your atten- 
tion BB the Chalmers offerings for 
1913— the Chalmers “Thirty-Six” 
(4 cylinders) and the Chalmers “Six” 
(6 cylinders). 

The “Thirty-Six” at $1950, is the 
new model of the most popular car 
we ever produced, and is equipped 
with every convenience and com- 
fort. An all-around car at a medium 
price. 

The “Six” at $2400 to $2600 is a 
truly maximum car in power, com- 
fort and luxury. And yet, through 
quantity production and unexcelled 
Chalmers manufacturing facilities, 
we are able to offer it at a moderate 
price. 

Note these reasons for the popu- 
larity of these two cars . 


Oompsny In « medium priced cer— sfforde 


0ialineTS Motor Comptoiy. Detroit 






Slaves of Yesterday and Today 


The wonderful strides of scicnte in labor-saving devices are well illus- 
trated in the large engineering undertakings of the day as compared with 
the wonders of antiquity. 

It took 1(H), (KK) men 30 years to build the Great Pyramid. Today one 
man could apply the enormous fwwer used at express elevator speed, if 
assisted by a construction hoist driven by a single electric motor. 

More than this, he could raise a continuous horizonul course of the 
Great Pyramid up a 30* incline at a speed of five feet per minute. To do 
this he would need a 6S00 h.p. motor similar to that built by the General 
Electric Company and now in use at Gary, Indiana, turning out steel 
rails which girdle the earth with highways. 

Power for Construction 

Instead of man or ox power electric power could have been derived 
from the water running to wa.ste between the banks of the Nile. This is 
being done at Panama where the Canal, which is being built largely by 
electric power, will be operated entirely by electric power from a hydro- 
electric station at Gatun. Practically all of the electrical apparatus pur- 
chased for operating this, the greatest engineering feat of the world, was 
furnished by the General Electric Company. 

Lighting the Work 

With electric lights night would not have interrupted the work on th* 
Pyramid or Tower of Babel. At Gatun. Canal Zone, the cableway un- 
loaders were operated at night with great success, using searchlights fur- 
nished by the General Electric Company. 


Pumping Water 


Water in the excavations and drinking water for the armies of laborers 
must have been a great problem for the Egyptians. Along the Catskill 
Aqueduct, the Second greatest engineering undertaking of the world, 
water is being pumped from the workings, and the laborers' camps sup- 
plied with pure drinking water by the most efficient method— electric 
motor driven pumps. Over 90% of all electric equipment used by the 
various contractors on the Catskill Aqueduct was furnished by the Gen- 
eral Electric Company. 


Building to the Cloud# 

The Great Pyramid Is 451 feet Mgh while the Woolworth BuMng. 
New York City, is 750 feet, making it the highest offke building in the 
world. Practically all the material used In this building was raised to 
position by hoists driven by General Electric Company motors. 

Freighting Material 

Slow moving lines of slaves and ox carts carried the building malerUs 
to the pyramids and cleared the debris away afterward. Visitors and In- 
spectors were borne on the shoulders of slaves. Today long freight trains 
carry the wealth of the nation and passenger trains rush at great speed to 
all parts of the country. The electrical apparatus which moves them has 
been largely developed by the General Electric Company. The electric 
power comes hundreds of miles from mighty power plants located over 
great coal mines or beside rushing cataracts. 

Recording the Achievement 

The Egyptians told of their achievement in building the pyramids by 
slowly cutting hieroglyphics on stone. Today, a few hours after It has 
happened, the news of the day is reproduced by that wonderful mechan- 
ism— the modern printing press. The millions of copies of daily papers in 
the large cities of this country are produced by giant presses driven large- 
ly by electric motors. The simple pressing of a few buttons gives the 
pnnter perfect control over his press where the G-E motor drive Is usri. 

Woridng Conditions Improved 

As electricity has reduced the physical Work of man and increased the 
*amount of work one man can do it has improved his working conditiom 
until now a well housed man can move a smalt handle and cb the work of 
an army slaving out among the elements. 

During the development of electricity as a labor-saving agent tnany 
electrical companies have come and gone< making few marks on the sands 
of time. 

In sharp contrast to these the General Electric Company has occufiied 
a leading position in the electrical Industry from Its Inception, siWch was 
contemporaneous with the first practical application of eiecbiicity. the 
world's greatest labor saver. 


General Electric ComJjany 


Birmingham, AU. 
Boiie, Idaho 
Boston, Mass. 
Buffalo, N. Y. 
Butte, Mont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chattanooga, Tenn. 


Cleveland, Ohio 
Columbus, Ohio 
Davenport, Iowa 
Dayton, Ohio 


Largcat Electrical Manatseturer ta the World 
Ganaral Offkei SeheMCtadx, N.Y. 
ADDRESS NEAREST OFFICE 


Indianapolis, lad. 
Kansas City, Mo. 
Keokuk, Iowa 
Knoxville, Tenn. 
Los Angeles, CaL. 


UntUville, Ky. 
Memphis, Teim. 
MUwaukee, MTia. 
Minneapolis, Minn. 
Nashville, Tenn. 


Mew Haves, Cem. 
vHm Otimok La. 
NmarYoH^. Y. 
Philadelphia. FS. 


PtevUsace, R.^ I. 
RkhiwMid, Va. 
Roehetter, M. Y. 
Ut Lake City, Utah 


8aa Fmdioo, -CU. 
St Louii, Me. 
Schoweiady, M. Y. 
Seattle, wW 

Youngttowa, OMo 


refer to General Electric Company of Texas,— Dallas, El Paso, HoaMoa and Oklahoma Cky 
jsmess refer to Canadian Oenerai Blcetiic Company, Lt'd, ttat* ' 
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SCIENTIFIC AMERICAN 

PoiiBd«d 1845 

NEW YORK, SATURDAY, OCTOBER 12, 1212 

rublUhad bj Maun A Oo , InaorpmM. ChulM Allmi MuoD, PrwlMni 
fradartck CoiiTarae BMali, tue r p Mf T tai Vmmttn 
•II at Ml Sroad vay, New York 


KntrriKi nt tlir Pant Office of New York. N. V., ae Second Claw Matter 


SiibaeH|>tioa Ratoa 

Sobecrlptlon one year 11.0* 

PMtaie prepaid in United State! and poeeeeelone 
Mexiro, Cuba, and ranaina 

Subecripllonii for Poreirn Countriei. one year, poeteffe prepaid. 4Je 
Sutaecripilmia for Canada, one year, paetafa prepaid I.TS 


SelentIHe American (eelabliilied late) per year, ti.M 

Sclentiflc American Supplement (eelablielied l«Te) . " 4 oo 

American ilomea and Gardena “ 1.00 

The combined aiibacriptioii ratea and ratea to rorelyn eonatriea 
iiicliidinc CHiiacla. will be furnialied upon applloatlon. 

Remil Ijy poatnl or cxpreia money order, bank draft or check 

Munn & Co., Inc., 361 Broadway, New York 


Tlic Editor la alwaya (lad to receive for examination llloatratad 
srticlea on aubjecta of timely Intercet If tlie pliotorraplia are aftrirp, 
the article! alinil, and the facte (lutlienllc. tlir contributlona will 
receive aneniil attention Accepted articlei will bo paid for at 
retular apnee ratea 


The puflioee of Ihia journal i* lo reeorii luteuraiely, 
eimply, and inleretttngly, the utorld'a progreaa %n acienltfie 
knowledge and tndualrial arhtevemeni. 


A Warning Neglected 

O NCK morp tin pxprtmH trnlii Imn lx>on thrown 
fiom tlio track at one of thoao ntiort crona- 
oieru from cxiircaH to local tracka which art* a 
MtaudiuK nieiiQcp to the aafct.v of rallrontl (ravel The 
aeddent la tho inorc liicxcuHable lieciiuae the New 
York, New Haven and Hartford Itallroftd t’ompanjr, 
uvKiu whoHc lluea It occurr(*d, wan reminded of the 
dauRer only Inat year, wlam a nlmtlar awltJent oc- 
curred tti an expnma train lunt ontnlde of lirldaeiiort. 
The at retch of line on which both uccldenta twcurred 
haa four irncka, the center trncKa ladna Kcuerully 
reaervt*d for esiireaa truvel and the outer traoka for 
local traliia. When an exiireaa train la to make a alo|i 
at a atattoii. It haa to iiaaa from the Inner to the outer 
track, and thla la accomplished by nieaim of a croaa- 
uter Hnfety of travel demanda that these crossovers 
nhall Ih' of Hucb a length that the curvature at the 
HWltchea shall he ‘•euay," ao tha( If au express train 
should enter tlie croasover at iilRh speed, 11 will uot 
Ik* in diiiiKer of derailment. That would he k<hs) and 
safe conatnictlon. As « matter of fact, from motives 
of economy iiiid coiivenleiiee, these crossovers are made 
eomimrutlvely short, with sharp curvatures nt the 
swllchea. and a atundlnR order la Riven that speed 
Khali Iki reduced (o n low limit In makliiR tlie Irunsfer 
If the engineer olicys such orders to slow down, well 
«nd Rood: but U often happens (hat. either throuRli 
carelessness or desire to make up time, the cross- 
overs me tiikeii ut a sisssl liai hlRb for safety This 
la what occurred lust .rear at BrldRejiort and this year 
nt Westport. We lailnted out at the time of the HrldRe- 
IHirt disaster that such accidents could lie prevented 
by doublliiR (he leiiRth of the crossovers. Hud tills 
lieeii done lit Wesijsirt, the train In all jirobablllty 
would not have la*eu wreckwl. This suliject Is one that 
may well lie comiueuded to the serious atteiiHuu of 
the Inlerstule Commerce Commission. 

Honor to Whom Honor is Due 

U NHKR the title "EuRenlcs must surely nt last 
be comItiR to Its own," our esteemed con- 
temporary, Amerk'an Mvduinv, makes some 
«>dltorliiI eomnieiits which seem to us decidedly uiifor- 
tuimte The urller oisms his rcnmrks with the words: 
“Hy the time that an Innovation jrets real ucceptiiiice 
In KuRlitiid. It must amply Justify Its existence In 
other countries” Further we read uRnlii : "A final' 
pnsif of the iiermeatloii of eugenic principles, even In 
sliiw-movlnR Kiiglaiid, Is to la> found In the presiden- 
tial address of the Archbishop of York ..." 

Are we to Infer that the writer Is so grossly Igno- 
rant as not to know that the whole movement for 
eugenics originated lu England, that even the word 
euyenioe is the creation of the great Sir Francis Oal- 
ton. whose death we mourned last year? Is our coii- 
temiKU'nry unaware of the fact that the world's chief 
center In this movement Is nt I’nlverslty ColieRe, 
I.oiidon, where one of England's foremost Kcieiitlsts, 
I'rof Karl Fearson, la director of the Engenles Lab- 
oratory founded and endowed by Nir Francis Ualton't 
(•r bus bis mtrlotlsm carried away our esteemed 



coateuporttr}', lugpttlng tboee SMtre ferrM than 
JwUttUma remarka? Indeed, la patrlotbun ft proper 
definttton for au emotioft wbieb tfaua cluuda a ana'* 
Jndfnent? NaHoital preludloe aeema s more apt 
to deecrtbe it. liOt oar pfttrlotlaa be each aa to Invite 
commendation and not ceademnatlQB. Let us be Iftli, 
and give honor to whom honor U due. 


S OME may imagine It to be an easy thing to UU 
a flea; anoh delmdoo will be dlapelled by the 
following aUtemonU, which are autborltatlve. 
Itelng baaed on a report on flea Dcetnclion of the 
Halted Rtatee PabUc Health and Marine Hospital 
Service. It should be prmnlaed, however, that the In- 
vestigation noted, though thoroughly sclentiflc, was 
limited In scope; tor only the Pulea irritana, the Bop- 
lopayllue anomatua and the (JeratopKplUta ai'utua, with 
two other varieties were examined; and, oa every one 
knows, this la but touchlug the fringe of the flea quus- 
tlou. 

Tretty much every Insect can be destroyed by corrod* 
Ing It with cbemloak, or by suffocating It outright, or 
by eutbeulslug It with ether or chloroform or laughing 
gas. * Not ao. however, the festive flea, whl<;h will 
survive all these modes of execution combined, with 
others added. It will snrvlve the agency which ktlla 
Its “host,” such as the nt or the squirrel; and (with 
Its marvelona power of jumping across Infinite dis- 
tances) win find a new boarding place In another hos- 
pitable and as yet unrlvlfled pelt Besides, when can one 
fut) that pullclde Is a deed accompUsbpil? A flea that 
has not moved for half an hour has lieen pronounced 
dead ; yel the abandoned creature has afterword sprung 
up as ready as over for the part allotted It In the 
cosmic scheme by a hoiielemly Inscrutable Providence. 
Again, what were the coudUlons of the Hea licfore the 
attempted vlvlsectlon't Was It moribund, or was It 
Iihysicnlly up to par? If has been calculated that, 
size for size and weight for weight. If a man's Jump 
had as much )s>wer ls*hlnd it as a healthy, robust 
flea's, he (the men) Could easily, from the street, clear 
the golden ball topping the flagstaff of the Singer 
building. So, for the cimMUoim of the esitertmeut, it 
should be knowB beforehand It the creature bus Its 
jnmp In noraml working order. Again, climatic condi- 
tions mnst be oonsMered; the flea will hop and Wte 
wltb energy in dry, crisp weather; on a soggy day be 
may not care to do these things, and so may only seem 
to la* dead. 

It Is almost IraiHisslble to drown fleas by dropiHng 
them into water; but soap and water will do for any 
flea. Thus is the flea the hobo among Insects ; far 
dipped In tincture of green M«p b« Is dead beyond par- 
adventure in two minutes, and no flen of the live kinds 
indicated ctiuld live after being soaped. Another evi- 
dence (among so many) of the disreiratable character 
of the ilea Is that when aoaked In absolute alcohol, 
he may Is-come imralyaed; but he will certainly re- 
cover, and (os In the old song) when iwie puts his 
finger on him, behold he Is not there The strongest 
whiskies are only fifty per cent alcohol, and there Is 
surely no record of atiy hninau survivor who has bean 
submerged In whisky ; yet fleas come out seemingly 
till the lietter tor it, after being soaked lii absolute 
alcohol (98 iier cent). Again, n lien left to swim In 
forinulin (a very isiwerful Insecllrtde) was ''apiiar- 
ently dead In twelve hours," but ‘‘revived." It took 
1(g> is»r cent I'benol more than om* minute to kill a 
flea. etc. " .e concluslun Is that water is of little 
vulnc In flen destruction; glycerine Is prnctlcally Inert; 
alcohol Is practically iuolHcient; kerosene and miscible 
oil are efficient; formalin, phenol, mercuric chloride 
and trekesol in the strength used as disinfectants are 
of little value, and powdered sulphur of none; the 
fumigants, blsuliihtde of carbon, hydrocyanic acid gas, 
and sulphur dioxide are "highly etflclent In the strength 
employed for flea destruction.” 

It would seem, on the whole that the surest way to 
kill a flea (and be able to testify under oath that he la 
really defunct) would be to place him on on« 
Imiwnetrable plates used In naval warfare, and con- 
fine him thereon by meana of cables fastened securely 
to each of bis several legs; then to train upon blm 
(from an near a distance as would be feasible) aa 
lry<*8iHtn(le projectile from one of those twclve-incb 
guns. If the flea aboUUI not (by reasrw of the phe- 
nomenal spring mentioned) break away and get oat 
of range. It mifdit fairly be aoeumed that Its destnie- 
ttoii beyond rMurteotion bad beee eemaauaated ; thftft 
Is, conslderiBg tbe anerriag aha tor which tbe Amerl* 
can navy Is so jwtly IlMmo«a; if the experiment were 
tried In the Cuban or tbe l*atagonlan navy, one would 
lie rash to guarantee the result. 


The Fflimer mi the Beef Fauine 

O other one thing oratributes more to tbe aoc- 
ceee of the Americana la meohonlcal endeaVqr 
than beef— good, red-blood-making materiaL 


N 


Or why thefft la c 
the Bsmiier of beef ea t 

Btftimi have doallned 0 

lb the year M»T to iftirtjr-eeooi* 
lb 1812 (Tear Book of the U, IT 
IRU. page 828), and that the 
at the fate of ttboot tm oma a )lnlV sftilWoMtR it 
No Btnwtiire of any Utid, wheiSMr IhtehBiiil 
habitation or baman food, could fttaed midh ft IKiril an 
this on Ite underploBiiig wtthoat dgna^ ft^ l0«g ^Of 
the moot aerioua kind. 

To a mind trained In maChanlcB or phyelde It Ih nitebr 
that the trouble la Iftek of tmisM Infttaftd of IW iWW l iee 
of trusts. , 

Qua Biggp SnvcTvm Nmm Attamnat SttmenK— - 
Where are we to look for It? In nplte of the high 
prices of cattle and the good ptroegeet of prpflt, out of 
all the States In tbe Union only 0^ TlocUn, n eotteo- 
growlog State, inoreftsed Ite entite; nnnwly, from 
Tafl ,000 in 1811 to Tmj(K» in 1819— not mndb, bM 
enough to give n very vahmMe ong h a e tlon. nK wtU 
be eeen. The Btatee In wblob there wne no deeMii* 
are as follows : Vermont, Mnasoohuaette, Rhode 
Island, three comparatively nnaU New Bngland IHdtee. 
Then Delaware, Wlseonaln, Utah, and Nevada. Next 
more cotton-growing States, Oeorglg, Sonth Carolina, 
Alabama and hUsaisstppl. AH the big ranehtng Btntos 
from Montana to California, Including Texn^ and ex- 
cepting only Utah and Nevada, showed heavy dfteUaeft. 
The logic of this Is dear : We must look In the fntnre 
to the fUrma and not to the ranches for our beef. 

If we look carefully for that portion of the coun- 
try in which we can hope most quickly to increase our 
beef saiH>ly. we will find It without tbe least doqbt in 
the cotton-growing States. There la now grown and 
going to waste In these States enough gram to raise 
and fatten enough more cattle of the right aort under 
favorable conditions to reduce the price of dressed beef 
live cents a pound to tbe consumer, and still leave a 
handsome margin of profit to the cattle grower. Those 
by-products of the cotton plant ItsoIA oottoaaeed meal 
and bulla, are extraordinarily abundant and cheap, 
hulls at less than half the price of hay, and meal at 
less than luilf the price of corn. Over one thoueand 
mills are making this feed and are acntkwed from 
one end of the cotton-growing territory to the other. 
Enough mure grass is ifiougfaed under In tbe clean eultl- 
vatiou which cotton requires, to quadruple the number 
01 * cattle now In the Month. If tbe other cotton Statee 
will follow the example of Mouth Carolina of intensive 
cotton cultlvntkn and tbe liberal nae of Oommereial 
fertlllaers, they wUI be aMe to raise aa much eotton 
as they are doing now, with less coot per pound, and 
can use wltb advantage 2S per cent of their present 
cotton acreage for paetnre. (Mouth Carolina gets 2fl0 
pounds lint cotton iter acre to Hlaslaalppl’s 1T9 pounds 
per acre.) 

There are plenty of native cattle already In tbs 
Mouth to make a start with, though most unevenly dis- 
tributed and varying greatly In quality and slie, as 
shown by their number in proportion to population 
and value at thb farm. For luatanee, North Carolina 
has about one head to six of popnbitlon— value |12,0O; 
(toorgia, about one bead to four of population— value, 
fll; Misslasippl, about one bead to three of popn- 
latlon — ralne, glO; Oklaboma, about one bead to one 
and one third of population— value, gSlJIO; and Texas, 
about one and one third head to one of population- 
value, 117. 

If the older cotton States bad as many cattle In 
proportion lu population aa OklftbomB and Texas (and 
the same sort frf cattle) as they might have by natural 
Increase with pure blood beef stras la tell years with- 
out Importation, tbe beef problem would be Itolved. 

It la not cotton mania that has prartmted an abund- 
ance of good cattle In tbe old eottmi States, but partly 
tbe presence, partly tbe Injury wrought by the cattle 
tick, but chiefly ignorance and tadlSeteiMe. Intensive 
ndth the mlaimam of pestnnge and 
of feed rained and carried to the cattle, 
coupled wRh.,^ Intensive cotton production with com- 
mercinl flnrtlHxM, Is the greatest aid we have to cotton 
growing, and It will be along this line tout the old eot- 
ton Mutes will be Induced to grow rattle. Tne 08Tera> 
ment to already pecking at the rattle tick by conntton 
with mild aid from county end State. A rigorone ram- 
paign by National and State govenunenta wlltb men 
and money bfthiad.lt eoold eradtrau tbe adttto fbk 
noopletoly and forever from the United StnWe In one 
yrar. A rampnlgn of edncetlou eqwttly able and rigw 
orooi for the same length of time would eotttert Ito 
South to rattle ratoliig of the right sort, not in plnra 
of, but in gid of cotton growing. 

There to not a consumer of beef in tbe Ualtftd StfttoK 
nor n pnclbto bonee lo tbe country, n cotton mitt; # 
adU, ftotllMr factory, menhnnt, ptonter M 
to top 4Bon^ thftt ^id not bP gNMtto btofltoPfl V 
two mrib 'JoW moVeineato. , 










Vnavlvu^ 
'b«M <mhmi 0 ^^ mtrfotinc «ii« 
^4 oU pmmgt* ‘MtUw on tfae syetem 
^>|fjf;i^:#s(|n|t nCj^ttbiiiiji^ to flOVmty mitaa per hour. 

bM nUw boM fiveu to the miet- 

oa aw***' 

*»rtae«i>.*e}p«l."~lt hae b««i unofR- 
■ 'atilr, .paitHWHwert that an the numt teat of the new 
B i i p l bt/tAaAip "Maoeei Royal, ’’ wluoh in e 

iiflliat inMA to IM tbs now oeawl exceeded the 

ttJ ItoOto mada fay the latter battteehip eruiaer. 
''iUneeni Royal" la driven by turbiiM enginee of 
ftoto TBMR to 7X4)00 faorae^wer. Her diaplaoement 
la XMW tona toid aha^ eaoiea eight 13.£daefa gune in 
lonr towa ta, to diopoaed that they oaa all be dieohaiged 
tolhar ahaad or aatem or on either broadaide. 

Hear Raylh Boaard far a Stonwrtaa.— The new sub- 
tuataa boat '*F-1V eatabUafaad a world’a record for 
dfliMlh dnitog • riatdiow aabmeegMl oraiae in San Fran- 
clam Bay on Stotember Mh. The boat went down 
to a.da^ of iiSS feet. The vaaael maintained thia 


Elcctrici^ 

Witoleaa toanegraphy.— We leant from La Rmu 
that a yonng Italian experimenter, Franoeaoo de Bemoo- 
ohi, the BOn of a Turin mereluuit, has been auoaeesful in 
hia attempts to amid piolurea by the Marooni prooeaa. 
Though only 25 years of age he has been intereated m 
the Bubjeot, it ia atated, ainoe 1807, having been inspired 
by Prof. Rhigi’a invesUgatione of the Hertzian wavea. 
Ho haa now auooeeded in tranamittuig imagea, drawinga 
and autographa which retain the preoiae features of the 
original with great fidelity. 

Electric Signs in Uragnay. — ^According to the report 
(rf United Btatea Consul, F. W. Coding at Montevideo, 
Uruguay, American eleotrio signs arc being introduoed 
into that country and are becoming very popular. 
Reoently an electric display sign with a capacity for 
forty advertisements was installed in Montevideo. Each 
advertisement ia displayed for seven minutes. The 
young Uruguayan who inatallcd the sign has found it 
ao suoceaaful that he ia planning to install a number 
at othara of greater capacity in other cities of Houth 
America. 


An IntcrcBtJng Etrnacan Sarcophagus.— An intereating 
Etruscan sarcophagus adorned with has reliefs represent- 
ing episodes of tlie siege of Troy and bearing traces of 
their original coloring has lieen found in a tomb. 

Hydrogenated Oil and Milk Butter Substitute. — Carle' 
ton Ellis of Montclair, N. J , has secured a patent for a 
butter substitute or butter-like composition in which 
edible hydrogenated oil is incorporate with milk ma- 
terial by emulsification. 

Dlacovery of a Sellc of Andrg. — A telegram from 

Tromao received at Christiania on September Idth states 
that the Norwegian steamer "Beta” discovered on Sep- 
temlwr 1st, to the south of Foreland, a buoy marked 
“Andre’s North Pole Expedition, 18i)0, No. 10.” The 
buoy was made of oork and covered witli copper. 

Making Holes In Rubber Corka.-— In making holes in 
rubber corks much annoyance is caused hy the punoh 
liking “tapering” holes and "running to the side ” A 
little ammonia water imiired on the rul/lHir and the bonng 
instrument causes the hole to become of uniform size at 


depfb tor tan miautea while traveling at a speed of afac 
kaoto toan riaing to a depth of 19 feet, it proceeded 
at a lUtoid of eigfat knots. The previous reoord for depth 
wna ktod by the "Seal,'' a Lake tsrpe submarine, offi- 
etaBy dealgiiated “0-1,", which wmt down to a depth 
Of 956 feet. 

The New Trauatfeatle Uner "Britannic."— The 
White Star Company haa made the official announce- 
naent that the new 50,00^ton liner now under conatruo- 
tfeo wiU be ohrutened the “Britannia." Thia vessel, 
wfairii la similar to thm" Olympic," will be the largest 
Britiah-fauilt ahip in the world. It will contain a 
number ot ehanges in design ao aa to protect it from 
a diaoeter like that which befell the “TiCfcnic." It will 
be provided with a complete inner ekin extending well 
above the load line, throughout the vulnerable parte 
at the veamL The buUcheads will aleo be higher, and 
the weed will be afile to float with eix oompartroente 
flooded. 

L e rgt Freighter In the WerM.— The largest veaeels 
in the world deeigned for carrying freight exclusively 
an the “CoL James M. Schoonmaker” and the "William 
T. Snyder, Jr.," built for operation on the Oreat Lakes. 
Tliey measure over all 017 feet, molded beam 64 feet, 
molded depth 33 feet, with a deadweight carrying capa^ 
oity at 20-foot draught of 134200 tona. The vaaaela 


WIreleee Telegraiihy Spark Gaps in Running Liquids. 
— ^In wireleae telegnphy the apark in the eleotrioally 
oacillating oirauit ia liable to degenerate into an aro where 
large amount! of energy are used. Recent exporimeuts to 
determine the effect of interiMisiiig a running liquid in 
the spark gap have shown that the voltage required ia 
lower than in air and that the efficiency depends on the 
rate of flow of the liquid and upon the voltage applied, 
and not greatly upon the length of the gap. Water may 
be uaed, but oil gives Imtter quenching and eliminatee 
the deafening nmaea of the air spark. 

Effect of Carbon on the Conductivity of Steel. — 
According to atatistice published in Comptts Rendug, 
the reeistanoo of oarbon steel inoreoaes with the per 
cent of carbon. The resistance of nickel steel also in- 
oreaaea with the addition of oarbon and also with the 
inoreaac In percentage of nickel up to 35 per cent. In 
manganeeo ateol the percentage of oarbon does not seem 
to affect the redstanoe to any great extent. The great- 
est reaiatanoe ia found when 12 to 13 per cent of man- 
ganese is used. Chromium steel, too, seems to l>e iin- 
affeoted by the carbon content, but the resistanoe ia 
increased and reduced penodioally with the iiicn4ase in 
percentage of chromium. Tungsten steel alao shows 
a variation that ia quite irregular. 


every point and the operation is auuomplished with much 
more ease. 

How to Clean Gas Mantles or Gas Burners. — A good 
way to clean gas mantles or gas burners that ore black- 
ened l»y oarbon deposits is to sprinkle sodium chloride 
or "aalt" upon them while burning Tlus oauaea the 
earlmn to bum away and prolong the life of the mantle 
and increase the effioienoy of tho, bght or liurner. In 
laboratory combustion furnaces deposits of oarbon nan 
thus 1)6 removed. 

Honors for an X-ray Victim. — Mile Weidemann, said 
to be the first victim of duty to tlie cause of tlie X-ray, 
baa lieen deiKirated with a medal by the Minister of the 
Interior of Prance. Mile. Weidemann was employed in 
1898 in the railiographio laboratory of a hospital. Ilard- 
omiig of tlie skin had set in. Last year siie had to tiave 
both hands amputated. Ultimately she must die; for 
the amputation of her hands has not stopped the ravages 
of the disease 

Railroad Dust aa a Germ Carrier.— Tho interest token 
of late in the subject of dust, esiienially along oommon 
carriers, is such as to attract atUmtion in all quarters. 
Reoently tho Hon. Judson C. (’lenients of the United 
Htotes Interstate Commeroo ('omnnssion has expressed 
his opinion as to tho dust discharged along railroads 


carry water ballast In aide tonka and in a double bottom 
which fa 6 feet deep. The total water ballast capacity 
is 9,440 tons. Each veseal ia equipped with a quadruple 
expanaton engine of vertical inverted type with an 
eetfanated hora»-powcr at ninety revblutiona per minute 
of 2,000. 

Termlaale for the Barge CaueL— U onfer to take 


A Large Protective Reeetoace. — An effective way of 
automatically protecting large d3rnamo-«leot<nc machines 
from momentary short circuits ia to include a "reactance 
coil" in the outgoing circuit of the machines, the electro- 
magnetic inertia of this cell serving to obeck the almormal 
raah of cuRient. The fi.OOCMdlowatt turbine-generatora 
iaetalled in a London efeetria'ty supply station are now 


and similar public highways. It transmits disease germs 
of a contagious character, ho stated, ami announced hia 
advocacy of a general law for the regulation of the mat- 
ter in the interest of the pubhc health Such a law 
would doubtless hnng forth improvements iii the means 
for noutrolling the discharged dust and should be of 
interest to inventors skilled m the siibjoct. 


care of the traffic on the New York State iMUge canal, adequately protected from the severe strain of the mo- The Twelve Biggest Brains in the World. — In point of 
which will bo completed in 1916, an expenditure of montoiy “ahorta” which are common to electric railway brain weight, tho following m the order named are the 


$18,800,000 has been authorized for canal terminola 
in New York city and other oitias along the canal. 
In New York city there will be fourteen canal tennin- 
ala, coating idtogether $9,740,000. The balance of the 


service by a large oil-immersed watoiveooled reactance 
coil designed to reduce the short-circuit ourront to aome- 
what Imb than one half the value it would otherwise 
attain, namely, 10,000 amperes. The coil reduces the 


twelve leading names, tho weights l>eing indicated in 
grammes; Ivan Tourgouiof, Russian novelist, 2,102; 
Joeeph Bouny, French jurist, 1,93.5; (Icorge Cuvier, 
Franoo-Oermau naturalist. l.KilO; E. H Knight, Araeri- 


rnoney will be spent in building terminals at twenty- 
one different oitiai and towns. Warehouses, ahoda, 
etaaes, derrioka, etc., wUl not be built at the termiaola 
until after the canal haa been completed and the charac- 
ter and quantity of the freight to be handled has been 
determinto. 

CatooHy of the Gstu Lake. — During the week from 
September 2nd to Septembef* 0th, 6.74 million cubic 
feet of water poured into the Qatun Lake, raising its 
•urfaee from 80.06 feet above sea level to 42 feet above 
■eat level. The total quantity of water reached 40.03 
miUion cubic feet which is equivalent to 209,424,400,000 
gnlltms. For purpoeea of oompanoon we may oonrider 
the Rio Grande raaervnir, which when filled has a capa- 
city of aixty-flve and a bnlf miUioa cubic feet, or leas 
than one aeventh sf the average daily flow into the 
Ofetun Lake. Wham tfae anriaoe of the ialce reaches a 
level of fifty feet above toe ssa it will contain 58.66 
nllUon cubic feet of vratar, and wbmi it reaches eighty- 
aevto feet, or the piwfKMMd maximum level, the lake will 
contain msffmilltoa cubic feet. 

, "Balanila’e" CewuntoiMtoi ef OIL-^Some interesting 
statistios on toe oil oonsumption of toe JMesel engine- 
driven "Seianffia" are gl^ in Ragt'nacrtog (London). 
On the outward midden 'voyagn the .weather was fair 
aft«g the first two or th^se days. On March llth, 
toe flrBt day oat, the oQ oonsumprion was 9.8 tona, and 
8 qmd of 9.2 knots toM taatatainod. The highest speed 
iraa 19.7 knots, wbfeli eriied for a fuel oonsumption 
per iW 19.1 tolu, The moat offloient day's run 
leqUbed toe nae of 9.$ taaw s( oU, with which a speed 
df knots was dfav^OiMid. On tot homeward voyage 
the weather was uafevontUe. and yet toe 

tojdty eaasmnption of dtl not axeoed 8.8 tons. The 
deye t«m wae ntode dn 8 tons of oU, with which 
a Jtooed df 8.8 knots wee tmelhtained. Had toa steamer 
¥ hwe eequiicd three 

>toiwir -IftoeB to stonY 'too* «f <wl 


power factor less than 3 per eent. 

Why de Ftoidric Wavoe Fellow the Earth’s Curvsturer 

— An inesTCOtoig hypothesis has recently been suggested 
by an Bnghdh phyiioist to explain how it is that eleo- 
tro-msgnetic waves emitted at a wireless tolegmph sta-. 
tion in Cornwall oan be received at a station on the coast 
of America. If we compare such a sending station (aa 
far aa wave-length is conoerned) to a souroo of liglit on 
the surface of a sphere about M inch m diameter, obvi- 
ously no light from the source could reach even one quar- 
ter ot the way around the sphere; but if the sphere ia 
surrounded by thin envelopes of media whose refraotivc 
indices decrease from the inner to tbo outermost, light 
will be transmitted all around the sphere by suooeasive 
refractions and refleottona. Aociuding to the new hypo- 
thesis the eleotrio waves are transmitted in an analogous 
way, vie., fay the variation in ionization of the earth’s 
atmosphere. 

The TeltoitoM fer Detoetiac Fanlto in an Alteruilto 
Cuireirt Bupvly- — A telephone device called the phaeo- 
phone, for dtosrmining faults in alternating current 
cables aft thair inception, thereby preventing loss and 
delay by aarioiu short circuits, is described in a German 
magaainfl. Tbs instrument, which consists of a mica 
condenser, a talephone rsoeiver, a spark gap, a non- 
induotkni nsdatanoe of about one megohm, is employed by 
connecting it to the portioular cable which it is desired 
to test and UsUiriiig for five or ton minutes at a stated 
time oaeb day to the musical note given by the telephone 
recefesr. The jtitenlating current generated hy the sup- 
ply stotkin nosmaliy gives a pure tone in the receiver, 
but if there If ■$ leak of varying reustanoe, caused for 
exantplaby u"swing” on the Une, the tone is interrupted; 
and chamoteristic Interruptions of the tone are caused by 
bad ooaWOtB, faulty operation of geuerators, etc. Onoe 
the erilto^ef a fe^t on a particular oable is detected by 
thia atoaiks, toe looatioa of toe fault oan readily be found. 


can meohatiiuian, 1,814; Franz X. Kraus, German theo- 
logian, 1,800, .lolin Aliercrombie, .Sciotiisii pliysician, 
1,786; Benjamin F Butler, Ameriuan stalesman, 1,768; 
Edward OIney, Anieriean mathematieian, 1,701; Her- 
man Levi, German eonijioscr, 1,000, A Wiiioliell. Ameri- 
can geologist, l.OOti; William M Timokeray, English 
novelist, 1,668; Rudolf I.<)nz, German ooniposer, 1,036. 

The UnIveraWjr of Frankfort. — Measures are being 
taken to organize a now university at Frankfort, and 
recently tho PVussian government authorized this mea- 
sure. provided the munioipnlitj would engage to sup- 
ply the necessary funds for constructing the university 
buildings and keeping them up. Burgomeister Adickes 
now states that the needed amount of capital amounting 
to $1,800,000 has been entirely aubsonbed, so that the 
founding of the new university is an established fact. 
We may also note that B. Solvay, desiring to contribute 
to the work undertaken by Prof. Nernst, who is director 
of toe Physical Chemistiy Institute of the Berlin Uni- 
versity, has offered the sum of $2,000 which will be 
renewed every three years. 

Eighteen Thousand Dollars for the Jardin des Plantes. 
—An anonymous donor has lately made a legacy of 
$18,000 to the Natural History Museum of Paris (Jardin 
des Plantes), and this sum will be devotcKl jiartly to 
malHn g improvements in tlie laboratories of zoology and 
anthropology and in part to the maritime laboratory at 
Tatihou on the Channel coast. On llio other hand it is 
announced that the extensive collections of fossils from 
toe Paris region, Albania, Australia and Tasmania, 
belonging to the eminent paloontologist. Bonnot, re- 
cently deceased, have been left by him to the museum. 
He bequeathed his entire fort ii no to tlie Academy of 
Soienees. M. Osmond, the well-known metallurgist, 
left the sum of $20,000 to the Beit'iico Mutual Aid Society, 
$20,000 to the Encouragement Society and $60,000 to 
dUferant philanthropic institutions. 





While the cost of grading is heavy, stone 
for the foundation and other work costa 
practicaily nothing. 


How One County 
Built a Good 
Road 

The Story of a Brick Pavement 
in West Virginia Hills 

By J. M. Miller 



The rend foilowe the bed of • moli crook 
for a ahort diatancc in o narrow ralloy. It 
waa necoaaary to cut an entirely now rood. 


T HK proclplImiK hlllH overlookliit; the Ohio River, 
In (Jrniit dlKtrlct. Tluncock Coinitj. West Vlriilnlu, 
and nliout forty lutioH from PittKlnirKh. will soon 1 m> 
tmvernpd by line brlclv -paved drl\*'\vn>n Hultable for 
the speedloHt autouioblleN and HnrpuKMcd by few* |)ouIc- 
viirdH In I'ittMbureh Tho furnierH of the district, some 
of them living In one-story cottuges und keeping their 
horses and cattle in lug stables built one hundred 
years ago, have authorized the exiH'Juliture of ?12.'i,000 
for the construction of pu\ed hlghwajs, and the lay- 
hig of bricks has alrendj l)een <‘otnutencefi. Ten miles 
of roadway nine feet wide Is to be paved with lirlck. 

Moat of ttila road winds ui> and down hills almost 
aa precipitous us mountains in some places tlte road- 
way climbs the hill at an angle of almost forty-live 
degrees with a sheer droi) on one side of hundreds of 
feet, while on the other tliere Is n high cliff. Many of 
the lillls traversed by these roads are densely wcssled 
and in some places the roadway before paving, ap- 
peared to be 
little ui u>r e 
than a moun- 
tain trail. The 
paved road 
will be paral- 
leled by u 
dirt driveway 
of the same 
width as the 
pavement 
wherever the 
lay of the 
ground will 
iHTmlt It 
11 w'as only 
by clever p o- 
Utlcal strat- 
egy, such u a 
would have 
done credit to 
Ihe boss of a 
downtown 
ward In a 
large city that 
the t)ersou8 lii- 
ten*8te<l In the 
Improvem e u I 
were able 1 o 
get even n 
small bond Is- 
Bue lo provide 
funds for the 
work A siH*- 
cial cle<'llon to 
d e 1 

wlietbei t 
district should 
issue road iiu- 
p r o ^ m e II t 
bonds to the 
a 111 o u n t of 
i!l 125,000 was 
reiiuested b y 
petition for 
October, 1911. 
in October the 
ruiida In Han- 
c o c k County 
are nearly al- 
w a y s muddy, 
und 1 u 10 11 
the Indica- 


tions wore that they would lie worse even than uaunl. 
In tills the promoters of good roads were not disap- 
pointed. Muggy wheels sank deep Into the soft elastic 
clay and horses could barely struggle through the mud. 
The result was that farmers who hud previously op- 
posed Ihe issue of bonds to pay for better roads, voted 
In favor of the project after they had striiggleil through 
the mud to the ihiUs. Moreover, It being a s|ieclul elec- 
tion to decide uisin road bonds only, many voters not 
particularly interested In the measure stayed at home. 
Most of these men would have voteil conservatively 
against any Increased exiieudlturo of public money on 
general principles, had they been drawn to the polls 
by the varied Interests of a general election. As it 
was they were not quite energetic enough to venture 
out over the muddy roads to opiiose an effort to secure 
better ones. The clever planning of the gmsl roads 
advocates was rewarded for the vote showed that 
forty-seven lii excess of the required sixty issr cent of 


all votes cast were secured In favor of the bond Issue. 

Prior to the vote on the bond Issue In Grant district 
two efforts had been made to secora the peoples’ ap- 
proval at the Hancock County iwlls for a large bond 
Issue to be extiended for the Improvement of the prin- 
cipal roads of the entire coutit> Elacb time the total 
vote of the four districts In the county was against 
the Improvement. In Grant district only, where the 
farms are roughest and stoniest, and where the fann- 
ers are iioorest, was the vote favorable to the bond 
Issue. In order to take advantaite of the favorable 
local sentiment the promoters o^good roads arranged 
with the Hancock County court to give Grant district 
an opportniilty to vote eetwrutely on a smaller bond 
issue for the improvement of Its own roads. Clever 
management of the campaign and a wet election day 
did the rest. 

Following the election the county conrt appointed a 
commission to prepare and market the bonds. When 
this work bad 
been done, 
111 order to re- 
move any sus- 
picion of collu- 
sion and graft, 
a second com- 
mission c 0 m- 
imsed of dif- 
ferent men 
from the first, 
was appointed 
t o determine 
what roads 
were to be Im- 
proved, to se- 
lect the mate- 
rials, and to 
have charge of 
the actual 
work. 

The first and 
perhaps the 
most dUHcntt 
task was to de- 
termine what 
roads should 

0 e Improved, 
for prior to 
the election 
t h e farmers 
along every 
byroad In the 
district bad 
been encou- 
raged to be- 
lieve that the 
highway lead- 
ing through 
bis farm stood 
Just as good a 
chance .of be- 

1 n g Improved 
as any otbw. 
Where a farm 
was very re- 
mote the own- 
er’s support 
for the bond 
issue wat 
sought by a 

(OMSMdMieu 

pfllllSSMv) 
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It was decided to pave the road with brldt. aa far aa 
the Pennsylvania State line, a diatanoe of three and 
one half miles. 

Hie contract for groding, paring nnd curbing was let by conpetlUvc 
bidding nfter the epeclficntiimi had been well advertioed. Local 
farmers, however, did muMi of the grading. 



Graded and ready for paving. The paved road will be paralleled by In some places the rMHiway,, htfork paring, appeared 

a dirt driveway of the same width as the paveaMnt whefcrer the to be little mom than a imoMaln trail with deep lud- 

lay of the ground will permit it. , lows in which water bad odUoctod; ' 





A IVt koTM-power motor, eonnocted by 200 feet of flexible cable with the elec- 
trical aiipply of the neareet bnlldinK, drirea the ice harvester. 


'tlMmm of lltelioa aad aUvr apMd of ehala trsTol, very little power la 
ififpiMd to feieop tiM ke mTtaf and to derate it at the bridge. 

Harvesting Ice by Electric Power 

A Home-made Ice-carrying Machine 

f' 

By Putnam A. Bates, E.E. 


F ob aeveral years 1 hare struggled 
through the winter seaaoo with the 
ffftHng that another year I would And a 
bettor plao to fUUng my loo house than 
that whiioh to onatomary In our eectton of 
New Betsey, 

the etandard method with us has been 
to engage aeveral teams early In the win- 
ter season aad to give the Instraetlons 
that at the flrst “speU" of loe weather 
tboae teams were to ha^ until the two- 
handrad tons bad bseu snfiito jput away. 
To the average person this might ss^ 
sufflolent to get the Job tjotke, but, to ojgr 
aeeustomed to rural condltloas nodi ah 
aRderStsiidlng has nothing deflnlto about 
It. Fot example, my Utotmctlons wore 
lost the same as those from eight or ten 
other farmers la the aalae locality, sad 
the teams referred tq, are coottuoally 
working around here, there and every- 
where. They work when It to dear, but 
not When It etorms, the result being that 
probably three times as mndi work to 
engaged to as would be poaslhto to uarr} 



out. 

On this beds It is plain to see that 
some one most be dtoaKiotated, end It 
may or may not be my turn, depending 
upon how the problem worhe IteeU out. 
And again the lake we all out from to 
some live miles away, over hill and dale, 
so that one toad a day per team to apt 
to be the maximum rate of tiaxuportation. 

tohat a pleasant surprise, therefore. It 
was when one day thto spring, lust after 
I had settled' up with giy toaia«toto for* 
the usual winter ordeal, M a basto that 
made the ccetofatUioCliaaonaiiar 
wltto* ton of coal, to rseehe tern a frteml 
In a neighboring county a totter tehlng 
how bo bad dedgl^d> tnadteiiitoin oper* 
Bled by electrldto that ytoak^haktot ati 
the toe you could pflbslMi^'iwitt, rli^ from 
a uttto pond near at ha# and^ lirflhoitt. 
the aervtoea of a dngla wagt^ atod 


tnveatov of thto 

math# 'is ' SdruyleT' , 

’ '* totoo^t togar ^ ttoto ,i 

do. late ««ar the 
' ia, toh-Mdty of goaMfi# : 

-to to m 








tt fiat apart «a 
maph elul|i’'’|l'toltoWlM4 


a a# eleetrth pawor. tea "fghto” at 
the **10101 aids” ef 1# iert. The retur 
I tifirt agaiart the rtiia aa Ma aadnalde. 


of llgbtlng (ho honso and outbiitlilings 

The cumpleto harvesting onttit is shown 
lu the lllustrutlou. I'nder Its Initial test 
it proved eminently tiruetlcal uiid satis- 
factory In every way, and made It pos- 
sible to harvest hIhxiI two hundred tons 
of Ice. using five men and no teams, in 
four days, rrerluiisly tt had been the 
custom to emi)loy four to six teams, four 
or live days, In addition to these men. 
While the outfit was const r\ictcd only 
with a view to meeting the needs of a 
small private plant, there Is no reason 
why the constrnctiou should not lie made 
heavier and the same Idea aiiplled to com- 
mercial undertakings of like character. 
Id the instance cited, however, the ‘Tig” 
was made light enough and simple enough 
to be warranted In a private place. 

The “fllghU” are 33 feet apart on the 
Chain, and there are ton of them In .3.10 
feet of chain, or five on the going side, 
covering a distance of 165 feet. The slide 
was made in 12 or 14-foot sections, each 
one having at one end only a cross batten 
or supporting ftmt, the other end resting 
on the Iwtiened end of the next section. 
The return trough for the chain Is fast- 
ened up tight against the slide on its 
underside and the whole rested directly 
on the ground. Immediately after har- 
vesting, the chain was taken off and the 
secHous lifted and nested on top of one 
another in a Utile covered shed or shelter 
alongside of the Ice house. 

The working head is supported on u 
rectangular wooden frame, which rcaits 
and locks on four abort ptjsto set per- 
manently in the ground. The jsiwer was 
brought from the nearest building having 
electric light, by 200 feet of fleslble cfible. 
■nio 18-lnch diameter sprocket whts>l>. 
made 28 revolutions )>er niliiule, and at 
thto speed the chuiu picked up a cake of 
iCe four times In fifty seconds. The ele- 
vating bridge was hinged at a imint along 
side the main shaft and not upon It, to 
reUeve It of friction, and this and the 
slow speed of the chain and one or two 
other power-saving features, resulted In 
the operating of the whole with 2 % horse 
rmwer of electricity when the bridge was 
half elevated, as shown In one of the eJi- 
gravlngs. When fully elevated atiout 2>4 
horse-power was drawn .Nearly all the 
power was required for moving the chain, 
etc., the actual power reipilrod for mov- 
ing and elevatltig the lee being only about 
a quarter horse-power. This brought the 
power requirements easily within the ca- 
pacity of the Isolated electric idunt that 
was Installed only for lighting purpoaea. 






800 



Si;#*:-' 


In fact, one day when the gaaeUm o^^teie dUl not work 
well, the tee t^ut was opentad iV tte bouoe Ugbttnt 
Htorttge battery. 

At the water end of thin foe aOde la hinged an apron 
that may be lifted out of the water for xe-adjuatment 
It mH.v be lifted by band and no tackle or overhead 
rledng la needed. -It la almpty provided with a foot 
at the outboard ond for reetlng on the bottom of the 
i)on(l, which In thla Inatance la rather aballow, bdng 
It aurface Ice pond — advantage having been taken of 
imturnl depreealon In the ground at a very fkvorable 
location for the tee making. 

The aeotlona of the runway ate numbofod eonnecn 
tl\el.v except thoae in the middle part of the ran 
arc Inlercbaugeable with one another; tbeae ai 
given tlic Hsuie number. 

One of the llluatratlonB abowa the method of etrtttng. 
This small carrier at the low speed at which It 
wuB able to handle as much Ice as four man could cut. 
In fact an the carrier was so easily stopped and started 
It quickly becamo the practice to run It for a short time 
only when needed. 

When n motor driven lee saw has been devised, 
wlilcli will be constructed on the plan of the electric 
flour surfacing machine and may be drawn or pnabed 
iiliout over the Ice, thla method of harveatlDg will be 
quite simpllfled and doubtktM would require only two 
men to handle, say, one hundred to three hundred 
tons ns might Lie rniulred on any fair eUed farm not 
equipped with an artltiolul refrigeration plant 

A peculiar coincidence of thla Interesting Installation 
is thnt the relative lociillou of the Ice bouse, the near- 
iicNH of a suitable depression for the pond, and the 
• need for a new method at my own farm are so mark* 
ediy like the conditions obtaining here that I believe 
(he outfit would be equally aervlceable If moved from 
line place to the other, so simple and useful la the 
whole scheme. 

Labor-saving Devices for the Home 

By Hayner H. Gordon, Ph.D„ of the U. S. Palcat Oflke 

S TT^tY all the bunting and fighting Implementa from 
the stone age to the present time, and you will find 
that each Instrument of death was adopted In turn 
because of Its labor saving character. The same hnlfis 
good In all arts. It appears In the art of Illumination 
evolved from the pine torch. Man found that with 
Its light be could accomplish tasks at night which 
formerly be could do only during daylight. He thus 
becamo more efilctenC, and the pine torch, therefore, 
become u laborsavlug device. And the electric light 
of to-duy Is after all a labor-saving device Jnat as the 
plue torch of olden time. 

The puriiose of thla article la to treat of a few labor- 
saving devlcea for the home. It would, of couree, be 
ImiioHslblc In any one article or a aeriea of arttclea, 
even to touch on the great multitude of devices of thla 
character. In connection with the home as with the 
world In generol It should tie stated that electricity Is 
lierbnps the greatest servant of all.' We only have 
III stop nud think what life would be to-day without 
the telephone or telegraph or the electric light The 
Ncleiice of electricity has had more to do In reaching 
the iireseiit state of clvlUxatlon thaif all the other 
sciences put together. 

The Electric Fireleoa Cooker. 

The modern electric cooker or stove with Its time 
and leiupcraturo control, apparently leavee nothing 
more to bo done in the culinary line, unless perhaps, 
some liiirtlculturlst Invents self-cooking vegetables. 
Tho llrelesH cooker, which has come Into use during 
the last h 1.\ jeurs, is a wonderful labor-saving device 
for the bimsewlfe, but all the flrelees cooker did waa 
simply to uilllv,e the bent units to the fullest exUmt, 
given to the food before being placed therein. The elec- 
tric stove or cooker goes one step farther and gives 
the iipcpssiirv bpat units for cooking to the food while 
plucpil In tho cooker. In brief, tho electric stove con- 
shsts (it t«o bpiitlng chambers built as a unit upon the 
bent Insulation principle. Kullt Into tho door of each 
chamlipr, Is n thermometer controlling an adjustable 
electric svvlich which may lie set to open at any do- 
slrp<l temripriiiurp This switch controls the current 
supply to tlip lipiitlng element of that chamber. In 
series nlth ihe chiimlier-controUlug switches, la a tna». 
ter swltcl umipr contiui of an alarm clock, which may 
be set to close lUp swiichps at any desired time. With 
this Btove the pippatuilon of a full dinner becomes a 
simple matter. The ]irp|inrpd vegetables are placed In ' 
one compartment, the thermometer lielng set to boil- 
ing temperature; the nifiit is placed In the other com- 
partment, that temperature being set to roasUng tem- 
|K>raliire. The houseWlAi ihen sets the clock to turn 
on the current at the proper time, and goes off to the 
matinee or spende the aftemiOou shuiiplitg with some 
friend At the proper tlow thk Clock switches on the 
current, and the reepeCtlve thenBOamters reguUte the 
current, so as to supply jaet eadhtly ^.proper amount 
of heat to each oompartaieiBb 9S^;i^utM before . 
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The air entan the the taak from the pipe' liae ht'aM# 

aad paeeee down tlwpitih a eantcal cheese eMh 'fan- 'her. ' Th^.oMia^'tjlM'dll^^ wad thb' #tP- 
nel to the bottom of ttte jtamk, from which ti in drawn !taiMb of 'kaipoidh 'Pd> pn)illpi^''lii pMtW 

by a votary neUon panp driven by a Or U hoTM- laatiaa hf the IkiBttI aimlnitdiih hprid^ df 

liower motor. The daat removed by tiie deaner la atw. with a ctmaeboanl cpoBnl of Iha ht^ 


caaght la die diaese doth fannel and emptied oat from 
time to time. The oliwr ^pe of clMoer ie the portable 
type. This eoneteta of mneh the same arr an ge m e n t «b 


pvoeeM li than w*dy> U repfptid, , ; ■ 
TheaeotiNdeftUadovieeUMH^ 
the levw At the aide of the Ice ikm la vawd ^hepMh 


a smaller scale and plaoed upon casters, the dectrto of heat is taynod on. It dectrtdty k twad p aytlNh fa 

drivltig motar being conaeoted hy means of a dexlbile eiosad bf tlids meana If gas la th» aoBKW of contpy, 

cord with any lampwooket. The vactnun pompa aaSd a valve la tipanad, and the burt^ AOdar the teak la 

are of the bellows type, and consist of two ttoarde lighted Iran a pPot flame. Whep tha tank la haatad 

hinged together at onp and and faatened together at the enea^ to jfflve oft aU the gna from the water, A thav- 

edgee by e leather etrlp, In a manner almllar to the aeoatat NUmaa the weight of the tovar, wbldt then 

old blackamtih's baUewo. One board Is atadonory ISalla, ah«ttlng off the sonree of heat .and, th* 

and the other la awaag back and forth by a eralkk flow of condenetag water. We, tbtweftire, have a deflne 

driven by the motor. This type at pump la not need tin aaaopnt pf xefri^anittan ton eadx 4lNad wwighf gf 

BO mwrti at present ; more or leaa trouble waa canaed hy dm Iprer. SaCh epwatlon of ^ dovicw k actaaliiy 


the wearing out and cracking of the katfaer. 


eanlvakht to plael^ ao nmny poanda of kit In tife 


The tatget type of pwnp comdsta of an ImpoUmr tea bos. It k stated that a of t!bk sort k 
Wheri or ten placed la a close fitting cyllndrlotl casbig maoh eheaper end mere edickat thn the lordtnaxy 

and driven at high apead by the motor; the air k type of ke box, bat k wffl .pnhghly he eoiM tUae 

drawn In at the center and thrown oat at the perl- heigge we can hear the aio^^ hogaaMUh tell the 

pbeiy. Thla type of pomp baa no weartng parts except eemat, to aee U the kg kn k lighted, Wkhoot kel- 

the bearinga, which are generally provided with some ing that aemkhlng k vkoag. 
automatk oiling device. The vacaum ifieanm are Laharmavlag fSttriTT MMidaevy* 

equipped with a suetloo hose and a variety of noagles With the four lahorearlng devkea Jngt hegcrltwd. 


automatk oning device. The vacuum ifieanm are Lahormavtag MaddiMivy* 

equipped with a suetloo hose and a variety of noagles With the four lahorearlng devkea Jngt l^ggcvltwd, 
for dUterent typea at ohaanlng. The motor wMd k (he work Of the bonaewtk has been leegaMI to a gnat 

conneotko with the portable typ* of ekaaem uesa degree, httt the mntttkdg Of amalUr ievkaa have e«a- 
ooly a few cents wwth of eUbtrktty per hour ao that mboted mtkh mote to aaiObw the Uk of the honae- 


the coat of clMttlng k kw.. 

Bet-watar SiaterA 


wife eaakr. The retttlM hdueework of the week In 
the modgm up-to-date bong baa been mngh gtatpUflad. 


A hot-water bgater at flrat aight may not appear tq^On Monday, the waatdag k dona In a patent washing 
be distinctly a Inbor-earlng devloe. But whm we etop matidoe run either by electricity or a gmeft wakr 

to tblak of the days of our gcandfaUiers when the motor. The dotbeo are tbon wrung out la a notoc- 

bath tub woe a luxury aad all the hot water for the driven wringer. 

bath or tik laundry bod to be heated by means of a Tuesday, th* Ironing k done not as U uoed to be with 
ooel or wood fire, w« coweea how the time-saving, and, a hot firs in the etovg and the awelterlag heat of the 

therafoFA labor-aavlag' Mea enten Into eonheetlom with Utohen laundry, but with Ood gas or Oleotrk feona. 

the modern hot.w«ter heating systeim. 'The newest There era else aamU gas ' e«pe g*— for tnmlttg such 

type of hotxwater heater In practkal use Is of the oiingM ns odkCg and eufts at home, ao that thg laodam 

autmnatk type, advkg unUmlted hot water at any bmisewifs k no kogar dependent upon the steam knn- 

tlme Of day or night upon the turn of the faucet Thk dry. 

beater oenakte of a Ijte oopper heating coll through WgkModay. k mending dag and the boosOwilg, of 
which the water pogMi co Us way to the hot-water course, telnga into use the sewing maoblne, but tbe 


faucet; undenieaUi k a series of gsa burfsn eewthg madhUip of te-day k dIAerent ftom that of 

operating upon the Ihnaen or blue flaxae nrind^ ytaletidayli for now u k driven Xgr a small dcctric 
The gee pceaSace k auguktgd hy a dewhte fogUdi et uoMr, ke speed of whkh k regulated kr the preamwe 
control; the pmseaM waive reguktlng the supply «f of tbs fgOt aad the fuu set of attachmaiik fbr fige 
gastoflmbnriMrbyMMMwiff thaliewofthewater.uttd dhrtflik atcriilngs, working button hoMo, btgikikg^ 


a therssQStat wonkol fg j ulsttng the gu by the tempera- 
ture of the wpitar. Wbe® a bot-wotar kincet oonngcM 
with the ipek m k gganed, ttm pvspanre iqwn a din- 
{kragm k ludweed ag« the gns totOned tm; the mak 


fns 11“ ^ bg uagd wUb a 

Thnrgdgy, k eaOing or maidage day. 
niday; ibe vagttutt ekangr oninee into ttge, kgrtbcr 
wik^tlk' 'dKWikea dbit'ektiMilrbkh *t» fm bggMng 


burner bring Ughfied kem a mnaU pilot flame wbkb,ik gp sapeari rikwwwTe k gko poifailbid gaeriri 
kept buntmp Tbe water k bsated. as It rune tbtougb og • gnaQ gleriM kotot^ 


the ooUe, to A tettpgraitnre oorramkadlns to that Stt 
which tho thcgniMtat.k eat It is stated that tba rik sgriilbg f| 
ckDoy a A haatgr of-'fldg type k ovar eighty .pet 'W«ib ^4iMhr‘tld'< 
that k to sgy, wrer per «e« of the total >kt 
ralue la the gga k dkpiBigr dl««B U> t# ' < 

Ik tenwenunm . 'Tkiiaw(ibmay taki eyetem in riktih' 

water le hgaWi bf cJBIk 'IWfiirirf UT» 'Of «« 'jWIbk'. 

and then aceamdata|;||'riiO.Uurii> wltb oonstant ygdlk'''' 

tkn tnkkg pkca, bfW '.thkty-flve per euit'0l^}\. 

ckney. A haotar »ka .about four 'diilr''''. 

feet at gne<pa(^.ndattk.|i^.'dMlfafU>g four criMb,fgif''’^ 

per mlnnte Of .hot w^;*t(A.tourpg»tur# of IdOtMi" ■ itHSKw' 

Fahr. Ttak type of bf^'koghe .Vary well In eggiM' . 

tlon with a bob<w»tg|^)lattk oonaggted to a hat0im 

coll in the'fMboK oL^kgilkbkhggEllag iflant 


gatjiijifiy. ,'ia 'baklnt' day; anti the ngw' 41'uitf l P iik P 
akUk^'bliiLbal^ ''kwnrila ..art ugid .In .t^gpgtigh . 




stantooeoua iMriter i|’miiiaMiW^''iha hot-wategf^^ 
between the tank riwlith# hMMa servka. 


between the tank tmim servka. lA.'pMiil'.' 

weather, ,v^ke 

a aupply eg'hot: W '..da long OdW" 
water la over Ik, «ki»k0rint Mi;" 


wu* the. ojkdagt -papar, jm .iNiiWriib'' 





by ilb» 

'9(i|j|i|(i^^ AinwoA-N. , 
I ^«MMntay x«»f 

Bwww aum^, I4e mH 
wk^.tmA ^ i^’« 

'l|,ii^|irtim(i litli^lii^ ^yM.n w fnAoiwit 


«b* iom HMT lrii» dnv tfUMi 
Vldfa) HfMfffiitot fatt* Mm «iMtM of ofwot 
^ '*f4 ^ miMUjr ttMttHM 

Mt trim, M.fmnd, ud' Md 
/.MpM.. Viar toot bo W bMO varnod aiKbnt 
«p Moeli^^ dTiiif, bot bo dMlMod ia H, and 
i4mim!| Ml, «bile oillcailaft tboro vd« abMlwWy po 
Mi**’ of bit loobw oootnl of Uo giaobiiie. 

^ Vnotioidiy ot} «( tab llgrtiv bad beoa doM iiHta 
il aMor, nuOly Peck iroqld 

laM it tf any gyMMopb feroo bad manirooiod 
MIf Od^day ttaio dwM oar of ttaa naay apinl doMOBb 
^Oiilb'N"«>oM AitfnMtwtrfMot, tfaaoat 

tiliM iib Moo aota W d do^iw^Mcroo. b whan 
an »| >wi |l|b w> blovioc M a oboditat «» oamd aotmo b 
oitiMaly brtotod atawrt to tight W to hft. I^taboiiddaa 
doMthmlMn It* (WWW twod be tbnwih only t«o or 
M*ta M>*0d bat b iB*t«B% Mnota, oauobc ttaa 
’Mbhfab to tarn nawanl «t 4oMo«d with mob lud* 
doMnli ihot, in tbo laitor ibia, ttao aviator b da«« 
Mw tbo OwwilrinO Uh* a oMm fMm a ottng- daba &. 
Mant at Ifotr Qrioaaa. and W. A. P. Willard (tattoo 
QtWobyb p aoo a iat w ) at Baotoa, an owMIiIm of tbb 
Otattaa. A aaddon twbt magr bo givab ttao aaropbwa 
la itawnd wiijnit awdi aa ttaa irilot’o toot afippiiK off of 
tbo dr tbo bnol^ of a (KMCtidl wire, v upea 
aatnwi m '"pte baU'* or iwel»t Uador ttamn oon- 
d(tidao,'<M tbo motmoBt, the 0at k perfeetly bolpbaa 
but If ba il aoontaty otraypod^ taio oeat, ba bao acdiaiuM 
at fOpovoiy. With tha lOff 'hopaio -i wwor , IVaybodar, 
'WMdVM miam that an Mfir'bobii| tmd, the naotioa 
rap/r lmmlniUadBJU in bnok tia fwotoia ia two. 

lir, firaebo'o idw llwi.^at tba toadH of a aaddea 
dip of poob’t aoroplatto, t yrtotoldo fotoo oauood the 
oWoIMm to M to one (ddo and Ofiinl. b ontiroly oaa- 
aoM tla (Wavoroo of tbo aotton aumtlanod above 
bjr Jtto b that a ntddan dip would twa the maoliino to 
tbo li^t or to tha bft; bat than b no way in wtauh 
it aouid bo tipped to om bdo or tbo otiior, and oauaed 
to dpiial by tin gyroaoopie foroo. 

la aD po^bOily the true explanation of Paul Peok’a 
aooMant fa that he panod tbo Unit of oatoty ia both 
taCniay and bankfac* wbUo wtalririg one of liia tonoua 
dim and w« aaaUe to sttaiKfafao (nit tab naehiao 
agatal boloro he otruok the around. 

Eoooatiy. ia Flight, Lioat. Parke, of Baglniid, d»- 
aoiibod haw ho and « eoadnnhm, whib dolnp a oplral 
diva, found the baakhW beeaadaf oteoper and oteepor 
and the dive a#ar inaho abriQit. Doopite the wanM 
of the vdttffo to the Unit to Bt(q> the timinai ood the 
famlaa of the nuldor {award fmhurd the oenter of the 
efaeb. add df the devntw upward to xkke the meehiae 
tba, we v on m i fa wwleaMbfiy made when apiraiina, the 
'■udUao wno odddenUbf 'doaptotely' odt of hb ocmtrol 

Ml ikM Ma btUoM 

«b(MM dM Mit jbvHU tbo earth, l4ont. Parke aeofafant- 
n8p tumod Ida vertfoal raddar in the oppqoito djno- 

wM Mt-rol md aaSad 08 on » bvH hetl. 

^-odlpaWM Mb oatr Peek’i nddar 
tWMd ootiiifd; wosdd hidfaato tM tfab younc dyer 

opbaLV'.Mt'lf'WWbBd la OM ease, 

' , ^'iMWfaOt M .''l^'taaooa M avia- 

‘ m My 'be that' tha 
„ baiwoolWo 

> ytirtphlia. hm the 'taddor 

,, t Wiliin'llin eMOnfaM. 






.fMMe'bw'tooad 'that in 
lt«lM;'ttto.aMoiMy> 

I'M^wtovaM doMblM' 

liMMjiwil' MM bt 
fMlftl'MHtMtt uinttittifj- 
ki'luiUniii ihOiiifirnflO^ apK 

aot'Mho, , 


toroo ibould not be uoed to «x- 
plpin |MMMle.ia whieh it oeanot peodbly have aeted. 

' NoipliMli. ^AMLar Y. Bxaob. 

PitoKiBfalMa Ft ee wril l 

To the Vditor of the Scibmtivic Aiubioan: 

la yew fama of Auyiut 31st C. H. K. quota Dr. 
J ohno M M aaying: “Sir, we know our will b free and 
tinrOb an (M on'tj ah theory b Hffaiatt the freedom of 
the oih, oir«x3)erloBee for it." 

Thai wai put bko the good old Dootor, but would it 
not have ben about oe logioal for him to have laid- 
"Bir, we know the aua goeo around the earth and there's 
aa end on’t; oU tbaoiy b lyunst the old belief, all 
exporlanee for it?" 

Let us tost get oleer on thb euppoaed antagonum of 
Theosy-aad BxperioaM. In a strict and •oientlfio aeuM 
espeilenee Mpnaenti the louroa of all our knowledge 
and tha foundatioa of alt truth, and when a theory is 
ohovra to be at voriaaoe with experienoe it is abandoned 
or modified, but la the genmwl use of the word experi- 
ease may be said to be also the sonioe of all our error* 
and iIhudonSf It often happns that theory is true and 
that aiqiacfaskw. so «alb(l,b false OTxnuleadiiig. When a 
theory b a loffaal deduetion from a proven law, then the 
"axp(BdaB<w" whieh k oontradietory stand* for eorreo- 
tioa, bseainse it ready oonffiots with the vast and veri- 
fiad expecieBM wwa which the said law b baaed. 

Thb eMNueat peradox is of oourae due to our eon- 
fuaioa of experienoe and inference. For instanoe, the 
deetnietiaa of matter was a daily “experience" until 
eoieaee 'ppotfal it eta impossil^ty. Now we underatnd 
that tbe dboppcMmoe of matter was the ml 
espsrieyfaA fiaetraOtioa was sa iaoorteot but common 
iafiMBW. 

1180 ant of dfasehaiaating between onr actual experi- 
aaeo aitid trbai b really inference b not always easy, but 
it heoMDse a haUt with the philosopher; it is a distin- 
gttfaUflff trait of the aoientiflc ml&A and it is a mental 
oasrobeithat b much more commendable than it is eon- 

Now the Detenrinist takes the position that hit do(s 
trine fa aa MOMt logioal deduorion from an established 
law, ttaeialy, the Perristonoe of Force, or the law of Cauae 
and Eileot, as most of us call it, the most fundamental 
.of au our aooeptod genoalisatiohs; therefore, if he is 
florreet. It adooKb with universal experienoe; and be 
points out, aa I believe Sohnpenbauer suggested, that 
the appannt (laedom of the wffl b an illusion due to our 
oenseiMaeH of the emotional prooewiet wbiob result in 
dMdiion and action—* tsU-oonsoiouanets which is, at 
most, very superficial. 

•'Hm Beteradifi** further aifues that hb dootrine 
aeoo((b mpre direotly with experienoe. People act in 
the eame way nnier tiie same oircunutanoes, or, when 
tiny do oot« w* eay that some are "differently oonsti- 
tuted,” whieh b only saying that the (nroumstanoee are 
different. O th e rwi se there could be no social order. 
Pdfaioal, eommoreial, and financial systems are evi- 
denesB fw Dsiermlnism. 

Ftoenffl would be peyohioal Chaos. It is, in faot, 
uatWahaWn* Detenainum is at least oonoeivable. It b 
neogalBad in our laws and customs. It pervades our 
every-M' speech. "We do «s w« will, Mt u as we 
wisA'" ySs, in faot we do rrothing else. When we act, as 
we asy, eMtrary to our desire, we mean only that a 
greater w higher desire than any whieh first swayed our 
mind* b a(^nc within us. We expect nc heroism from 
one who hpa not "got it in him." If 'we are sometimes 
surptfasd and proven to be wrong, we admit our mistake 
end ppokglUa, We oan oonoeive of no sane person 
doing Unything without a reasonable motive. The entire 
a h w B BS of w neo n a hl e motue fa aooopted by us as prima 
toefaovidaiwe Of impnity— «nd tiure we are still aoknowl* 
•dgiMI Determlnfam. 

WiQ, ia preetfae, may be said to be the algebraie sum 
of tha varion* desfaes invdvsd. Aetion, inaetion. or 
advicM (Mtofi ** ^ resultaat "sign” fa positive, 
neuttit w neffttiva, 

H to nstt tMMassacy that we explain all the strange aber- 
nrifaOit pf tint buMyidual mind or tbo many seaminily 
***" I sfaioltad 

of ps ^ M interminably variod 

widiijMMM ''’'^'MiMnta of a running brook in order to 
fafitoMMb M toifa of the Penfatenee of Faroe or Con- 
tiM #»otfem in the physical worid. 

iMto'll tih fioestioa which the advooate of Fiaewlil 

I sk, with the air of maUng a pofag tot 
"What about moral reopoBlatfattM? 
Uoaai roeponribility aeeoiMg to M 
date, therofons onr system Of admb- 
is aO wrong. Why do w» jmuktoh the 
r answer fa so obviooe that it eassH 
npeatit: WAare only doing |h» toiri 
kBowiiur our.lwfwdi^ iuphMs, M 
tar hAtaservpl My won. (wMMtoi * 

Hum to folhrir them uatB «« am do 
tato o uM fe a v^ .Ain fuytilBte a ipdiil 


aoientifle method than that of stimulating fear in order 
to deter men from vioe and crime, a crude and unsatis- 
factory method at best. Aa we become more soientiflo, 
our sMunistration of justice will merge into a preven- 
tion of injustice. Our corrective methods for social 
evils will become more rational and more efScient, and 
nothing fa doing more to prepare men's minds for the 
aooeptance ot this much-to-be-demred social plan than 
the spread of the doctrine of Dotermmism. It underlies 
every real advance made in educational methods and 
the spread of socuti welfare. 

To paraphrase Pnrf. Jacquee Loeb in a recent article 
in the Pof^ar Setenee Monthly upon the mechanfatio im 
compared with the vitalistic conception of life; When 
even the advooate of Freewill wishes to contribute any- 
thing more valuable to us than mere argument or rhe- 
toric, he proceeds upon the assumption ol Determinism. 

Where the adherent of the doctrine of Freewill in prac- 
tice has neglected or ignored the facts, trusted to ohanoe 
or Providence, exiled, porsecutod, maimed, and mur- 
dered the children of men — and failed — the Determinfat 
in practice will study the facts, readjust conditions, fore- 
stall degeneration, nourish, train, and succeed. 

Detormimsm fa only one phase of that simple Faith 
which grows stronger with ever}' advance in knowledge 
and which is the guide and inspiration of the scientific 
investigator in every field — the belief in the Uniformity 
of Nature. J. E. Stinbom. 

WioUta, Kan. 

The Rail Problem 

To the Editor of the SoixMTiric Amxbican: 

In your issue of August lOtb, 1912, I read that a 
Public Service Commission luu pronounced excessive 
speed as the cause of broken rails on our railroads. 

It looks very much like an acknowledgment of defeat 
on the part of our engineering experts, if this failure 
cannot be prevented except by reducing speeds— a 
means of last resort. 

Is it not possible that they have been looking for tiio 
fault in the wrong place? This fault may be in the rails, 
the roadbed or the rolling-stock. The first two places 
have been probed, and many faults found and corrected, 
but still the rails continue to break. But, as regards 
the rolling-stock, I do not believe that a single change 
has been made or suggested, with a particular view to 
prevent the failure in question. 

Reducing the weight of the rollmg-stock would also 
be aa acknowledgment of defeat by engineers and In- 
ventixrs, and should not be considered so early in the 
game. 

If attention be directed to the rolling-stock, it fa at 
once noticed that the load of the train fa very un- 
evenly distributed over the rails, through the medium of 
the trucks or wheels. The load should be so distributed 
that the rails, when onoo loaded, would not be relieved 
until the last pair of wheels of the train had passed. . 

Under the present manner of distribution, the nils 
are alternately loaded and unloaded, as the wheels pass 
over — once, fully or twice partially — in the passage of 
each indivi(lual oar in the train. This involves repeated 
bending of the rail, which must tax the faBtenings, and 
ultimately cause a weakening and breaking of the rail, 
because of.crystalllzation. 

To oairy out this suggested change, it would be 
necessary to build shorter oars and increase the wheel- 
base of the trucks. Instead of shorter oars, however, an 
additional truck could be provided, which would bo 
placed midway botwoou those as they are at present, 
disposed at either end of the car. To provide for round- 
ing curves, the flanges could be left off these additional 
wheels or provision made for lateral movement. 

With this reooDstruotion, the individual pairs of 
wheels throughout the entire train would be equally 
spaced and a perfectly uniform distribution of the load 
obtained; and instead of subjecting the rails to repeated 
shocks, daring the passage of a long train, this would be 
reduced to unity— or tbs fluctuations rendered so light 
as to be harmles*. 

Chleago, 111. C. W. Eubnuamn. 

K Fkm tw Utilizing the Sahara Deaert 

To tha liditcB' of the HciBNTiric Ambbican; 

I WM very much inteiested in your recent article, 
"Coaverting the Sahara Desert into a Sea," and from the 
(iasariptlan given of t||e engineering features, it seems to 
a "nuik outsider" that instMi of making a great inland 
sea H would be far better to make a series of irrigation 
and navigable canals and possibly small lakes in low 
anaa in which the quantity of water could be regulated 
to aniosty by gates or looks in the intake canal, aa wdl as 
with othen along the lino where needed. 

This would not cover up hundreds of thoosaads of 
amw (8 the best and most fertile land, and the »»aMer 
qaanM of stater would not disturb the "earth's equt- 
tthrimw" aor be a danger of making olimatio ohanges in 
iRnroin, tsotit of which were mentioned as objeotknu to 
the "Inlamd Sea" plan. 

WhatUBg.W.Va. 


W. P. Mbgbail, tal.D. 



Labor-saving Du^fcatin®i'Machme^ tfea ; 




A rk « down bMlMM IBMI what in tbalr 
opinion IH th« beat dapUeatlng maeUiM 
on the market and you will probably re- 
ceive a down different repUea. Each boal- 
neaa man la Invariably guided by hla own 
experience. It the man to whom that 
queatlou be pat happena to be a railroad 
man, he may recommend the mud dupli- 
cator, becauae in hla department the 
dnpltcator be recommende la poaalbly the 
beat of all. 

The “mod duplicator” la known to the 
trade by the more refined name of the 
"clay proceaa,” and la fnrnlahed uaually 
In metal traya, but In oome of the ateel 
mllla and railroad offlcea the "mud" or 
"clay." aa it la caUed, la purehaaed in 
bulk, uaually In kega. 

When purehaaed In bulk the clay la 
epread out on tablee to the thlckneee of 
one half or three quartera of an Inch, 
the table being fitted with an inch bead- 
ing around the edge, but It moat be un- 
deratood that In moot auch "copying of- 
floee” good clothee are unknown. 

Thla clay material reoemblea putty to 
oome extent and haa about the aome con- 
olatency, while the color la not unlike that 
of put^. 

Bow tba ••Mad" DupUeator Worka 
After balag epread out on the flat mir- 
Caee a wet aponge la uaed to molaten the 
day ; after which the eheet to be copied la 
appUed, face down, to the clay. The docu- 
ment to be copied or duplicated haa pre- 
Tlonaly been prepared with either dupli- 
cating Ink or a duplicating ribbon; con- 
aoqnently, when the document la laid flat 
and rubbed gently down on the smooth 
eurfhee for the pnrpoee ot eliminating 
wrlnklee and air apaoea, the damp clay 
reodrea the Impreesion. 

The paper la left for a minute or two 
and le then pulled off. Upon the aurfaoe 
of the drab colored clay la the inked for- 
mation of the work to be duplicated. 

Immediately after the orlgluat copy haa 
been removed, fresh plain sheets are 
applied quickly and smoothed out, usually 
by hand, and are Immediately pulled off. 
Thus a few good legible copies are se- 
cured. Now the moistened sponge Is 
brought Into play, and all trace of the 
copy is washed off and a new copy Is 
stamped on immediately and the opera- 
tion repeated. 

For securing from three to six or eight 
copies of a shop order or for securing 
copies of way-bills, etc., the clay process 
has the advantage of being Inexiienatve 
and very rapid and, although an old 
process, there has been nothing found 
that would quite take Ha place for quick 
and Inoxpenslvo reault*. 

The Gelatine Pod. 

Following the "clay proceaa” came the 
"gelatine i)ad," or the little tin trays or 
Jelly cake tins In which was tioured a 
gelatine compoHltlon, which was a very 
clean and refined method for securing a 
few duplicate copies. A great many com- 
panies sprang Into exlatenca and began 
to furnish golatlne copying pads, with the 
result that thousands of gelatine tin* were 
sold to business firms all over the coun- 
try, but tho beat known process was the 
old “helctograph,” which Is still It exist- 
ence. Despite the wonderful strides made 
in the art of duplicating, th(>re remains 
to-day a certain demand for duplicating 
work of this ohometer. 

Then came the typewriter, followed by 
typewriter carbon c^jklea. The results of 
the flMt carbon sbeeta ware anything but 
satisfactory, and It is hajPA tO’day to real- 
ise how muHsy and smudgy ware tho car- 
bon sheets nt the Urns the dial: lyiw^t- 
ers wore Introduced. Soon 
were made In the esrbon paper. Then 
came the hektograph typtwrltar (IMwo, 




ne req*trtmmu 0 / b a a laf >i -»iii|i,'*i^ ^ aeessesry <o iwl l »> '^0^ 
cheap and fraoessaa jijk sad hweuMI- 

Mp. /M the la«t fate tfasr* tlMCiMaibsr a/ dspNcaltap tfsataw hde 
mati^ed until tt wmU Mm ttM* of Ike ojloa li eadpUed. 

AfMl vet dupUeattM 1m * krneimu ettata la etOt 1m Me taAtaflV- lfaeh 
rmwltw etat to be dofie. Tkb arttole, ibtWpm bg m taeD^sOtew 

eaport om hieHteu 0Mmeif atad ,oil^\taaasgeiMalt deecHNe Ibriefill'^ 
pHmeipal dupUoathio mp oM mee mote fl JMA dA a tafitais 4f 10 alata a/ 
the art, kU ariMe mtav emppeet to ff^ a w tai p wa wH SSla toktek are sMd 
needed.— Entroa. 



With the naiaiaagraiih eaptea art proda^ la larga nuashers af a«wh a diar- 
aeter that they can he eueceeefnlly aaed far drcalarlalag. 



An inventor has designed this sMckiae to provide a amchanleri ^cana of 
oetting ap typo faceo. The priatlng aieehaniam Is eqalpped with a mQ of 
paper whieh ie cat dff la statahle lengths when the auehina la opaiatod. 


Thia machine ^pUeateo a d||f)|at|Rre‘piMy 'IIWtaBt it. tha'ilMW. mic'' < 

laeuea of dlsatdved traata cMdd adl hiiita'Wdhlai^iattlda tlmad^^ 


' .teg, aad aoatottaaa 
of.tte ‘i>oaa“ 
faaturtag fita pwpar 
wttofliiltontlaflB^'lteiKit' ' 

Abate tua tbna 'tte , .. 

wae i iw i- oaeee d, «ad aM te# Ttiiilir' r ' 
of legible eoptte wm tte 

Uoeaa of the cMteta aa teaeparad to pa;' 
ribteta tow aa tentoat to Ito fltooto. 

Kate 'toiaa if«ax ItitoteK Pate t'la 
tole coanateoa' the' Klittitor .INM ,,, 

who was aagagad to Pa Itoister htelteaa 
at. toe tfna, la .totontelNl 'liti itwtt a*'#' 
was 'iha. ploaear 'moat ot Ope wax p^ > 
filpte aad hta higliix itetostad wax 
Shaat and fok appito* ^dwa hli 

UMtoti tmw tost tho Dtek-Haiuy atos 
ted atined op tte eoimtoy and tte toted 
aad soonw Ukaly to mam to aoaaa tn- 
Mifihtog leglaMlton. 

Baw tte Wax Stoadl Shaat Dapteates. 

Tte atencil, aa now uaed to the proceaa 
of thtetoattog antograpblc Work, to aado 
ana steto afdne, specially awiuillMtovad 
tiaana teupar coated on one atdn with a 
•te of wax or very semdtlva matartal. 

Tte tetttog agent of the mimeograph 
' to a iteto of fine tool ataei iqwn which 
.are nut toteraeettng oomugatlonB num- 
hartag two hundred to the intdi, thte 
asahlng on the plate a surfhee of eawll 
sharp potato, so flno and mtoute (hat a 
nugnl^lng glass to rmptlnd to tetng 
tham dlsttootiy to tho eyo. 

lljwtt this atoat Ptoto (Whicb to am- 
baddod to a toMe «t poitobad slata| toe 
Shoot of Boaeitlvo paper la placad, and 
tte ntenell la fonned by wrtttog on the 
pnpor over the ptea} plate with a flae- 
ptantsd Btylna which la made of tempered 
etoel. Aa tfato otylua paoiwi ovor the oen- 
mtlve peper, It preeoae It dgatost and 
npon the ateel plate, apd toe One ohotp 
potota punetum It from the under aide, 
makliig a aertoi of orificns or holeo, eeeb 
one a two hundredth poXt of an Into from 
tho next, to the Unes of the wrtttof . The 
point of too stylus, although taperad to 
toe also of a nicely sharpened leed pencil, 
really rests on throe of the cutting points 
of the writing plate at one time. It thus 
glides easily and omoothly over the 
rougboDod surface without tearing the 
paper, but still with Just enough fric- 
tion to moke the act of writing a pleasant 
toeretlon, almost Identical with that done 
by a medium herd lead pencil. 

With the advent of typewriters, experi- 
ments were first made with sand-paper 
btolnd the wax sheet, and then emery 
(doth; but the atterapta were vwy on- 
satisfactory until the present method was 
dlsoovered, L e, the use of a oheet of 
spectally prepared stencil paper (mads 
from open woven Japanose fiber tonilar 
to a lady's veil), back of whlto la placed 
a plsee of very fine bolMiog cloth or emon 
Itotone paper, both being toeerted to the 
typewriter and written upon to the same 
wop oa an ordinary letter la produced, 
with toe exceptlen that po ribbon wba(r 
apetogi to towd. 

:0te atanto to made by atrtktog tbe type 
Ogaltet toe atendl totet, and to 
Itei toe wax (Mating Ip'-telven from toe 
raltete teMet into toe teltoig chrto or 
Itecfctog to the ttorn of the (toacoo- 
toMi'te ‘atn|ok: to other words, the tjvo- 
atateU to made by tamorinc top 
, from (toon dbrote xM- 

to*^ wteto tha type boa atrnck. 

, tatoMogroiih was the first dupteal^ 
.% tetote* produced otmtea to ate 
Mte«,sntaten of a gradp'Wtoto «!«• 

. ’tete‘'*"l>touiMiwtaa vaiua/tor (teettoMter 
. . la| :pp>t!na()e 

: , ttteeotetel ' Tte ' ' ‘ ' 

I '(‘O' ‘"-.J. 
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i^,«fii^(>#d|» »«w 
ill m«i||«MI« 4 aaen 
«m'« Mmmun 
i^i':i^’'|ji^.'n^uMk«r''M <»4 fer 

J»w#i tM>',«nau^ ■ 

f 'ibwttoM /v^‘ 'MrtitivK to nwpto 4to 


IlltotoJr. to* dHiiUmtar wmi latto- 

iml) , ibU' vm» toaiir * toittoM 'iwito> 

(r jf^iw.^eotniWMd <M*' * tot tMd iHto * 
11 to ttoton tonnln* over tbe mtototo’ 
to*v wlileh itoB unto wlto tfae ncalor 
ftotofd prlateM' typo. Tbe «dT»iite«e 
to* outfit audaly ttot It wu 

toppod with « topewrlter ribboD; oon- 
aoetitlsr, the ImpreMlon aeeured wm a 
hnltatlou of typtorrtter worlc. 

Xhia attemiit at dnpUcatloa waa tol- 


A. tot«bad tjrpe of tototoator aaiag fouitdr; type, electroe, ctc^ of standard 
•tse. Thaaa laarlihua sravld* UMaaa for dopUcatinc typewritten lettera or 
for printliir toruM to boatoesa eflfeea. 


lowed by type llura up In cylinders, 
metal drums, and these little types, w 
their different faces, were in groot 
channels opposite a rerulrluK typehold 
which permitted the tyite from the ai 
ply dram to be set up in letter foi 
When a letter form was completed a i 
bon was stretchod over the whole a 
tbe handle turned, with the result tl 
duplicate letters were turned out 
wholesale quantities. 

Then came a demand for a fewer nu 
her of copies — one eoi>y of a document 
luatrument — In some cases, two copi 
This was especially desirod by insurai 
companies where It was customary to co 
original insurance uppllcntloiiM by hai 
Insurance companies found It iiecessa 
to copy insurance apvMlcntkuis for use 
adjusting or contesting ouses, but the s, 
tern of copying by hand was cumborsoE 
full of delays aud expensive, while < 
errors In copying resulted ofttlmes 
considerable loos. 

Hakiiiff Duplicates by Photography. 

This demand brought about a phu 
graphic method, or a solf-<’outaliied pho 
graphing outflt, which reduced tbe cost 
copying by baud and produced lii a f 
minutes. Instead of a few hours, a tr 
copy of the original jNtpers. 

(OoncJuded on page tin.) 
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This ruBM-IwUe photographic torfec toUTcra witMa a tof ftototM • topU- 
cats of a toalgu or drawiag. U phatognpkkally raprih to to g a itoce of 
maditaory or a aaaipic cartooa or w^pliaa a photaipwph Of * apw toe* ear* 
taU. Libraries uaa it cxtaaaivcjy for eapytog Whale pagaa ojr totdfca to aavo 
rcadera the trouble of traaoertbiag. 


The aiultlgraph is an instrument which duplicates by means of type lined up 
In cyilndera or metal drums, which little typee, with their different facee. 
He to grooved chauMla opposite a rcToivtog type holder. A ribbon ia 
stretched across the eompleted letter form, a handle ie turned, and duplicate 
letters are turned out in large quantities. 





Fig. 1/— PrUllng tUrty^two holw aiauiltanMaBly. 


Labor-saving Devices Tliat Prcduoe 

Multiple Production and Its |n6itence on 

By Theodore M. K. ron Kd«f 


T he flnt step in sending the natomo- 
Mle-to-be on its winding path through 
fumaees, lathes, drills and stamping 
machines naturally is the purchase of 
materials. This work is handled hy the 
purchasing department, where a system 
of records is kept which allows instant 
determination of the exact time when the 
parts or materials ordered are due to ar- 
rive at the factory. If there ia any hitch 
in the aliipping from the manufacturera of 
raw materials, "ohaaera" are aent to them 
and things are ‘‘hustled” along. A "ohaaer” 
ia a man whoae sole duty it is to take hur- 
ried railroad tripe to the tarrying eatab- 
lisbmeuts and to impress upon their mana- 
gers in as forcible a manner aa poaaible the 
necessity of ‘‘getting a move on.” 

The steel ingoU, abeets, wood wheela, 
‘‘live” axles, ball and roller bearings and 
all the other thoueand-and-one large and 
small bits of metal and wood having been 
received, the future automobile begins to 
rise out of the chaos, not in a aingda unit, 
but in lots of a thousand or more. At one 
end of the huge factory an immenee drop 
forge gives a few ‘‘loving taps” to an un- 
wieldy steel liar, and lo] a side frame mem- 
ber of the ebassis is bom. Another forge 
(■lose by, at the same time, turns out end 
mombem, and before you realixe it, there 
are a dozen or more complete chassis 
frames standing alongside of you. 

A little farther down the line of huge 
machines there stands a big forge which 
by a single blow turns out a front axle 
(or the oar-to-lKi, the steel bar, of course, 
having lieen treated before it reached the 
machining shop. And so on and on. 
Everywhere stand whole batteries of 
maohinM which do nothing all day long 
but strike a terrific blow every minute or 
BO, or which lift a part to be machined 
against a multiple drill, the man in charge 
lieing so expert in his particular duties 
that be barely casta a glwco on his work 
now and then. The maebinos work auto- 
matioidly and with the least amount of 
energy to the attending operator. 

Take for inatanoe the multiple drilling 
machine shown in 1^. 1. In a aingte 
upward movement of the table on whioh 
the orankoase reaita, tidtty-two holes are 
drilled rimultaneoualy in lap Ume than 
it takes to drill a tbl0» Ifdte ifl aa bi- 
nary machine from a eeatp math iwk. 
The easting itself ia hqld aopicly in a 
speoial jig, ia auoh a jpattfoB M to fla^ 
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hoaUp PPM didy t/U'' ilw.MM' pd 
; ta mplitjp ohp 'ppe 

I dUp ''hejes 
ifdM'tPBac 
. . , in 'pipii pbdBt' Adn 1/h 
ef M inah to 4 teehp diapattr. , JU1 of 
' tAp am aatodtoife 6r iwihriiaMtmipitio and 
iMnnenirato tn.Pe t/UUllD iPief wlOeh. 
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iant opendton on ^iwugli oyfiadar «aaO> 


Another big Uaohinoi shown in Fig. 3, 
mpindaa how four apnkoaaea at* wa^ 
eblned in « Siai^ fflovanaat of the bed 
on wUch they rep, wldie Fig. $ ghowe 
Pw tin enmiraaap an bond (p oan- 


pent is ssoured by meaiis of a jig. 

One is invclHiitarily rendOdod of 0 san- 
pry la which fruit ia eatUtod, whp one 
.gm tit* hug* “pariair” na^iiap at pwh. 
Tlian ia one that tfiently. and yw fan- 
sMibiy, thaves steel from a toph ohm- 
shaft forging as easily aa one Would pare 
an hp^e, and neatly all of than work with 
wwadlsd ”gaag jhri.’’ that is to say. they 
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oiamfo taatan. Wlim ttwy ]iua om ia 
«ldok tSwgr wm •» «h« T»quiN«iwti M 
to tUfllowH wd miglit cHntMt k Mtab* 
ladMd, • «ntP door opoiu wd tbor drop 
idto « rOMptoolo ploMl Mov that par* 
tiodbr (ortor lio owa ahewa Mow 


Fl«. d^fhki lo abottt «M ddortar «f • day's ontpot la wImoIs for a Dotrait 
amaaflietaNlaK dyn. Ldw Mfcor parts of aa aatoaoMa, whsslo are aot only 
■ads Iv % ♦i i i aa w i hat an carsfaUy impeeted aiid tostM Wore they 
an MtSd to thO ariUsOl tllS nn iHddi they are InteiM to eopport. 


OSM foosN or oeruia sum and waicht, 
thors bailiff aiatseB of tiwm on eaob ten- 
laff tthohm 

la anutVbar aaaehins the bardiuM of the 
fisel land in wnat pins sad other in- 
portaot emaU parte of the oar i« teeted. 
Thb auMhine le a eoleRMKope It ooiulits 
of a ffnuluatad fflaar tifbe tfanuidi wUob 
a hard atael baO ii droimad tqwa the iteel 
toUtntad The ball bite the eUSI and 
boiUMm bank into the tube. As it ie 
siwayo droppsd from the eauo bdfffat, the 
davw of its bonaes ihdtoatw the hsid> 
df the etod. 

Omnliiihafia sn plaeod upon knifotUn 
sdffM and tutiMd at nwy poedblo amk 
Thagr anwt mmiafai statioiiary to aiqr pod^ 
tlon. K they eaoro the IdW Inuitioa of 


aadoutofbiOdttto lie ton isbo do Oie 


iMaitm sari oddsd to Ugbty dardopod 
IMim <d (dtto<nrat|M> 
oftow ItolWtoMiou to a toftto trtddt 
Isfftortotoidd w ttoitoa idito 



aseontef lit ilsefHnl toi 
'idtoddato aad th«M of aaaelly ' 
.^jd'an stotoen cadit far atotoaa i 
j<ffi#l/lMaf utofllL Thstorffial 


ffuite another thing to eo adjunt the re- 
toainder of the factory and the sales end 
of the enterprise, to take full advantage 
of the efBoiency of the machinery. The 
human factor in such an organisation is 
Btill too large to bo ignored, and the ad- 
ministration and soiling end of the same 
an full.v as interesting than the mere 
mechanical production. 

Chill'proof Beer 

N o subject has engaged the efforts of 
the breirers lu recent years mon 
than the problem of brewlnK a cbllbproof 
bottle beer that a-iU stay brilliant add 
retain its original flavor and taste when 
chilled to low temiieratures. Beer is very 
senidtive, even diffused daylight affecting 
lU taste and color unfavorably, I’asteuri- 
satlon, while preventing any further fer- 
mentation, exerts a detrimental Influence 
on the Isier and IncreaMea iu sensitive- 
ness. Not only light.' but also low tem- 
peratures affect the beer Injuriously. 
Bottled beer deteriorates iu time. If, 
after ton days to two months, the bonies 
are ehlllsd by placing them on ice, their 
contents become busy or cloudy. 

Beer contains from 2.5 to 8 per cent of 
alcohol, 3 to e per cent of carbonic add 
gas, and from 6 to 10 per cent extract, 
Including about 0.4 iier cent of albnmln- 
olda It was found that the turbidity of 
the beer was due to a part of these albu- 
minoids, wlilch, on chilling, liecame iti- 
aolnble. These albuminoids are of -t 
highly complex molecular constitution, 
and the sensttlvcneas of the lH>er is duo 
to their presence. Bottles made of brown 
glass protect the beer from the actinic 
rays of light, but do not prevent hazintsss 
on chilling. It may bo supposed that the 
problem was easy of solution by cbiUlng 
beer almost to the freezing point and 111- 
terlng. However, It seems that the albu- 
minoids of the beer constantly undergo 
slight changes, and beer, carefully fllteretl 
when cold, will again become cloudy when 
subjected to chilling a second time. 

The problem was attacked from many 
sides. Efforts were made to modify the 
albuminoids in the mash tub; by remov- 
tug us much os possible the albuminoids 
of the beer ; by restricting their introdue- 
Uon in the mash tub. However, since 
malt contains soluble albumluuids which 
enter the Iwr wort, the evil could not 
entirely be overcome. Furthermore, beer 
Oontainlug few albuminoids deviates from 
the composlllou of normal beer; the foam 
keeping qualities are impaired and it 
lacks what the brewer calls zest and pal- 
atetulDess. Neither were siwelal methods 
of fermentation of any avail 
At last the problem has been success- 
fully solved; bottled beer Is now put on 
the market which stays perfectly clear 
and brilliant even after staying on ice for 
days and weeks 

The solution consists In rendering the 
albupilnnlds permanently solable, in di- 
gesting them, as it were, by breaking 
down the highly molecular albuminoids 
into lower albuminous compounds, such 
as albumose, peptones, and amino acids 
This is done by adding to the beer a mi- 
nute quantity of a proteolytic enzym, as lit- 
tle as one gramme per barrel of Iwer being 
BQlIicieat Enzyms are organic ferments ; 
they are nitrogenous compounds of com- 
plex structure, which by their mere pres- 
ence are able to effect chemical changes 
In organic substances without uudergnlng 
any change themselves- In other words, 
they are catalyzers. The study of enzyms 
la eactremely difficult. Enzyms usually oc- 
cur lu mixtures with other enzyms, and it 
la practically Impossible to separate them 
Without decomposition. Bolling, or even 
lower temi)eratnreB, will coagulate them; 
the presence of traces of certain salts, 
etft, will Inhibit their action, while other 
ults will energize them. .Malt and yeast 
contain a large number of enzyms. one of 
which is peptose, a proteoljtlc enzym, 
Okpable of dissolvlug and modifying albu- 
mtooids. In employing enzyms derived 
(roB malt or yeast no substance la Intro- 
dnead into the beer except those derived 
from the usual brewing materials. 






The ImpoMlig Navfai 

The President. Reviews 

c mf wwmit 
tanMuwl ■ 


T IIK Brand moblllaatlon of the Atlantic Fleet at 
Now y<trk for Inapectlon by the Hecretary of the 
Nil v.v find review by the I*ro«ldent of the United State*, 
In the lanteni and moat Important gathering In one 
Ifliiee (if tM ahlpa of the United Statea Navy that haa 
e\er owurred. r,aat year ninety ahlpe were moblUaed 
III New york wlioae total tonnage reached 570,884. 
To-duy there are gatlvered In the Hudeoti River ISIS 
hhliw of all cliiaaes, whoae aggregate di«placeineot<,4| 
720, .iwi tons That the jieople of New lork and ^t- 
ora from the various Statea will thus have under their 
eyes, at one and the aame time, practically the whole 
llBhfluK force of the United Btatee Navy, la ahown by 
the fact that the latest official summary of the dle- 
lilacmuout of all the ahliw of the United 
Htalea Naiy Rtvea the total aa 7BS,«» 
tons. So that the fleet at New York la 
only about .ss,(»a) tons short of including 
the whol,e of the effective Navy. 

The llv«.mile lino of ablpa will extend 
from Thirtieth (Street to a point about 
a mile and a half above Hpuyten iKiyvll, 
at the mouth of the Harlem River. The 
fleet Includes: 

Tons 

DUplacomcnt 

31 Ihltlleshlps 478,508 

4 Armored Cruisers 68,000 

4 Cruisers 16,668 

21) Speciiil I’ypo 66,373 

11 Naval Mllltlu Vessela 4,681 

H Fuel Ships 88,386 

24 Destroyers 16,847 

1(1 Toritedo lloats 8,029 

10 SuUmarliiea 

The object of the moblllaatlon and re- 
view Is two-fold. First It Is the hope 
of the Navy Department that the gather- 
ing of so many ships of various types will 
Htlmulate the interest of the public In 
the Navy, and that It will give the many 
thonsauda of visitors who will go aboard 
the ships that mure Intimate and IntelU- 
Kent knowledge of the quaUty of our 
Navy, which can bo obtained only by a 
liersoual insttectlon of the vessels them- 
w*1ves. Printed descriptions and pub- 
lished photographs can do much In the 
way of Instruction; but far more can be 
effected by gathering the fleet In one 
great nssemhlage. and giving the public 
every facility to lusrteet the ships In per- 
son, ^'hat tbeao reviews fulfill this pur- 
pose was rtroved last year, when It was 
cNllmiiled that many millions of people, 
no! only from New York but from far 
(list lint sections of the country, flocked 
to the liiiuks of the Hudson River to wit- 
ness the Inijsislijg spectacle, and crowded 
■ the oscursloii boats, which took them to 
the shliis or steamed up and down the 
long lines of anchorage. The second ob- 
ject of tile mobilization la to train all 
The brniieheH of the Navy In co-ordlnatliig 
and [lerfectlng the many details of preji- 
Hi’ntlon, which are Involved In the moblll- 
jsiitlun of such an Impressive force. 

To those of us who have followed the 
growth of our new Navy with close atten- 
tion. It is evident, at a glance, that the long Hue of 
w’arshlps includea representatives of every year of 
growth of oiir new Navy from the date of Its birth In 
the early eighties. The array Is so distinctly historical, 
that thi‘re may las found In it representatives of every 
shlTiliulldltig programme from the time of the famous 
White Siiuadroii down to the present year. 

Thus, uiDiiiig the Ivattleshltm, we flud the “ludlana" 
and the •‘Massachusetts,” whlcli, with the “Oregon,” 
iiotv on the' Pacific (toast, formed the first group of 
linttleshliis to he built for our Navy. When they ap- 
IKSired, the world was stariled by the great weight 
of their armament, which Included four thirteen-inch, 
eight eight-inch, four six-inch and many smaller 
rapid-fire pieces. Following them came the “Iowa," 
which mounts four twelv/e-lnch and eight eight-inch 
guns. Present at the review, also, are the "Kentucky" 
and “KMrsarge.*' which were commissioned just after 
the Hpanlsh war. These ships carry four thlrteeu- 
liich guns, with four iMght-lncb superimposed above 
them — these vessels being tbe first of our ships to 
carry the double^deck turret. Next In order of age 
nre the “Alabama," “ininote” and “Wlaconaln," the 
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er affiffioRs of tbe '^0eiiB6eli(ffiil,n 
tbe speed and coat aupiiljr, Had eotttaiff 
oat fonr of the eevaft-ineh tans. 

With the “Boutb OaeoUna” and "Iftdd^ 
tan" completed In Hffit, onr Navy . entered' 
its dreadnought era. These veskei*. , of 
MtOOO tons, are argsed exeloslvi^ witb 
twPtve-lncb guua They carry eicbf^oC 
these In four turntte, two forward and 
two aft, on tbe longttndlnal oeptar Un* 
of the ship The Inboard guns fire above 
the roofs of the outboeid tiurets. and all 
guns are available on Mther broudsida. 
This principle of oMuntlng, first Intro- 
duced In these shlpe, has become pn«- 
tically universal tbroogbont tbe world. 
In their rooent speed trials at eea the 
"South Oarolina” made IBRS knot* and 
tbe “Michigan" 30.01 knota. 

la tbe next class are the "Detawaie" 
and "North Hakott" of 30,000 tana, oem- 
pleted in 16W, and the "Vtab" aUd “Flor- 
ida" of 21.838 tons, completed In 1011. 
These four ships mount ten twelve-lneh 
forty-five caliber guns In five turreta, all 
placed on the center line. The broadside 
fire oonalats of ten guns anfi tbe forward 
and aft fire of four gnns. The torpe4«>- 
dofenso battery consista of fourteen five- 
Inch guns in the "XMaware" and "North 
Dakota” and sixteen of the game calHwr 
in tbe "Utah" and "Florida.” The ftmnsr 
have recently made over 32 knots on their 
regular annual speed trlala Tbe "Flor- 
ida" nwde on her trials over twenty-one 
knots and the “Utah" over twenty-two 
knots. 

The most Interesting ships at the re- 
view are, naturally, the “AFkaums’' and 
“Wyoming." They are our lateat dread- 
noughts. recently completed; they have 
the large displacement of 36,000 tons, and 
they are the tint of our ships to mount 
twelve twelve-inch guns. Tbeae are 
mounted in symmetrteally-dlspaeed pairs 
of turrets, with one pair of guns firing 
abovo tbe roof of tbe adjoinlug turret 
Two turreta are forward on tbe fore- 
caetle deck, two Immediately abaft tbe nMlhiuaat and 
two on the after part of the quarter-dDCk. These 
tsrelve-lneh guns an fifty calibers In length, apd have 
higher velocity and more penetrative power than the 
fortj^l-flve oaUber guns of the "Uteh" and "Flocida." 
Tbe seeondary battery consists of twepty-one fivedn^ 
fifty-eaNhw^lguns. Tbe designed speed of the ship is 
fOA knhtft ooal capacity is 2,600 tons, and 400 tons 
ihatrtcd. A novel feature in thsse ships, 
thinking adds grsa^ to tblih' appeuN 
WkMi' 1 * «n» met that' there is no besak in the ahssr 
Rna of tiui ttppsr deck, wbidi astern has » ftnsbodtia 
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Target niwi In bnttls gnetiea. 

"New Jentey," "Georgia." Nebraska " and "Rhode Isl- 
and," These vessels nmrk s great advance in sUo and 
fighting power over tbs “Maine" class, and the eight- 
inch gha and tbe double-deCk turret reappeor. 

It «My be won, lost bare, to note tbe locrenso in 
slae from the "Oregomf ’ to tbe "Georgias.” The "Ore- 
gone" «r» of 1.0286 tons diaplaeeinent ; .the "losm," 

11,410 tonki the “KOarsarge” and "Kentucky," 11260; 
the "^^aiyamas." li^jB: the "Meinee," 12200; mI f 
"Oeoridnn” about 16)000 tons. The "IndlanaiT' 
compteted la 1886 god the "Georgias" la 1906, VbMe 
was thus an Incrsose 60 per cent In the djMinf- 
ment of our baUtottlps during tbe first dscade of AbMit |0 feet, and runs with a gtadnUi iine to tbs 

new navy. The ‘^Oioadiu” carry fonr twelve-liH|h Immi stM||, WlHW» th* frosboatd la hstiWMb t«e0tt4vn nod 
In two turrets forward and aft, with two stgfU^ttfdb fast- One aaraatage of tugf grl^CigmMag 

snperimpossd. W-gndi beam is f turret och^^M .Ig'.iM. >«>• Wdalde'batteiy .gwdBOh. 'J» Pp- 
two elgbt-incfa gnwA' and thwe is a aeoendasr MMb^ ' glbfi^'iMmiia) tSst Mptt jdwve 'gbniwgtar. lUte '.than in ■ 
of tweave alx-laeh wipld-flro .gans. These s^p Mg ’ 'tlMf pMOnSlSg vnMg, whleb " 

hrovily arWorCd, aM tainy aro good to-day for’h'iibgx)^ ''igladd iiWieiHiile deCfc ' ' ' ' 

mum speed at 10 knots. ' Neat p httnewt to tbe battMdgs w Itt* 

• The "Ooeneetlcsr tfioss, wtaioh followed •' thO 4n«h tnnnprssnDted 1nit 
"Oeorglts," ki the .tost 'Of 'the pro-dnsdii<mgt|to '"gra- bento nniildnONartosn 
The "Oonnaetotot."-|h» flagahip of Admiral Bngo^ftotos- :t|i^ . 0* TOO tong dtoMlMnWh^' 





botita ham a ralmd foracaatia deck with a freeboard 
alxtoen teet. They are able to go anywhere on 
the M((h Man and endure the eeverelt weather. The 
neweat three and fonr>fannel boata of Oie “I’atteraon" 
ajDd “Btemtt** type ore good for from thirty to thirty- 
three knota. 

The aubmarinea are of the freli-known “Holland" 
and perhapa no branch of the navy Juat now 
Mcltea greater Intereat among the naral ofDoem than 
the anbmarine aervlee. Looked at aakanoe a few 
yea.n ago, the anbmarine la now regarded aa a formid- 
able arm of the aervlee, the limit of whoae paealblUtlea 
In fntore warfare, when It aliall have grown In alze, 
opeed and aea-keeplng ability. It la dlfllcult to determine. 

Mention ahonld be made of the dlvlalon of fonr 
armored cmloem, which Inclndea the "Tenneae eo ,” 
"Montana," “^aahlngton" and “Korth Carolina.” Tbeae 
ate identical veoaela of 14, (AO tana dlaplacement and 
over 22 knota apeed. Completed 1907 and lOOS, they 
repreaent a type of which no tdodem repreaentatlvea 
hie being built Their place haa been taken by the 
modem battle<nilaer, a ablp exoeedlng the battleahip 
In aiae, and from live to aeren knota foater, p oaao a ai ng 
aomewhat leaa gnu power and leaa heavily armored, 
but atlll a veeael capable of lying in the Aral line of 
battle. We have none of tble type of ahlp In our Navy, 
ncme la belug built nor aa far aa we know, baa a 
battle-crulaer dealgn been drawn. The "North Caro- 
llnaa"’ betteo' ot four ten-inch and olxteen alx-luch 
guuB, And their light armor ot five inebea maxiniiun 
thlckneaa, rendtffa them totally unfit to cniw with the 
modem bettle-cmiaera which mount twelve and tblr- 


teeo-lnah gpua and carry from oeven to nine Inchea 

In OOBClnlUng thia deacrliUlon of the ahipa preeent 
In thte InPba^ review, we wlab- to expreaa our belief 
that oi^ l!br ehtp and date for ^te, our veaaela are 
fal|y tbe e^HOl ot and In battery power the autterlora ' 
of the avemge dghUng ahlita of the aame claaaeH In 
tbo navlea of to-day. Particubirly powerful la our 
battleahip fleet in gnn-power. We lietieve that the vea- 
aela of the "Oonnectlisut" and "CkiorgU’* claaaeti are 
more than a match for (lie pre-dreuduougbt ahlpa of 
other navlea; Indeed, becauae of their heavy armor, 
they would be able to lie In line againat any of the 
twelve-inch gun dreadnonghta of foreign latwera. 

The weak polnta of the fleet that Ilea In the lludaou 
Klver, H there he any, are Ita lack of battle-crnlaera 
and a aufllciency of torpedo boat deatroyera. Naval 
experta consider that there abould lie four deatroyera 
to each battleabiiK Taking the efiTectlve liuttloahlp 
fleet of the flrat line at, aay. twenty-flve ahlpa, we abould 
have one hundred of theae craft In the Hudaon Inatend 
of the twenty-four that are In commisalon. 

Hie Periiian Telephone Erchange 

I T la now four yeara aince tlio central or (•utenberg 
telephone exchange at Tarla waa entirely deatroyed 
by On, and after that a teuiiiorary exchange waa In- 
atalted while waiting for (he reconatruettou of the 
building. At present the new exchange la erected and 
the atq^mtua la commencing to be Inatalled. The new 
bulUttag la a handaome <me, and la built on the site of 


the old one, next the central imat ufllcu, but the aome- 
what narrow apace due to the [loaltlou of the gronnil 
la made larger by adding an nverbang lu reinforced 
concrete, so that tlie main halla on the different floora 
are no leaa than 21U by !16 feet. 

Nothing in Ita equipment baa l)een overlooked 
which will contrlliute to good hygiene and aafety, and 
the walla are now covered with white enamel, using 
diffused celling llgbta and duat aaplratora, Un the fifth 
floor are the apparatus for the multiple board, which 
occupy each aide of (be long ball and are designed for 
10,0(X) city anbacrU)erN, also the Intcrurban boards. 
A second exchange iHmrd of like capacity la to be In- 
atnlled on the fourth floor. The present exchange 
serves only the central district of the town, and there 
are a number of other exebangea In various parts of the 
city. It is expected (hat the new exchange will be 
In full operation during the early part of next year. 

Gale’s Comet 

A TKLlKlllAM received at Harvard from ITof. 

dharles N. Wunder, director of the Jjeander Mc‘- 
C'ormlck Observatory, gives the following ikwIHou of 
Gale’s Comet as observed at the IsHinder McCormick 
Observatory : 

September .10.52 O.M.T. 

R.A. 16 houra l.S minutes, 
llec. —0 degrees ,K1 minutes. 

The comet waa plainly vlalblc In a fl Inch finder, 
but waa Invlallile to the nuked e.ve. No nucleus nor 
tall could la* Been with the 20-lncb telescope. 
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; vflHP •“** tS™***”™ IMW® A»BOri*dII«.— JJ. a. Oaviaos, Msnhy'a brought into eoaUct with the “ provide* a atreet truck which mep 
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m jlMoB •nimiu ttoa owuiata more parttonlarlp te a Mval form jHlI bo"ttom "traek"7r tt.e'^dr'hrr' ‘“f" 

itodSwtMi, wrtm tidwk « M — ■ ■■ ™ T" -t runt«i treor 'z 



iSnhrtm. TlJjthe“r"^l,'^^S^ 

■apgQrtoy ^ a novel form of plane which ovolMomM the 
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vehicle ha* Improved mean* for dumping the 
material from the cart, which mean* la dla- 
poaed adjacent the driver's seat. 

SHOCK ABSOnBBR.--F. M Rcnnib, 344 
W. I8th Ht., New York, N. Y Thla Invention 
la intended more particularlp aa an Improve- 
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m • mw« Of IHOm uaynpiMM maaai for ferttUatag aeoda duilpg the aproct- work and started to operate. While the 
1l|lii|i .fl|t|{faM3r SlAgtamil Bad la thd pcodao- lag poHod, ao aa to obvuta tto hoceaaltp of aeroola are engaged on the bed. the craae la 
Hei if ttllMb the iImv* of it im- lertlUaer with tha OMd prior to preparing another bed on the other aide, and 

wHh a ddoootiw of baow riad ^ oZf'hS* * d «** 
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add l,0S7^)B8t to iwao i na thus na»mblad, after which the operative 

IW IdantMyhv niOtoP or other rahioloe in '»««!*>*'»»«» l* antomatlcaUy aet ta motion and , 
aa# at apeidant and by wUah ho pcoTidoe * “ ' 

top Iho ^ In Msa nP nned/hn,* «f n tomhled bundlei and aeti them on the ground j 

lormed ta a ahock. 

be^ of tdlemfioatKin oorda or obooke. In ! 

mta pAent tho oorde an held in a noep- # omammi imietuNM. i 

laala, tho oomer of which ie wittidniwn in UBlNKilia focntain.— T. B. Lunmas, $ 
owe af weidiBtwUIo in tho other tho idea- ‘"’I®** “< inventor i 

aiAmALio -!---« __ ’* *• provide a new and Improved drinking 

e#l|i#W FBOen on nKNUmoa on WMkota fenntnta formed with improved means for dla- 

aernttw to tho foont of the motor nhiclb. penalng the drtaktag diM. and aasoclatod with 
A NoWl Cow Otoia-— V.U- ^ Improvtd maana for providing a cooling elm 

. . nMar. ~John Hnadn of moot and a llnaUng device. 

"** * ***•“*• COAL DIBTftIBCTOB.— B. I* Viae and C 

No. l,03M5t. fw a oaw mllkor, wtoob Dcgnait, p, o. Boi as, We«t Tam Haute, 

dtondatoa fttf atamfy tha aOtioa of the l*t. m tua pateat the mveutioa rciatea to 


rrloie Hovers ong Their Areessorlee. 

INTBRMITTKNT GRIP DEVICE.— J CAL- 
KINS and F. tiles. 502 Buron Bt.. Port Huron. 
MIeh. The taventlon relate* to a device form 
tag part of a cranking or starting inochaalsin 
for Internal combustion cnglnns. such as used 
00 autooiohllea motor boats, aeroplanes and 
other maeblnea and devices. IJic U made of 
a mannallp controlled lever, carrying aprlng- 
preaetd pawla engaging concentric gear 


btad is milkl^. fht anadUna. howoTir, 
Ata analnat tha nadtMlda at tho animai'a 


an apparatua whereby coal to discbariad frem 
a priumry diatrlbutor upon another which to 
to tha nature of a eh{ite adaptad to deliver 


udd# and la motabda U|> and down Bod dlVoreat gradet of coal to dlffmcat rMcptacIca. 
bitanlMy and b# ftBg«a acrantad in mpacuiip can for trauaportatioa. 
awamto atotaa for aaah totoi nltii lha nsH net bbbl.— b. a. Uonbm. mt sth 
Awm ao that n 'MaclilH movo- Astoria, Ore. Thla tavsatlon provldea a 

A of *1^ M 1 real for gathering Hah neta, adaptad to be maa- 

” y ™*"»gera ^ W to raeeeaOaii „ power-driven ; pravuc a reel haviag 
mm V» IVpac one to tha lowv ona, so gilpptag dcvleea which are amaged to yield 
tlmt tita ndlk wiU ba f»diia«y 4Mtoi«to to a predetermined atrata, to arold broatage 
(him tha toat. toe wme; and provldto aa outrigger con- 



0 Dreaaage ^|,„|g ipmred together by an tatermcdlato _ 

**“■ KMr wheel, these gear wheels being lecured Crospe 

r •“'* * spring-preaaed clutch « 

* provided. mneh^Blsm conneettng one of the anld genr * 

wheels with ttie shaft, so that when the lover withdn 

to actuated the abaft to driven eonttnually ta " 
i», care of one dlrectton. The engraving sbowe a sec- toe 

Xa thla ta- tlonal elevation of the engine starttag-mechan- toe 

. new and um conneetsd with an engtae aluift. "®®* I 


I '““F or power-driven ; provUee a reel having INTnHITTgNT 

mm V» BFpac WW to tha lowv ona, so gilpptag dcvleea which ate arranged to yield 
that the milk will ba graduatty d is a hM yid to a predetermined atrata, to avoid breahage 
(him tha taat. t a.. lam.: and providoa a. outrigser con- 

. - * — - •®®toin for extenalon heyoad the gun- *7 , *7 

ant, No. b# b#n,ismBd to tha _ , - wheels with tte shaft, i 

National Ueatoto CHgoaii^. Oomihay aa . H*r*w«ra •■o »oula. actuated the shaft u 

aaaiinee of Baginaild A» nmandan irf pbdnino knife. — w. ■ctoiraaox, care of one dlrectton. The ei 
*»— -A |u_ . -.— 1— A,.. 1- J. 1^ June, DonaldsonvlUe. La. Xa thla ta- tlonal elevation of the i 

tttwnc JtODB, Jmaaa., tor a ntiouas taw- stance the invention relataa to a new and um conneetsd with an 

< # #> a p pai mt# witbui an iaetqau# of improved form of praning knife, aad to par- 
alaol«3hdibaivbint aataital wtth a protsat- tleolarly adapted to be need aa * bHar hook Wortalmim. i 

iiw timth oompmoil of a non abaorhlwg '“** **”’ * ***“'' ®* * ditch, to cut and i 

at the tamo time raise tho gnut from tb# hot- 

aaKaaqt# xiaawaaK w anaqRP'WNMMnuiK tom of the ditch **. Fresao, cai. tus 

maM^tba^iidtanorthoapp^ atoachmbnt fob 8Qoabb8.-l. m. 
taa. In its aixpliaaitlioa to an iron aUp, Uouaa Wilmington. Cal. la thto ease uae is , 

trikiah Voma ttia fatoloBUiW, toa kad from made of a stock having ciuoptag devtcea for ^bsj,n« tha latoral 
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the vehicle liody. The movement between the 
relatively movable parts Is restrained during 
the last part of eaeh of the long strokes yet 
Is substantially unrestrained during the first 
part of said strokes as well as during the 
shorter strokes The Invention also provides 
means for taking up the heavy Jars Independ- 
ently of the mrsns alHinrhlng the relative 
slight pulsations. The engraving shows a 
vertical transverae sectional view of the inven- 


CARRIAGE WINDOW— A M HOOBT, 48T 
Prospect Place, Brooklyn, N V Thto Inven- 
tion comprises a pocket Into which the win- 
dow saah can be inserted, and from which 
withdrawn , and means for guiding the laah 
In the course of It* movements into and out 
of the pocket. These means engage the edges 
of the saeh at all times with snlBeieat tlght- 
neas to eliminate objectionable Jarring and 
rattling met with In many carriage wtadowe 


AIB DHFLBCTOE.— H. C. DonLAVT, T06 O 
at. Freano, Cal. This Inventor provldea an 
nir defleetor, more eepeclally drolgned tor uae ' 
on high opeod or rad^ automoMlea and other * 
power-driven vehlclen, nnd arranged to coun- | 


Iran or MmI an tmuikp to bi«aia«««><»>» wontonw 

a ottabk* ^ ilMAla bQXia«^HtoK)(^ »■ Ho.*viuia vmrnm, 

oanlKyvbaaB wi( lain toa oik.a •tafimiihuiii appabatdb fumuuiih watbx 

CLOBBTS AND TltE Oommu, 

Aa!?! WUBcbau. Praeota, Gernwap. in the pm- 

W jl; hw# 4 4 elst lareutCoii tJi* Imp r o tm mil bui inference i 

'<«)<«• to toijia «'|#dr rfrto* of <» an appamua for «# 'la flaaktag water 
s,J#lpMl||#i||L Jmnhen ' *—*l*H K 4hA ®lto*ta, aad the like, and Xa Auataad to eaahle 


APPABATHB FOB FUSHai# WATBB lIMSPlr^rS 

CLOBBTS AND TltE UKb,— H. Oommu, V&9Sy ^ 

nuilebaa, Praaoi*. Qermaap. la ttm prm- 

ent taveutlOD the improvuataM hag reference 

to aa appamtuf for aka la flaokiag water tneruoToa afpluco to an Aoroitoaiigi. 




two dtFtreat kaantltlaa at to ba oattoad a curved eoarae, the air dafiaetor aervtag 1 


claused, teehnlriil, or sdentlflc knowledge re- 
quired therefor. 

We are prepared to render opinions as to 
validity or Infringement of patents, or with 
regard to conflicts arising In trade mark and 
unfair competition matters 

We also have associate* throughout the 
world, who assist in the prosecution of patent 


|i!<j|toapa'af'b|tf-iaMitaM. 


.'Itoto' 'caWtoBT ATTACHlIIWftlU^dtai B. Kiaa. »0“t®A 


I way. Far this purpose, nae la a 
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** Branch Oflice- 

aas 7 street, N. W., 

>M Washington, D. ( 
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Hie Taflw is Proud dl 


O swego serge 4 jp 

iiMpintion to the 
Ka lovee to whrk am It 
becauM Otwego bai the hAs^i 
the drapa and hang to aoeeOlii* 
ate the effect of naait ehl end 
skillfu) tailoriip. Afldhelttiowa 
the intrinsic quality of cleA is 
there to make dte suit stand up 
and look well throufth long 
wear. 

oSirt¥ 5 o 

M a tnte atyle^tahric, a thoraui^ihNNl 
urae for the man who cares. A dia> 
tinctive rich blue; Fall and Wratsr 
welaht — 16 ounces to the yard Msd 
every ounce pure wool. 

Another style-fabric for Fall and 
Winter is WASHINGTON 1719 
Unfinished Worsted. A cloth that 
shows its quality and tailors ^len. 
didiy. 



Promotes Pros^ress and Efficiency 
Perfects Service and System 

The Machine You Will Eventually Buy 

UNOBRWOOD TYPEWRITER CO. 

Underweed , New Verkfil^ 

Ireachee la dff Frimttptt Ctti»» 


{OtmMm fren iws SSKl 

Breats lMKatt''‘W 

with the malt 'fW 

eaten appeared 

epUnder dtudloetoni ePdh'' 

two etalmlnt tt '«« 'ItiMfll# 
maht .and devaiaMMit',!e«ef fW ^tdepMs; 
■BOdsia. 

DupUeattod napdam Me new eis Uip: 
market with adOsest whkh cui hh: 

, iiunrted In the miehiaedp tiiat aaeh letter 
dnpUeated is addresaed tt the aane opar- 
adon. The advaatace tit a aaetdM ot 
this chancter Uas In the IDadt that tba 
Inked tsuiresalon of the addnee sad the 
reproduced letter are identical, a« both 
are printed ftom the same ribbon. 

Then followed the direct InUaf'dertee, 
attached to a dnpUoatl&g machlna and the 
antomatle feed, ao that to-day a dOPUeat- 
Inc aaehine beeomw an office printer, aa 
Um operator etanply pleoae In the machine 
aa electrotype pla^ topetber with a qnaa- 
tlty of paper, tarns on the enmat end 
the machine doee tte own feedlnc, ptSnt- 
Inp and electing. 

To go a step further, another Arm 
brlnge out a nuuffitnC that U a duplicating 
machine and addressing machine In one. 
It, too, la automatic, and after the form 
la eet'iip the operator takee the addreas- 
Ing mecblne list, ptaoee the address- 
ing plates In the mugaslne, equips 
the outfit with a supply of paper, tome 
on the current, with the result that the 
name, address, and salutation are 
matlcelly changed upon eadi letter. In 
other words, the letter Is ready for dnal 
mailing. 

More recently, one of the duplicating 
devlcae has Iteen equipped with a algna- 
ture device so that when the letter lai 
duplicated the signature la automatically 
placed upon the bottom of the letter, nndj 
the Imitation is so excellent that It Is 
accepted by many ns a true signature. |l 
I While the office dupUcatlng machine r 
for duplicating letters in quantltlea was 
I being developed to a high point of per- 
' feotton the machine for producing shop] 
orders and for spUttlng orders tor de- 
partments was not being neglected. To 
Bccompllsb thin work rapidly a mechani- 
cal means was develoiied by taking the 
gelatine rolls, whlcb bad been used in 
the old-fashioned way for so many years, 
and mounting the rolls on a metal frame 
equlpiied with a carriage, thus making It 
possible to deliver and remove the copies 
from the gelatine rolls through mecbani- , 
cal means. The result of this Improved 
device has been that tbonaands of doUam 
have Iweu saved by a number of large 
electrical firms, packing companies, and 
ateel compaules, who have beeu enabled 
to effect a saving In one month which paid 
for the entire e(]ulproent 

Very recently lliere has been produced 
a remarkable photographic device which 
delivers within a few mjinutes a duplicate 
of a design or drawing— photographically 
reproduces a piece of machinery or a aam- 
ple cartoon, or supplies a photograph of 
a uew lace curtain design- In fact, this ! 
new photographic device can be uoed In ' 
a thousand different ways In the conduct 
of buslnm, and for this device there la 
already a very large field prepatei to i 
adopt the outfit as rapidly ns It la known 
that such a luacblue Is available. 

Signing Ten Tlinea at Oaee. ' 

Another wonderful duplicating device Ig 
the signature machine, which enaUeS the 
nser to sign his name ten or twenty times 
In one operation. 

Through the use of a matter pen all 
pens attached to the device are controlled 
and bonds, checks, and certlflcatea are 
signed with great rapidity. 

With all the wonderful duplicating de- 
vices and systems of alt kinds and chnr^ 
actors, the largest dupHcatliig deUI of ad 
remains untouched. A fortune awaita the 
laventor who will give bbt tbobgbt apd' 
Bttenttou to the simplqgt Held whldh la / 
the btffirest field of all Vkere |s fO’day 
a world-wide demand -for a UlniAe ^ 

not too Uumberaome or . wcp«nri|TU to ig- 
■tad and not too expas^lm to kielBtakh 
wbldi wiu enable eack btodaege ksMU to* 



it teas tost os e s q ets a Tlto‘'ea|£iias^^w 
■dd petssii ■•to'to IhsosiA Jk'ifiSjiSSjSSi 

MUNN V COMdANY 

ycr BAdAOWAY. NIW 

BrsaA OCKes. «»5 F Stssst Wsiktogissu 



DCTMW BiaM WORD, m Mis. W, fiSNAMA 

tfrrt'g a tofiM fAflf »i(f Atop FMT ImIi 

mMpiiOmetim 


CARBORUNDUM 

Roond CombbatioD Sto&e 

For carpenters and wcxxl- 
workers. 

Three big reasons why Partlo- 
ular Workmen insist on having 
this sharpening stone: 

1— 'It is made of carbomndunr*** 
die most remarkable durpentne mi. 
terial ever produced. 

2 — It is a combination MotiUt 
moderately coam on one sid^ 
amoodi on the i^r. 

3 — It ia round — 4 inches in 41 - 
ameter—.PeimkB toe rotaiy nsotion 
to necessary to proper sharpenine 
More square indte* of toatjenii^ 
surface thin any otodr stone. 

There is a cadmnindsm Ihsfptodnt 
atom for wery sharpmiM toqiunitoplwi 
you 11 find toem to bardii^ stoM 
ttVerJ^hme. ' ' 




IS 

FJl^BiFire 

^Protection 

To ranove the 
dread of fire is 
just as important 
a^ to install the 
yeiy latest labor- 
saving devices in 
your {Jant. 

Ths improTemeat 
of workmg conditiiHis 
mea&t the 


of work. 

At cve^ 

danger point 
in your plant, 

P lace Pyrcme 
ire Extin- 
guishers— the 
most efficient 
known. Then 
harinff re- 
moTed the 
dreadaffiw, 
watd^forOe 
iaqiroTenieiit of work 
and the increased 
production. 

Pyrene employs a new 
princiiide in fire fighting. It 
smotheis with a heavy nonr 
Ujimiotis c^-blu^kct and 
d<^ not wct ddWii or 
stamp out fay 


SS?*** * ’ " ’ 





I turn one to six ccvtoe oT Ita eta- 
), Mies records, deportments 
is ibeets, etc. 

^Cbnen la * deouuid tor a devlm or aye- 
tan wlileh wlU secure a true reproduc- 
ttdn of certain correspond^e, aome of 
Wbleli la accompauled by Intrioate orders 
or aketobes, tbe orldnal of wMob must 
In the offloe. At the preeeut time 
tit tm neeeaaary to make a duplicate by 
I Jnnd so that Quotattons upon oertain work 
can bo aecured through other depart' i 
meUta. If a almplo and inexpensive de- 
vkw can be aecured thousands of dollars 
can be aaved, as with one or two copies 
of a letter made at a moment's notice, in- 
valuable time could be saved. 

Ii; at the present time, an important 
latter la roeelvad which two olBdala must 
see Immediately, one mnst now wait upon 
the other, while in aome cases there Isj 
nothing to do but make copies of the let- 
ter or papers ao that two or three offlelala 
can aaeh have their working copy. 

Street railways make up large reports 
weekly. These reports have been added 
to day by day with a pen, and when oom- 
Idetod from four to six copies are needed, 
but at the preeeut time there is 
od except to take carbon copies of these 
■taeete, which are nothing but a maie of 
figures in oolunina and ruled boxes. 

Inventon have apparently been look- 
ing at the duplicating proposition from 
the outside of the office, and have given 
ftttle attention to the largest field of all, 
nor have they appreciated the opportunity 
which ia waiting for the man who will 
give the business world the dupllcatiag 
device which they need most of all. 

How One County Built aGood Road 

( 0«nrlvd«rf /• um pan* tOS l 
hint that an ontlrel.v now and shorter I 
road between Important twtuts might l>e] 
and that It would very likely run 
thrcnigh hla proi>ert.v. Well. II was the I 
disagreeable task of the oomnitssluu to| 
undeceive nine teuttas of the furtuers In 
the district. It was to be ex|)ected that I 
some of the boa rings before (he commis- 
sion would be a trifle strenuous, and the 
members were not disappointed. 

However, at length 11 was decided 
pave with brick the road leading from 
Chester, the largt«at town in the district, 
toward H(x»kHtown, ns fur ns the Penn- 
sylvania 8tate line, a distance of three 
and one half miles. The road leading 
from Chester (o Fulrvlew, a town In 
other district In the same county. Is tol 
be paved fur two and one half miles. The 
remaining money Is to Im extended niton 
paving one road leading from Newell and 
one from Arroyo, tbe only other towns ln| 
the district. 

Surveyors and engineers were then 
ployed and grades established, for tbe 
most part along (be lines of tbe old roads, 
though occaslouall.r to secure a road not 
quite so preclpllous slight devlatiuns 
were made from tbe old hlgliway. 
place where a road followed Ute bed ofj 
a small creek for a short distance In a 
narrow valley. It was necessary to cuti 
an entirely new road In the hillside. ! 

decided that the foundation 
should he of broken stone seven Inches 
thick, covered with three Inches of gravel 
and two inches of sand. On this foun- 
dation bricks four inches thick are to be{ 
laid. Tbe pav'^ement itself will be nlpe 
feet wide with concrete curbs on each 
side. A dirt driveway will {wcallel tbej 
pavement. Wherever practicable it will 
be of the same width us the pavement 

While the cost of grading la heavy, 
stone for tbe foundation costs practically 
nothing, tor In most places it can be dug| 
from ledges along the road. Gravel and 
Band can bo procured at email coat from i 
the Ohio Ulver. The . paving briCk are 
manufactured In the country acaroely ten 
mllea from where the foada akS belug 
built and can be shipped district 

at amall cost fof trel«ht, tifto ^tract 
tot graffiag, paving was let 

by icomiatlUve bfddla« spKlfi- 

^UOCMU hafi bCMi well la th»j 

.'toM!l.hapenk , JC;aMa, fkMI-'MiuP'Btata. 





Franklin Little Six” Thirty 

A full powered, efficient car of light weight, 
operated at low cost. 

Silent, smooth running and flexible — the only 
six-cylinder ‘ ‘ Thirty ’ ’ . 

Built in two types — a five-passenger touring and a two- 
passenger Victoria-Phaeton. Price $2,800. 

Men accustomed to studying and analyzing the technical reasons for 
unusual mechanical results will be interested in knowing why Franklin 
motor cars (1) use less gasoline, averaging 20% to 35% more mileage 
per gallon; (2) use less oil, averaging 400 miles per gallon, without 
smoke; (3) use fewer tires, averaging 8,000 to 10,000 miles per set, 
the 1911 record; (4) travel faster in the long run, owners thinking 
little of making 250, 300 or even 350 miles and more per day, without 
fatigue; (5) ride easier, bowling along so smoothly and comfortably, 
without jolt or jar, that driver and occupants are unconscious that they 
are steadily traveling 30, 35, and 40 miles per hour; (.6) and vvear longer 
than other cars, depreciation' being much less, due to the intelligent, 
scientific use of carefully selected materials. 

d technical rCMon* for each of these facts. They are clearly do- 
ing, concise style, in a booklet, entitled "An Analysis of 
Ftankitn Motor Car Construction", recently issued by our 


nnca in an inieresui 


A copy will gladly be mailed on request to any one serious'y 
thinking of bu;ong a car. Of course, requesting this booklet 
does not obligate you in any way, nor entail listening to the 
jj\ all-too'Cominon, follow-up solicitation, but we woulo appre- 
elate your writing on your business stationery and signing 
your official title. Kindly address Department S. 

FRANKLIN AUTOMOBILE COMPANY Syracuse N Y 



Saves 50% to 90% 
your pintor's 


The one real office necessity 

is one that is not an expense but a business-buildbr 
and an expense-cutter. 

TheNew^^rn^m IZmd 
No. 76 >»»« 

Edison 
Rotary 
Mimeo- 
graph 
always 

Any office help can operate the machine easily and 
quicldy at a very small expense, when you want duplicate 
copies of any handwriting or typewriting, and print just as 
many copies as 3 rou need. No delays or inconveniences. It is 
qjecially adapted far farinting notices, price lists, instructions, 
reports, statements, fixms, bulletins, drawings, etc. Standard 
colors ofinks are used. The work is as perfect as original writ- 
ing. You can print 100 copies in 2 minutes for about 4 cents. 

It is unequaled as an advertising medium or business 
getter. You can bombard your entire mailing list with 
letters, propositions and quotations, in as quick time as you 
could get the job from the printer. You can have your 
business bringir^ message in the mails before the words 
get cold. It brings results as no other office device can— 
the one real office Jtiecessrtr* 

Let us have it demonstr a ted to you— no obligation to 
buy. If it proves to be a neat necessity, you will want to 
buy. If you prolbr, ask us nut for complete information free. 

AalLDidkCii^^ 


now. A 

IS Hamr SlvMl, NEW YORK 





No more idle waiting dbal^ 

H OW many half-time de&ks in your office — desks and machines idle 

while the stenographers aresomewl^re else simply taking notes 
write your letters ? 

Did you ever figure up the “half-omc*’ girls you pay full wages — the half^tune typewriters you pky 
full pnee for — the half-time desk room you pay full rent on? Can your butmess j&ww/ this ludf^tiiae 
production at full expense, when there is a way to make stenographer, desk and machine pntduct 
minute of the day ? 

But even more important than your typist’s time — large as the saving totals day by day — layourptm^ the 
time of the high-priced man 

When you dictate now, you must wait for your stenographer to come with book and pencil You must 
adjust the speed of your speech to her ability to take it down Often you must wait for her to capdi up. Your 
whole day’s work is measured, not by yo«r capacity, but by the capacity of your stenographer. 

Dictate to the Dictaphone 


and put an end to waiting to the long hours of getting ready 
Your typist begins work at her desk practically as soon as you 
do at yours Your first letter dictated she starts transcribing it 
and from then on all day no matter what you are doing she is 
busy She turns out twice as many letters because she is at her 
machine twice as long She does them faster dnd better because 
she docs not need to strain her eyes looking back and forth 
from her book She does not stop to decipher illegible notes 
She simply copies fast and eanly what you have talked into the 
Dictaphone — what the Dictaphone talks to her 


You can dictate any time— get the idea out of your system 
while It 18 hot with enthusiasm— and you don’t have to atumhle 
along at eighty words a mmute Hiere is no speed limit to the 
Dictaphone You can utlk fast, naturally, eQergstica 0 y, two 
hundred words a imnute if you wish— just as you would if the 
man you wrote to sat beside your d^sk. Result not lifeless 
formahties but red-blooded letters that get results 
Don t worry about the cost of the Dictapholne. You can figure 
yourself that when it cuts your correspondence expenses in half 
It 18 going to pay for itself in a very few months. 


Dmmonstration in yoar own offiemand on yoar awn wof/k JKmcA for ymar toUphonm und ooU oy **THE DiCTAPffONE,** 
iff you don’t find that name in tko imtphom hook, write our noaroot dwtrihu^tg hrutwh 

THE dictaphone (CglMh.riH««n,keii«iii,,bMnlMDiMM^ 138 TrOiiine Buadb« NewYwfc 
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afflwaKSsss**-* 

(aMd fiudiM 
forlhdyDes 
ttd 

MetailProdiicti 

There i« much of 
adence in the making 
of |;ood metal and ma- 
duneiT finishes to se- 
cure me proper pro- 
tection of the sumce 
and to producethe most 
fdesnng appearance. 

In the *^High Stand- 
ard'* line you wiU find 
metal finishes particu- 
larly edited to your, 
ne^ &u;h is' adsn- 
tifically pr^red and 
you get results" 
when ydu use 

Lowe Brddiert 
Mmiaaacy 
Finuliet 

No matter whatyour 
product, from struc- 
tural steel to the finest 
machines, we can 
supply you with the 
proper toidh. Write 
us your troubles and 
let us help ymi scdre 
your finishing prob- 
lems, Ask tor our 
booklet on Machinery 
Mkhes. 

In the *Lowe 
era finetbateis a Paint, 
Varnish, iSoamel. 
Stain or Finish for 

.actipihte :bpol^ fiW 
reei^, w^.us 
an pntM. ‘ 'f ,1 



. to tev JtKml Iwrae far pKirlaa tboe aeesu 
oommMMteUfflB |ttf the i»o- 
Sldtsitt St die li^scofi^oatlt notleirifif 
tlw Widal ilicUoo of n^midwr, IBll, 
wboD tli« Mid bonds won sotborlMd, a 
Nstliniiit of rrldi In tbs improremmt 
tapldlr s#wt om dlsttlet. it in 
nlnKMt Impossfbie sov‘ ti and n ninn wIm 
wlU acknowledse tiist lie voted uatnst 
the good ronds proleot' .Onrttig tlM «&!&• 
pnign preoedtux tbo tiit resuinr eleo. 
tl<m to aU eoontr fod dtstrtet offloes, 
nearly every esndtddW etelmed loudly 
tbe liODor of bnvlng been tbe ortslnator 
of the plnn to psve itie sonde. 

Tbe beery tains of (be last month have 
retarded greatly the WQ(k. on the Improve, 
j ment of the rosds by .vmeblng oat tbe 
' sand and gravel spread In place ready 
tor tbe laying of bricks. Tbe loss, which 
I smounta to several thousands of dollars, 
I vidU have to be borne by tbe contractor. 

I Had the weather been dry during the 
I Inst month several miles of invement 
would hsvi been In place by this time. 

The latanuitkiiial Ce ug rew on 
Hygiene 

A Bovliw of n BMnatIceMs Coevsntlon 

T ub Ftftssnth intentattonsl Ckmgreea 
on HyglMie and Dsmography, which 
closed Its sassions at Washington, t>. C., 
on the SSth of last month, was tbe dret 
to assemble on United States soil, and Is 
generally admitted to have been, lu some 
respects at least, the most Importsut held 
BO tor In the history of the Instltatloii. 
In no other meeting of tlii congress have 
thefe been commnnloatisas so promising 
for the future of hygiene, while several 
of the discoveries brought to the attention 
of the delegates are tn themselvee notable 
advances lu btologieal and medical 
sdenoe. Among these is the discovery 
by I?r. h'Mderlck Novy, of the Unlver-, 
slty of mehlgan. of a micro-orgohliiim 
wtdeh may prove of value In cheeking 
tbe babonk plague. Next, If not equal. 
In importance are the discoveries that 
tndras germs are earried upon the bodies 
of certain parasitk insects, sad that tbe 
germs of measles may be disseminated 
not only by desquamation, as 
beUevedt but also by sneeslng. 

The gathering, presided ove 
Henry P. Walcott, of Massachusetts, in 
eluded r^neeeotatlres from every dvll 
ised nation, numbering about 3,000, prot, 
ably tbe most ootsiworthy sdentlflc 
sembly ever seen In the national capital, 

Inowta and Booka oa Oineoae Carriero. 

It was on this lint day of tbe cougress 
that Dr. Frederick 6. Now aimouiiced| 
his dlaeovery of a ulcto-erganlam which 
I he regards oa pasattdy of high value lu 
dealing with tbe bubonic plague. It is 
peculiarly total to rata^ Uw geoerotly 
I knowledged carrleta of the bubonic 
I plague, and plainly auggeste a 
i extormlnatlng tbeoe rodmita. Dre. John 
I r. Andorson and Joatgib Ooldberger, of 
the irnlted States Public H^lth Service, 

I I snhouuoed, among other dlacovsrtes made 
In tbe worse of expOrlments on 
that they bad traced typhus Sever to 
Uiseet— the louae-^ 'k carrier, and that 
their InvMtlgatMna ipohg this Utie had 
dkekMed nearly 10t cOass of the disease 
In New York city, ae well is many others 
In Chicago. PhlMfel^bUi, SaM 
‘ Wsahtngton, altboaiilfli’ It wgi ttM 
typhus had not yfittist Am0IM t6t 
years. 

In the section sf^tefigiiBalc mkroMology, 
WlUlnm B. BihuMk.' Of PblladeiiAla 
spenkUg of boeha As' dUmme enrriera, 
said that onalyAht Of dust taken from 
books lying untoMhed for forty years in 
norl^, shovtod mit It emitnlned dlph^ 
tbarlB, tylhual biMiiafc and tnbMOdlOsls 
bscl^ ' H 

W«iwW^P«g^'fapplr, 

An IntireetlMl »t|<tiM|^i wan tbe 
qnel of a. papii(.'iMS,i«.t|!il.«^^ day by 
I>rof., Hdtrin (h fjpgk^’Ahs UnlvemUy 

i.tw w i^f, 


Decay' Is Eating 

ih' Hviirt Out of }our tirvs 







The demand for speed and power, for sustained vblta^ depend- 
ability and eeneral hi([h e£Sciency, has led to the selection of the 
U-S-L Storaee Battery for every important i n s ta llatio n of efectrically- 
driven fire equipment in the United States. 

In Sprinefiel^ Mass., four pieces of apparatus— wei(d>i>iir from 
to 10 tons — are propelled from 23 to 36 miles an hour by UrS-L 
Batteries. Endormg their service, Chief Engineer W. H. Daggett 
says: “The apparatus has not been an hour out of service on account 
of battery trouble since installation, and after two years of service the 
plates show scarcely any sign of deterioration. I can say that our 
experience with U-S-L Batteries has thus far been very pleaaiog 
and altogether Mtisfactory.” 

If you UM or contampkte purehasing an electric tnck at 

— — ■« pleaiure car, and want Fin Dtfmnmmt dtptMUMStf, Insist «■ 

the installation of the U-S-L Battery. 

^ On every point of economy, genenl merit and peitettnance, 

challenges comparison whh any other stoiage battery in the 
world, regaidleas of name or type. 

U-S-L Service 
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Save Time and Money 

Mot a cheap machine, but made incx- 
peiuive by quantity production, ecicntific 
dtop management and ipecial machinery. 
The Niagam producei absolutely perfect 
typewritten letterafrom 7 to 1400 copies pet 
hour. Other tormi may be printed such as 


moving tbe body from Ui« live metel, and eipe 
elnlly U the workman's clothes are damp. 
IndU rubber gloves are the (test protective. 
When the body has been removed from con- 
tact It should be placed upon Its back, medical 
asalstauce sent for, and artiaeial respiration 
should St once bo started and continued for 
a lung time.” 

Pr. J p. McGowan, surgeon of the 
Oommouveenltb EdlHon C'ompanj- of riil 
engo, wus liicIlmH) to n more optlinlsllc 
view of the iiccideiitul dnngerH of the 
electric current tlnin Imd bwMi token by 
Sir TliunitiH at the oiieiiiiig of hln iiuiter 
Pr. McGowan declared that, among hun- 
dreda of ciiHea of ahock within hla obaer- 
ration, where Immediate death had not 
token place, the luiiienl never Miffered 
except from the local effect of the liurii!,. 
The ImpreNtdoii tluit xiich ohockn cause 
paralysis and brnlu leslonu, wliere the,^ 
do not Instantly kill. Is, he asserted, 
erroneous. 

Human Vehiclea of Disease. 


Can you find your 
Blue rrinU instantly ? 

The “Yand E” Flat File 
is an air tij^ht, dust proof 
cabinet which holds large 
size prints, Hat, hied vertical- 
ly in manila folders, and in- 
dexed. Each print is as 
accessible as a letter in your 
correspondence file. 

A booklet is free to those 
who ask for it on their busi- 
ness stationery. 

VA>VMAf^si»o fkBEM FO^ 

44a St. Paul St. Roebaatar, New Yerk 


Smoke Five 
With Me 


Here is the sweet- 
est smoke that I ever 
knew, and I’ve smoked 
for 40 years. 

It waa handed me onoe by 
a oonooiaMur, who told me 
where to get it. Later I had 
it made eapeoially for me — 
made aa a Panatela, the aize . 
of this picture, for a abort, 
tweet amoke. It la made | 
from Havana leaf. So are 
inanyothen. But I call this j 
the nneat-flavored leaf that j 
ever oame from Cuba. 

All my friende think 1 
wiee. Now I order tL._. , 
oigan in 50,000 lots to keep I 
my frienda aupplied. 1 

It oeoura to me now that | 
ooutttleas men would be glad i 
to ahare this diaoovery. I 
amgoing to let#ome of them 
doit. NotforproAtaomuoh 
aa a bobby. 

I will aupply a few men 
who love good oigara, a 
S4.S0 per CtiadiwLmi^o 
expTMe prepaid. That’s no 
fa^r^from n^tmt. ^ 

J" I 


Five Cigmrf Free 

IfHM terns Stos stgaiw 

AeoQBiiawspeBR 


Wednesday, the third day of the coii- 
gretw, brought with It dlBCUssloiis of un- 
tiHtiallj wide Interest Among them were 
theme which followed the papers on In- 
fectious diseases, read by Prs. J. r l.ed- 
liigham, of the Lister lustltiite. London, 
and William Lorenze Moss, of the .lolins 
Hopkins I’ulverslty. The case of "T.t- 
phold Mary," It appeared, hud attracted 
much professional attention on tbe other 
side of the Atlantic; but It was not 
unlipte. Pr Gharles rtoldman, of the New 
York city Pepartment of Health, siild- 

"T.iphold bacillus carrUmi have a vorv large 
slisfi' In producing typhoid Infectlona In New 
York cit.v. In particular, great linportauoe 
attaches to tbe chronic typhoid baclllu* car 
Tier einplo.ted In dairying <»np auch carrier 
studied by me i-Mnsed over BOO ease* of typhoid 
fever In New York. It Is now agreed that no 
known typhoid carriers aliould lie allowed to 
engage In dairying Tbe great dlfflcultv at 
tbe present time Is tbe recognition of these 
earriers. and this, like many other public 
health problems. Is largely a question of ex 
pensc" " ' 

Pr. t'ornet, of Uerlln. argued lhal the 
caroiwigti against typhoid begtm In Ger- 
many elghi years ago has shown that 
the disease sticks to the place where It 
has onoe occurred. He added; 

“The fact that I could trace tblrt»-one 
(amlllea where two or even more memimrs 
were typbold-bosts makes It Ukelv that a see 
ond Infection with tcpliold bacilli often makes 
ixwple liecMKK- Imclttl c-arrlera. a theory t cviulcl 
cerify It} csperlments on beasts c.'leanllness 
alone con do much In preventing tbla unde 
■Irable atate of the Imd} " 

Pr A r. Abliott. of Philadelphia, wild 
that In his city the outborltles, having 
examined every child In a certain school 
situated in a district of 15,000 luhohltants, 
found thirl} bacillus carriers among the 
pupils, sent them home, aud In this wa} 
put an end to an epidemic of diphtheria 
which hud already made some headway. 

The Brass Founder's Perils. 

Ktatlstics gathered by the llUiiols Com- 
mission on Occupational Piseases show 
that in 1910 only 17 out of 1,701 brass 
founders In Chicago were over BO years of 
age, while less than 18 per cent were over 
40. Invest igatloiis made in England a 
few years ago developed tbe fact that 
only 10 brass founders out cyf 1,200 were 
otci’ 00 years of age Pr. Emery R. Hay- 
liurst, after siieaklng of tbe more general 
sanitary conditions of this occupation, 
discussed more purilcularly tbe disease 
known ns “brass founders' ague." which 
a German investigator, Lehmonu, has 
traced to the inhalation of zinc fumes. 
Dr. Hayhurst, In maintaining the thesis 
that these siieclQc occuitatloual maladies 
are preveutalile, said that tbe workers 
“must not breathe an atmosphere laden 
with zinc or otlieT metallic fumes. Brass 
chills practically never occur In spacious, 
well-ventilated foundries or smelters. 
Higher ceilings, more partitions, better 
eating and sanitary quarters, better nat- 
ural veiilJlutlou, and artificial veuUlatlon 
for the pouring hours, especially In win- 
ter time, are all that are required. There 
are no antidotes for hraas founders' ague. 
The workmen's remedy, whisky, is worse 
than useless; all Is prev«utlon.” 

Two topics of sensational Interest to 
the general public treated on this day 
were the victorious war carried on by the 
United Statea authortUea In Porto Bloo 


Mack 

Saurer 

rrovnl by |8 yiari of rcml uic 

Hewitt 

“Leading gaso- 
line trucks of 
the world ” 



Modern Business 


The right motor-truck — the right one — 
enlarges the scope of business and makes it 
more effective. In this connection we offer : 


1. A truck for every need of every industry. 
Capacities of i, 2, 3, 4, 4J^, 5, Syi, 7!^ and 10 
tons, with every method of load distribution, and 
bodies adapted to all kinds of business. 

2. Trucks that have already earned their owners 
more than the investment 

3. Help in your transportation problem. 

Inform yourself what motor-transportation with 

International trucks means to your business. 


International Motor Company 

General Offices Works 

Broadway and S7tli Si New York Allentown Pa, Plainfield N J 

Salt* and Sarvlca Stttbnai New York, Chicafo, Phlladelulila, Boelon, ClevoUnd, Cleemnall 
Buffalo, luitimore, Newark, ntuburgh, St Lguis, Atlentt. KatiMe City 
I>«nver, Sin Francieco, Lot Angeles tnd other Urge cities 
CtBsdUn SsUs Agenu Ilie Caiudun Keirbanks-Morse Co, Limited, Muntre il 



Pruden System 

Portable Fireproof Garage ~ 


I No eapc'lonce nrermry, A 


Wfka far aoiaiie, Katlhr i 


of Rocky Moannln, 


Maaw build- 
— «aodard lire 
> lacnnlul uie orer ihm yean 


METAL SHELTER CO. 
S.ttW.Walwa SkM.Mha. 




When price tempta you to buy cheap tooU— 
don’t do It. The good carpenter donn’t buy 
a cheap law, and no one cite ibould. 

If you are a house owner, you'll find your 
houiehold will be neater aud better “kept up,” 
if you own a few tools, especially a good saw. 

Don't buy a cheap one. In a 


SIMONDS SAW 

(PraaewBeed Si • Baade) 


you get teeth which hold their edge and set 
against long, hard use. They cut true and 
fast, long after tbe cheap taw has lust what 
little edge it bad. 

It's the Slmoeds Special Cmelble Steel which 
makes Simondi Saw teeth stand the wear Our spe- 
cial process alyes a uniform temper and a touibneia 
you don't find in other aawa. 
ae?*oli™he^lmle*a**lf *th™ shai^ right and proimly 
able “bang" that erco tbo amateur rccoanices 
Aak Yonr Hardware Dealer 



SeHsi for * M C*art*eniet*s Gunie Soob**“’PVoe m mA 
read ahout Mmg kaad same. 


No.'ssr' uBiSrs* 
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We Want To 
Smnd You A 
FreeSamptm 

illtt^atioii shows a 
comer in the beautihil 
country home of a promi- 
nent Umted States Sen- 
ator. The house is 
finished otfou^ut with 

Utmty Wall Board 

Utility Wall Board takes the place of both lath and 
plaster. It is very tough and durable. Will not warp or 
crack or shrink. It is nailed direct to the studding. Verv 
easy to put on. May be decorated in any way desired. 

A Smmplm an4 Ika Boohht Fram tm Ktvty Mam* Omnmr. Writ* far Yamn. 

THE HEPPES COMPANY, 4518 Fillmore St. Chicago. IIL 



REYNOLDS' PAT. “O.K.” INK-WELL 

ThkTvM at Ink- Wall hat baaa "Callad for Tfanai 
WMml Numbar" bol hat Naaar aafon Baaa 
PMUoead at amr Tima or aoy Maea 



THE O.K. MFG. CO., Synciiir,N!Y.,tl.S.A. 





.trlouHng lypt TkU car U 
dcclrlcalh, rlartrJ and llghtrd 
tv /At ffloti etkknl kmm 


The lUniES Car 

in New York 

■THE popularity of America’s First Car in the nation's metrop- 
oils, where competition is keenest and purchasers most 
critical, is a tribute to Haynes construction and Haynes service — a 
quality erf construction which t/ou can secure, no matter where you 
live, and a character of service which is typical of the owners’ service 
rendered by Haynes branches and agents from coast to coast. 

MntM Z2-lhr U 
■ • ■ Suilde 

in lull-inch ^nr hair uphohmy 
D4alh! Hamm T-haoi motor, 
wdmMhonepoM, i»ha«lbaw^20ioohef. 

36r4H mb lirmi iamou. Haynm coniruUm, 

Arranf wUh annr Haunu Jaahr for JOnanttmUon or write for Modal 22 CaUag 

HAYNES AUTOMOBILE CO. 31 Union St. KOKOMO. INDIANA 
NEW YORK, 171 SBnmiwny SAN FRANCISCO. Van NaaAymw it TMhStat 

CHICAGO. l702hBd«iMi Anmma INDIANAPOUS. StO-liN. C ' ' “ ' ' 






Bgainst the bookwom, and the aniMilItnK 
Stattsttos of Infant mortality. Hie for-j 
mer watt the subject of an addteea by Dr. 
Bailey K. Ashford, 17. 8. A.; In siieakUilt| 
of the latter, Eldward Bnnu^l Fbelpe, edi- 
tor of the Amertoaa VnitrtertiBr, told| 
the aeetlon on demography that 
world’s Infant morteUty probably reaches | 
the enormous flgnre of 40,000 babies’ 
deaths each day, year In and year 
while In the United States the number I 
probably reaches 1,000 a day. Mr. Phelps 
held thnt the world’s Infant mortality 
can very well be reduced 60 per cent. 
Mental Hygiene nnd Crlminolofy. 

On the fourth day of the congress, Dr. 
Woods Hutchinson, of New Tork, address- 
ing the section of mental hygiene, claimed 
to have Ipformatlon that the principals 
In the famous Los Angeles bomb outrage] 
were victims of hereditary taint Con- 
tinuing along this line of argnment, the 
speaker recommended that all children 
ascertained to be mentally defective 
should be segregated from the schoolaj 
The dlseoNslon was further developed by 
Dr. L. P. Barker, of Johns Hopkins Unl-j 
verslty, president of tho section, and also] 
president of the NaMbtial Committee 
Mental H.vglene. Dr. Barker explained 
the meaning of the National Commlttee’i 
campaign as “a systematic attempt to se 
cure human brains so naturally endowed 
and matured that people will think, feel, 
and act better than they do now.’ 

In his paper on "The Problem of Drunk- 
enness,’’ r>r. Irwin It. Heff, of Massochn- 
setts, dwelt uism the futility of pnhltlvej 
measures. He also Insisted that control 
by State or municipal autborllles Is neces- 
sary to cfTIctency in the treatment of eon-| 
firmed drunkenness, and laid down as 
fundamental lu auch treatment the fol- 
lowing two principles: 

"1. A comparatively small perceatage of 
uaoni of alcohol ar« conflrmcd drunkardi or 
locbriatea. 

"2. The appropriate care of tb« alcoholic 
Implies both curative treatment and cnito 
«re; the curative treatment being direct 
ed to the COSO which la likely to be benefited. 
The cnitodlal, for economic renaona. ahonld 
directed to tho reddlvlat conatsntly ap- 
rlnit in the courts. Rucb a dlfierentlatlan 
•t eventually be made and appropriate 
segregation of these two types eatabUsbod.’’ 

Hygiene of the American Farm. 

On the fourth day also tho State Health I 
Conimlsslouei; of Indiana, Dr. J. H. Hurty. 
exhibited the sanitary conditions of| 
American farms In a light very surt>rls- 
to those who have held the conven- 
tional opinions of rural well-being. Said 
Dr. Hurty 

oat farm houses are nnsanitary. In 
the farmers nnd their families experl- 
freqiient lllnessea and early death. The 
natural duration of life la realised by only 
lair on the farm. It Is astonishing 
tho frequency of the Intimate relatlona 
of the farm well and the cesspool. The farm- 
soeroa determined to locate bis cesspool 
that Its contents will feed the well." 
Farm-house cooking, be maintained, Is 
done In dirty kitchens, with the asslst- 
anoe of flies and cats, while the ventila- 
tion, In winter at least, le all that lt| 
should not be. 

Nathan Straus o 

At the Friday seaslons Mr. Nathan] 
Straus, the founder of the New York milk 
depots, spoke on the subject with which | 
bis name is so honorably associated 
Tt is the duty of the public anthorttlea to' 
nee that the milk snppllci are pure and wbCde^ 
some, but It was bacause the monicipai 
authorities were not allva to their opportunity 
and their duty that there was place and srork 
for voluntary organisations, and It Is beoansa: 
Individuals and associations took up this work 
of protecting the babies that there hog at] 
length come a great awnhealng, and we now 
have boards of health la fanadredg of oUlSS 
“ ore or less egcctlvely worklag for the bet- 
rment of the milk suppllrs " 

During the summer of 1812, Mr. Straus 
said, there was but one death among tiie 
22.000 Imbtes supplied from the Stfawi 
laboratories; ond this one fatality was 
due to pneumonia. 

Aaaphylaxia to Infaetim 
A bHlliant prospect of victory over ty 
photd and tuberculodUi was MvWlad ll 
the paper read by Dr. tftlltor a yttmOam., 
]of the Unlvetalty of 
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BRISTOL'S 

RIG. u S. RAT. orricc. 

Ekelric Time Recorden er 
Operation Reoerden 

are catglo«ed in 
new BuUiran Mo. 

the 

Bulletin 

^ Mo. 119 on Bris. 

tol'i MecbuUcal 
Time Recorders 
also Just printed. 
Write for Balie- 
tins 111 and 139, 
Th oHris trf Co. 
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{dioM Or. Viaghan pointed out tlwt tlie 
peoiod ot IneulMitlon lasted about ten 
diar«> Then comes the period when “the 
onset of the dlsense tnanlfests Itself. This 
martai the time when the body oells hare 
been sensitised, beginning to elaborate 
In active form a secretion which splits np 
and destroys the typhoid badlli. This 
continues during the course of the disease. 
In splitting np the Invading orgHnlsm thej 
pnWetn poison Is set free, and this Is ac- 
countable for the symptoms and lesions { 
of the disease. If the poison Is set free 
too rapidly the temperature falls and 
death results. This Is practically what 
occurs In every Infectious disease, 
whether it be of bacterial or protosoal 
oiido." I>r. Vaughan went on to adum- 
brate a process by which the cells of thej 
body can be trained to grapple success- 
fully with this pofaMMi. If his conclusions 
are verified in practice, a means will have j 
been found to resist typhoid and other j 
Infectious diseases. Just as effeetnally as 
we now resist smallpox. “At the cost of 
untold sickness and numberless deaths." 
he said, “the white man Is bacomlng Im- 
mune to tuberculosis, but this increasing 
resistance may bo strengthened by the 
general use of vaccine. A perfectly harm- 
less and etHclent vaccine can be obtained, i 
Not only will this prevent tnbercnloala ! 
and other dlseusos, but it will cure them."! 

Final Seoaiona. j 

The final day of the fifteenth congress 
was marked by the imsaage of resolu- 
tions, among which was one approvtiig a 
proi>osa1 for an International committee to 
promote u uniform classification of colon 
bacilli. The most lm|>ortnnt recommen- 
dations were: An International ogrei*- 
ment to secure uniformity in the reiHirt- 
ing of occupational diseases; greater uni- 
formity In medical dejiartment reitorts of| 
the navies of the world aa to causes of 
disability or death; an interna tloiia I 
agreement on the manner of collecting j 
reports on marrtages, births, deaths, andj 
divorces, and that such reports, when 
made, shall conform to a uniform stand- 
ard, and be periodically (tubllshed ; a coui- 
missiou to secure uniformity In crim- 
inological statistics; lastly, tliat the i»er- 
manent Interimtloual Committee Ite In- 
structed to establlab a iiermaneiit bureau | 
for future congresses, such bureau to Lej 
estabUshod In the near future, with bead- 
quarters at The Ilagiie. 

No definite arrangement was made as 
to the place of meeting of the next c<iu- 
gress (11)16) A strong tendeuey was 
iimnifested to accept the only Invitation 
thus fsr extended, tlmt of the ntiulliaii 
goveriiraeut : but the general feeling { 
eventually proved to l»e opposed to two 
successive gatherings In the New World, 
aud Russia would have been decided on 
as the next rendexvous, but that the Invi- 
tation of the Cuir's government had not 
reached Washington when the congress | 
adjourned. 

Daniel Webater on Patent Property 

O UR attention has been called by George 
D. Seymour, Esq., of the New Haven 
Bar, to the able argument of Daniel Web- 
ster in the suit brought by Charles Good- 
' vs. Horace H. Day in the U. 8. Cir- 
suit Court, District of New Jersey, for the 
infringement of Goodyear's patents of 1839 
and 1849 for Improvements in the Vul- 
canization of Rubber. 

Mr. Webster appeared as counsel on 
behalf of the complainant and the extract 
bom his argument which is here repro- 
duced shows that this learned statesman aa 
ftfr back as 1852 had the right conoeption 
of the protection to patent property rights 
which the framers of the Constitution 
intended to secure to inventors. Aa 
pointed out by Mr. Webster, it was not 
the intention of the framers of tho Consti- 
tution to grant monopolies, that is, to re- 
strict and oonAne to a few, tightewhich had 
theretofore belonged to aO, nor to actually 
groat property righto, hot the intention 
wan to aeoure for a limited time the exclus- 
ive right of property in «MnethiBg that had 
•ever existed until the tnveirior prodxaad 
k, end irideh bnt for ila efforts wndd 
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ft's the Dost Yoa Don’t ^ tikat Carries 

fyinPiUKP ^ clean looking house may stQl be insanitary. 

*^^^***^ That's the danger of sweeping with a broom. 


s the danger of sweeping 
B colUct dried sputum from sidswslks and deposit its dust 
carpeta You can’t see It, perhaps. But it'i 
lAtn Then comes swsenlng day Your broon 
ftlli ths air with Invlslbls, garm-lsdsn dust 1' 

Bnds its way Into your lungs — Into vour food— 
sottlos on the Boor where playing i 
It up again and bocoms infsetod 1 
oven more dongcrous than tha/Dr 
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Suckt Up All the Germ- 
Laden Dust 

No dirt too heavy — no dust too light and 
invisible to escape the FEDERAL Vac- 
uum Cleaner. Its powerful suction 

searches every thread and fiber of rugs end cer- 
I pets — clothing and drapery. Yet it can’t injure 
; tba moat delicate fabric. Prom the innermost 
depih of thick, heavy padding the powerful FEOERAL 
story, Allows and mattresses si swssl and clean at new 

The FEDERAL i* the Guaranteed Cleaner 
With the Powerful Rotary Pump 

I But don’t think that just any vacuum cleaner will do this. Some are really no bet- 
ter than a carpet sweeper. They pick up the eur/aoe dust— the viaiblo dirt— but 
not the hidden, germ-Ieden dust. You oon’f Croats a powerful suction, like the 
FEDERAL, with a fan device, a ballowa or a €baphraSm. One by one, these types 
of cleaners ere passing into oblivion. You don't went a noisy, rattling, compli- 
cated machine tliat can’t do the work — and that soon shakes itself to pieces. 

The FEDERAL is the machine that has stood the test of time The Rotary- 
Pump in the FEDERAL revolvea steadily in one direction - like a powerful tur- 
bine engine on an ocean liner It orates s suction Impossible with s fan or bellows type of 

no gears to r'sUhr-no ^ston*lo pound up*snTdown-^n * bslfowB to°vvssr''out— hi°st o 
ful.substsntlal pump sndsmotoi — both revolving In one direction — steadily, silently. with- 
out lar or lark, ^e 

10 Days* Free Trial— then only $1.75 a week y 

^ Wouldn’t you like to test the FEDERAL in y* a 
your own home, free, for ten days? .** 

Let it prove our every claim for it. f<^«i 

Then — if you arc net satisfied, return vr* 

it at our axpanaa. If you want to own It, pay 5*7 jj,,,, 

os only $1.7$ a weak till paid for. Of all the ^ Chicaae.UL 
FEDERAL Cloanars sold not one has been Kmdir simi me faO 

raturnad for r«pal« or for fa«ors to do .11 o 

^eolatm. Write today for full pertleulars ol jS- n.,. ivial Itisna- 
hls lO-dav free trlol— SL7S per week offer Us>l Ihl. pimms aw 

land tba FREE TRIAL COUPON today ■<. nd.v ui.li»«tl€,ns 

Vanaw Giaaer Pi g srisiia t 

Fed«nl Sign System ^ 

(Electric) / 

nTHawabawaaeaBUi. / - 

CHICAGO .** 


SCiENTIflCAMMCAN’ 



Thmir patt goodrum ia 
history — thsir future 
goodness is assured by 
the Liggett & Myers 
signature. 





Rkhitioiid 

Strdi^tGit 

Crgaret/es lint 

Favorites for over thirty years 

Great presses now pour out 
THOUSANDS ofnewspapere 
for every hundred printed when 
Richmond Straight Cuts first 
sprung into popularity. 

Still, during all this long period, 
Man’s invention has not been 
able to produce a cigarette 
that can supplant Richmond 
Straight Cuts— the best of all 
Virginia Cigarettes. 
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and toeidly {ratnled out why pateat prop* 
erty should be afforded equal pnteotion 
with other Idads of property and the equi> 
tie* tar euoh protectioa. A. awn who ol^ 
a part of the wilderaew and produces a 
frotUe fam in time acquires title thereto 
which the courts will protect forever, and 
while he has by such act advanced the 
progress of civilication, he certainly has 
done no more than the inventor to advance 
the progress of civilization. Surely the 
inventor is also entitled to that pro- 
tection which the framers of the Con- 
stitution intended he should have for the 
limited period which Congress has fixed as 
the term of a patent Mr. Webster said: 

“It is provided in the Constitution of the 
United StaU«s, that Congress shall have 
power to promote the progress of science 
and the useful arts by securing for a lim- 
ited time, to authors and inventors, the 
exolusive right to their respective writings 
and discoveries. The law acknowledges 
the existence of the right of an inventor to 
his invention as property, and the Consti- 
tution is remarkably exact in the language 
in which it speaks of this important sub- 
ject. The Constitution does not attempt 
to give an inventor a right to his invention, 
or to an author a right to his literary pro- 
ductions. No such thing. But the Con- 
stitution rccognitee an original, pre-exist- 
ing, inherent right of property in the inven- 
tion, and authorizes Congress to secure to 
inventors tlie enjoyment of that right. 
But the right existed before the Constitu- 
tion and above the Constitution, and is, as 
a natural right, more clear than that which 
a man can assert in almost any other kind 
of property. What a man earns by 
thought, study and care. Is as much his 
own as what he obtains by his hands. It 
is said that, by the natural law, the son has 
no right to inherit the estate of his father — 
nr to take it by devise. But tbe natural 
law gives man a right to his own acquisi- 
tions, OB in the case of securing a quad- 
ruped, a bird, or a fish by Ms skill, industry 
or perseverance. Invention, as a right of 
property, stands Mghor than inheritance 
or devise, because it it pergoml earning. 
It is more like acquisitions by the originM 
right of nature. In all these there is an 
effort of mind as well as muscular strength. 

“Upon acknowledged principles, rights 
acquired by invention stand on plainer 
principles of natural law than most other 
rights of property. Blackstono, and every 
other able wntor on public law, thus re- 
gards tills natural right and asserts man’s 
title to his own invention or earnings. 

“The right of an inventor to his invention 
is no monopoly. It is no monopoly in any 
other sense than as a man’s own house is 
a monopoly. A monopoly, as it was under* 
stood in the ancient law, was a grant of the 
right to buy, sell, or carry on some particu- 
lar trade, conferred on one of the king’s 
subjects to the exclusion of all the reet. 
Such a monopoly is unjust. But a man’s 
right to his own invention is a very differ- 
ent matter. It is no more a monopoly for 
him to possess that, than to possess his own 
homestead. 

“But there is one remarkable difhntioe 
in tbe two oases, wMoh is this, that prop- 
erty in a man’s own invention presents the 
only ease where he is made to pay for the 
exolusive enjoyment of his own. For by 
law the periniHsion so to enjoy the inven- 
tion for a certain number of years is 
granted, on the condition that, at the ex- 
piration of the patent, the invention shall 
belong to the public. Not so with houses; 
not so with lands; nothing is paid for them, 
except the usutd amount of taxation; but 
for the right to use his own, which the 
natural law gives Mm, ^e inventor, as we 
have just seen, pays an enormous price. 
Tet there is a clamor out of doors, calcu- 
lated to debauch the public mind. 

“But a better feeling begins to prevail. A 
more intelligent estimate of this species of 
propertybegins to spring up. Yet I am Sony 
to say, that there have been men, there 
still are some men in the community, who 
would not do an immoral action, wdio 
would not for their lives ‘pick a flaw' ijli 
their neighbor’s title-deed, and who yet 
make no scruple of endeavoring by every 
means in their power to ‘pMc a fiaw’ in Iw! 
patent That feeUng la toijtlft iBdl^ 
unaodal." 
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COLGATE’S 



^BBON 

oernrar CRcan 

H ood, dean, sound 
teeth are necessary to 
good looks and to 
good health. To keep your 
teeth in condition, you 
should clean them twice a 
day with the efficient den- 
tifrice — Colgate’ s Ribbon 
Dental Cream. 

Colgate's IS thoroueh in its cleans- 
iiig, without harmful ‘‘strit*’ — so 
delicious in flavor that cleaning the 
teeth is a real pleasure its anti- 
septic action leaves the mouth 
in a wholesome, non-acid condt- 


ro SHaUIMC 

ST 3T10K 

D our face win be 
smoother and feel 
better after a quick, 
clean shave with Colgate’s 
Shaving Stick. The beard 
is softened while the lather 
is worked up with the 
brush— no mussy rubbing-in 
with the fingers necessary. 

The lather is rich, creamy and 
lastins — the most wiry beard yields 
quickly and easily. The face feels 
refreshed after the shave because 
the lather is notably free from un- 
combincd alkali — softening, sooth- 
ing, sanitary. 


The Wlate Ba&e limcapK { 

The Latest Produeboo of the Mo^ 

Motor Car Company of America 

P E WhheBerli^ marks tbeW^riewbj^ ' 
of tbs modem motor car, both m be^ of bw 

desifo, sod merit rif chasm constnicttoa Erwr 
8^ detail which adds to comfort tgaireiueiice, and 
aafetf of operation has been carefuBr and laoeeai- 
fully exeented, 

The lo^cal combination of left'ride drive wf& 
ri^t-hand control places die driver in the pmiwr 
position to himdle die car with die greatest amott^ 
of eafetf in traffic, a vtm important ttctor_ m cMM, ‘ 
care. The left-aide pontion of Ae steerinl \ . 
taiedier widi^Vhito Electrical Stariinf and li^ , 
mt Systm makes ^t posriUe to read dm dmM 
seat, start and U^t the carwithopt the noee^a^ 
steppiiK into the street Hwn die Mnm, « thf 
chauffeur are not i«qu^ the ^has {^faon hadk «| 
die drivintf seat can be hutandy dn^ied out jf ; 
si^tdutmmgtheeiitireisterioridtoonecoiiipailne^ 
White Beriine limousines are built in Forty and 
Sixty horsepower modela. « , <7 







yeu mas Itovt a trial shu b»th qf thttt 
cornforts hy /W/’if/ us 6 cents in stamps. 

COLGATE & CO., Dept 70, 199 Fulton Strent, New York City 

Makmn CwAmcr* Baaqunt ToUmt Soap — Aurarvam, laatmf. rmfinmd 
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Y ou, the car owner, need no longer number 
cylinder troubles among your motor cares. 

Fitted cylinder walls and valves, weak com- 
pre.ssion, faulty ignition, can almost invariably be 
traced to an inferior cylinder oil. 

The perfect cylinder oil contains no carbon impurities. _ , 
Its lubricating qualiues have not been impaired in order to * ' 
eliminate carbon. It shows a zero cold test. a 

Texaco Motor Oil meett these requirements. The most ^ 
careful working tests have shown none of the troublesome 
carbon deposits so common with motor oils. It bums 
absolutely dean. It has sufficient body to lubricate per- 
fectly Cylinders never “dry out,” never become scarred or 
pitted. It has a cold test of zero and thereby eliminates all of 
the lubrication troubles usually caused by cold weather. 

These are strung statements. You may fed skeptical. The 
best proof of their truth is m the use of the oil itself. Tty a can. 
Sold in 1 ami 5 gallon cans at garages and supply shqps. For instructive 
booklet, “About Motor Lubricalion,” address Dept. B, 6 Washiwton Sc, 
New York City. 
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An Improvement 
That Pays for the Machine 



the Coluna Sefioier of the MoM 10 

Remington Typewriter 

Oa the Model 10 RMajnffWa ihe neniiic poiar of every liae of 
the letter M, neohed by oae mug^ on a Cohsoto Selcoior Kay. The 
ttne Hved by ehminenns hand idjusinmis e< the cerriM avemgae 
dOsacpmhperleNeraadeavetopa,. Tfafe.avamge. has baaa detar- 
iiuiicd by numatoM oompentive laiKv 

Forty toaoHdt per hUor! MtdtiplyTIhdiTby'thCBniiiber of 
letter* your operator write*— every day and avey moA., Kym 
thutmiaonthabasiielthe we|WY«NipayytMroptiw«r.. ThMyeu 
wAlaee bow quickly this impravemat.iiayt fer'tbe niachlaa. 
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The purpose of Unit jnu.nnl to lo letoril orruinlely, 
smply, and inlenalniyly, the v'orld'n progrrun in ecunlijic 
knowU'dge and indnelnal ar/nri’emrnl 


Patent "Evik” 


T IIKKK h(i-cii 11 im 1 "piIIk" linto bct'ii miidp the 
Imcet of tlioHi* who lire rcHiionHlhlo for the lit- 
ti>m)itH to roatrli't tin* onjo.vment of thoao otclu 
slip I’liilitn MtilPli the linpiitor of it tiHPful nrtk'lp or 
miichlrie iio« piiJojh iiinipr flip (hinHtltutloii 

KlPHt of nil thorp In tlip "evil" of Hxlnu the price 
nt Mhleti H piitciitoil tirtlele la to Ik* reKolil to the imhllc 
riitPiit-lnw refonnorK iiiipiiroiitl.i fall to renlize that 
no otip N ('11111^*1 led lo hill a paleiited article If .lou 
olijeet to pailiiR $5 fm a Kiifeti riijior, jou are at 
IK'rft'ct llhoiti to iiN<> the olil-ftiNliloiiPil naked lihide 
Ion are not doprlvod of iiii.ithniK that you eiijo.ied 
liofoiv Surely there in here a fuiidiniipiitul dlffereiice 
lietiveeii the luotiopoly vilileli eoiitrolH a iiecositi of 
life and Uxoh the price at ivhleh II mii.i Ik* wild , and 
siirel.i the fiuniors of the roiiKllliitloii were ilKhi 
M hen tliei eiideiivored lo oiieoiiiuije liiveiitUms l>.\ 
eraiitliiK foi a llmltt'd iHTlod a uiuuopol.\ iihlch often 
meani InerpawHl rlchen for the coniitry 
The Huiue iirpiiuenl uppllPH to the “eilK" atippoMod 
to arlae when the leiidor of a iMitented article pro 
lilbllH Its use, pTcept In eonneetlon with other uniiiit- 
I'liled arllcloK piirchii'ipd fioin him The histori of one 
liiipiitlon of Mhh'h we Know Hliedu much lljtht on the 
pracllce That Invention la a duplicntlnt; niachine 
Mhlch Is non to he found In nlinoHt eipr.i well-tH|uliiiied 
linslness oltlee The first atleuiplM to Inirodnce It were 
dlsiMiirairlnit It mis offered lo hnnk preHideiits and 
jnerchanis at a price ivhleh leprcHeiiled hut n Kmall 
iiicreHHc (i\ei Its eosi of niiiniifacture— In other words 
n reasonalile profit Despite the merits of the niiiclilne, 
ottlee inananers would have none of It Then It was 
that I tie pnrenlee lilt ni>on the Idea of sellliiK his ma- 
chine at a llllle less than cost, with the nnderstand- 
liiu Hint lie lias lo siipiil.i the stalloner.i, the Inks, and 
the sii|iplles neecs,sari to niake dnplicate,s In the mn- 
chliie 'I’he etfcel mis naiKlcnl Kiepy one limited 


seemisl lo (aie lhal llie ninniifacliiier was dorlvlne 
II fill ineiilci reieimc from llu' pio/ll on Biiii|il1es, how 
eier icasiumlilc (Imt iirohl was than he would isisslbly 
liaie earned had he succissled In soIllnK his machine 
nl (he oiluliial price and lefi to the ptirehaspr the 
pililleiie ol liuiliiir siiiiplh'S wherever he oonid Here 
we liaic an liislanee In which Inisiness stratcKy of a 
hlish iivder was reipilred In order lo Introduce an 
liivpiilloii w liK h nicasiirablv Incrcnscsl the amount of 
liusliicss llml I Iinld lie liaiidled with a small olllee 
force 

The ihhd 'eill" of w liich wo fionr miieli. Is thal of 
Sllpinesslii'; patents m pi oldliithiK their use In older 
lo preieni rinniielition iillli otfier patented or tinpat- 
I'llted Iirlleles sold In the on tiers of the piiti'lits Not 
n shmle liiHlaiice li.i- imiie lo our noliee of wlifnl 
suppression 'I'lie tclepliiuic- coinpnn,i, the mannfae- 
lureis of l.ipe-setthiH and 1 1 Is* i astliiK luaelilnery, mak- 
ers of l,\pewrlters and macliiiie tools haie taken out 
liiiiiditsis of patents iviileli ale mil "iiniked" Itiil In 
eiei,i one Ilf these cases it will la- f iiind that the 
Inienlions Imie liei'ii develo|ied In the (■omiiaides tliem- 
selies Often as many as ten or evni fifteen luiteiits 


* result Of these patents perhaps ii 



he “worked," for tlw almple reaaou that the machine 
which It covers Is the slmpleiit and moat etUdeht. 
liiwplte the fact that the unused patents repleoent an 
luveetmeni of iK*rhapB $100, OOU (not an unusual flinire) 
In discarded Invenlloiia Mr, Oldfield would comiiel the 
owners of tlie patents to grant to any one the right 
to Use them — In other words, grant a license which 
would create « rival who has himself contributed abso- 
lutel.i iiothliig to the art. Again, it seems to lie over- 
lixikiHl that at the end of seventeen years, a patented 
Inieutlon lieoumes public property; miymie has the 
right to iisi* or sell It. Even assuming that Inventors 


These excellent natural advantages m0lm 
tered waters, are to be su|n>leiwmi 
costly Improvements— the work pert 
Htates Government and partly of 
cltlseus of Seattle. The part of tto 
seuted by a bond Issue of |S, 000,000, 
used for coiidemnatlou of one hunMIt', 
acres of the highest class Industilfillll' 
the clt.v, and the erection thereon ' lU jl 

mission of u series of piers. These (( laii Wwea 
be leased to a Terminal <'om|iauy, wlimik«f»tll Itnpaesw 
the balance of the ground on a plan nlrtadiar to the 


or their a.sHlgne<*s did suppress iiateiits, what Injury 
has the public snstnliied? It has lieeii deprived of 
nothing; II has the right to use the invention after the 
legal mnao|Hily has expired 

After all, Mr Frederick P Fish, one of our most 
emlnenl iMlent lawyers, niul Mr Louis I>. llrmulels, 
liolh liroad-niliideil men, both reiillzliig the necessity 
of reforming our paleiit system so that an Inventor 
Olid the piihlle will he more protected, w'ere cor- 

rect In Ihelr ileWH 'The right to aceiimulnle isiteuts," 
us Mr Fish remarked, "Is one thing, the right of a 
uutniwr of nimiufucturors who own patents to come 
together and coiisoUdate is another thing " That Im- 
IMirtnuf dlst liiet loll seems to have been overlooked. “To 
meet this sltiinlluii wherever or whenever It may exist." 
said Ml. Tlraiidels, “what Is neetled Is not a law deiillng 
siieelllenlli and la this limited way with patents, but 
deultiig broadly with the situation-, which Is going to 
cover not only patents, btil Is going lo i*oier all 


Bush Terminal Company, Brooklyn. 

So far ns actual harbor lmproveme|gp.,Slh:t|ldii|i^ 
ernment and the peojile of the NorthwMigiaum apandtag 
more than $8,000,000 for waterways. 
lar work The largest project Is thej44|im 
toil ('anal, extending from Salmon JBft 

on lAike Washingtou. The distance 
and five miles. The channel will be 1t)|Niim*^TOaK 
the bottom and from Salmon Buy to tnp 

he 35 feet deep at low tide; from I.Ake^pijtt/'tO MHP 
Washingtou will lie 25 feet at low tld«k 
with this watcrwa.v, which will lie coWMfjpfB jUie llW 
of 1914, the Government is now at wiMlK' « klw 
luck, (he second largest in the I'nlted coat^ 

$2,275,000. The lock will Ui 800 feet l$i|r^ 80 
wide, Inside dimensions. The rlgbt-ofWRy fttr CliBk 
canal cost $2.')0,IKI0. the excavation alqMiir fMia 
nlMmt $450,000, and the e.vcavatUm to; ■ l ai i a M lllate 
canal will cost another million, making A^tlwtal a|lh 


articles ” 


lieiidUure of about $4.000.tHX) for this wfltfNMMiy. 


The Leeson of the Naval Review 

W HEN the Presldeiil of the I iilteil Stntes, 
amid the thunder of Haliilliig guns, steameil 
down the flar-tliiiig line of warships at the 
ree<>nl \aial Ileiiew at New York, the sight was one 
which mlghl well bring a thrill of tNitrInlle (irlde to 
the hearts of the assembled imiltlliide Twenty-five 
years ago. when our new uaiy had Its modest begin- 
nings, seureely a ship of the vast lle»*l wlileti has Just 
dlsliaiided was in existence That we have so power- 
ful It uuiy lo-dtiy is due to the generoslly of I'ongresK, 
esiKS’lally In Ilie earlier half of the |K>rliMl referred to. 
That oui Navy Is so strong In bnttlestiips Is dne to 
the foresight of our N'uiy Department In piitliiig the 
hulk of the displiieement of Its ships Into eiipitui ves- 
s«>ls. nUle lo lake Ihelr place In the first line of battle. 
'J’o-duy the I iillisl Stales Imrely holds Its pro(s*r isisl- 
lion of second In iiuviil strength among the navies of 
the world. If Indeed we have not lost (hat position to 
Geimaiiy linttleshlps uie <*sHentiul1.v the guardians 
of the iK>aee. particularly when they do (wllci* duty 
foi a nation so rieli In resources ns our own .lust 
now-, when the giowlh of the country In wealth and In- 
tlueiK-e IK so rapid, tbeie slnmld Ik* a |>ro|iorilonate In- 
erease In the iniiulier and power of our lighting shliis 
of the first class The unforlunute action of ('ongress 
during I he past year has slioivu how- little this fact Is 
renll/,ed The haltlesblp appropriation was cat In bolf, 
und when lessels have reaclnsl a dispinoeinent of 2(1.000 
lo .‘ 10 . 1)00 tons, (he cutting down of the programme by 
OIK* ship represents an enormous loss of fighting 
strength If our Nuiy Is to maintutii Its proiier stand- 
ing, not only w-lll the aiiuual prngruiunu' of two bal- 
lleships a year he strictly ndhcreil to, hut Congress 
next year will make gooil the Uefielt of this year by an 
appropriation siiHlclent to cover llie constnictlon of 
three hallleshlits of the greatest sl-/.e and power 
The following coimlderntlons will show how- greiit Is 
the deficit due to the elimination of one Hhip. This 
lesHcl would In nil proliaWllty have lH*i»n an enlarged 
’’Nevada.” of ;«).<)«() tons dispUici’iuent. luoiintlug 


The great value to .Seattle of this canal,, jiilHalng pp. 
as II does, tw’o great fresh water hurboii||j.i$KppIyUip 
generous dock space and factory sites, 4| 

It Increases the water frontage from iU to UG 
miles. The Goi ernment stands a lltth) -lamr 
half of the expenditure, the iieoiile of Seattle Aad Klar 
('oiinty the balauc**. 

Another waterway project contemplated, is Uie 
straightening of the Duwumlsb River. This plau la- 
volves nil expenditure li.v the iieople of that diatr^ 
of atiout $1,000,000 lo coiistnict a straight cliaaaal bi 
place of the serjientlne Iniw-aralsh lUver, extandfepif 
south four miles from the hiirhor This channel, wtt|eh 
will l»e 18 feet deep, will o|ieii up a river front Indas- 
trlnl tract now supplied with only railroad triinapor- 
tatlon 

Dther Improvemoiits In the Northwest lieiug hiilltky 
the Government are the Gray’s Harbor Jetties, costto* 
111 all about $2,(100.000. The Jetty on (he south side of 
the harbor, 14,000 feet long, Is completeil and of tbe 
one on the north side about l.'I.OOO feet Is partlaQy 
comifieted, and will cost when completed $1,«()0,W0 
These Jetties are for the purpose of seoui’liig out a 
Imr III the entmnee of Gray’s Harbor. Seattle, lor- 
lunalely, has no problem of a bar to conteud with. 

The Guverumeiil Is also limlalllng training dikes at 
Everett Harbor and at tho mouth of the Suohomlah 
Ulver. These are about three miles long and cast 
$1’J5,000. The cost of dreilging alsnit (1(X),(K)0 yards lof 
dirt for llu* channel will cosl aiiiiroxlmalely $ 80.(110 
additional. At Bellingham a waterway Is belug 
dredged at a cost of almut $100, «)(). Involving (MSI.OOU 
vards of earth At Wllllpa Harbor an IS-fisit ehunael 
Is being dredged from the Bay to-Baymond, lietwoeii 
seven and eight miles, Involving Hie removal of 1.500.- 
000 yards of dirt, and at ii cost of $115,000, At 
Olympia, a waterway on (ho west slilo of the harlnir 
Is being widened from 100 to 2(H) feet at a cost of 
$40,000. The Port Commission has a seheme of digik 
ln)proveniei)ts Involving four or five munleiiml docks. 
Including a large tlml)er dock for the handling of the 
limber shipments of the entire Puget Sound country. 


twelve of the new iM)werfnl 14-lt)eh guns. I)ehli)d armor 


forty |)cr ci*nt heavier tbai) any currloU by the mmlern 
ships at the review. Because of her powerful guns, 
remarkable protection and suiwrlor sfieed. this ablp 
would lie more than a match for Ibree Kbt[>s of the 
■•I’lniiiectlcut” class, at the great range at which she 
would elect to fight them 

Seattle and Puget Sound Harbor 
ImiiFovemento 

I N the year 11H)S. when the Atlautie fleet of sixteen 
liattlesliips stenmed Into Puget Sound and dropped 
iDiehor in crescent formation a short distance from 
the docks at Heatlle, atriking evidence was afforded as 
to the ample depth of water and w-ide urea of an- 
elioriige nlfordeil by the liarUir A liuttlosblp fully 
loadeil often exceeds a 30-foot draft. An even finer 
denjonst ration was afforded when on Septeml)er Iftth 
last (he Htenmshlp "Minnesota,” the largest cargo ear- 
lier on (he Paeifle, drawing 39 feet 0 inches aft. under 
her OW’D steam, Imeked out from her pier, sw-iing into 
the InirlMtr. und w’ithoot the assistance of tugs, w’as 
soon under full headway for Yokohama, currying what 
was prolMibly the largest cargo ever carried by any 
ship 


Exposition Relating to Accident Prevention 

A PERMANENT exposition, which should be of 
interest to Inventors, has lieen opened In Copen- 
hagen and has for an object to exhibit the latest 
devices and measures to prevent accidents und Injurlaa 
lo workmen, it Is projected liy Hi<* Danish Association 
for the Protection of Workmen), und Is aided by the fac- 
tories and firms furnishing the apimratns. It cou- 
talns exhibits looking to the prevention of accidents by 
iwwer raising, trnnsmlssloii. and working machines, 
as well as measures looking to the carrying through of 
regulations relating lo factories; also statistics and 
literature. It. includes an exhibition of water gagei* 
Illustrating meusures to bo taken in attending steam 
bollera, and an instructive collecttoo for the enlighten- 
ment of the worker on dangers Incident to steam boll- 
era. The protection of w’orkmen constats not only lu 
means for protecting them from mechanical Injury, but 
also the improvement of conditions genei’aliy looking t» 
their health, such as a sanitary condlllon of Hm prem- 
iseo, vmitHatlon, luanfanee against accident Und Hlnesa, 
and It Is the luteptton lo chatline the exhibits from time 
to time so that they will Illustrate advancements which 
may be made toward the end in view. 




'OiMmv €«iM|Mt>~Mioemen of 
J/SSKB^mk itetloiMd At itTCet lateMMtioiis all da^ 
aras-MBiiliff in tar cmuideration 
"fmmlUMmmm in itndin^wiw. Ttot «ity baa ai>piT>- 
iiniMiiPWif' At tmlTv downtown atreet 

aMm-bantod "auuiholo,” on wbicb the 

, '-dlppiKpll^^ 

Voxtii* Mnalrr.— A krge peroent- 
of the tactile induatriee in France 
aiHppH^llneatie workdiopa, and at Lyons alone 
Of worlonan thus employed. Eleo- 
into nae eKteoalv'ely, and are well 
eHMliplOT and on this aooount there is a ‘ 

jmHmmWM latie worka in favor of domeatio 

laere region where large faotoriea were 
theA are being hutalled amall shops 
tplIlH are ran by deotrio motors. 

Tower are received not only in 
H|K^^|||^$pao in Switaeriand, where a number of 
qiDP|M|4flaw>are being set up fOr the purpose. This 
iu the watoh>making district where the 
ti^ aigpla we useful. The steeple of the Payeme 
tka^aoPljfititar a post whieh M. Blankart has installed, 
aih4 h*W> 85 feet long stretobed from the top of 
the aphM points below. He is able to receive the 

aiimda |l!iMW.;i|hria at a distance of 270 mOea with a very 
aii^ Whsi^ apparatus. 

M ia W aa i Christmas Gifts.— Electricity oontributos a 
■ urpririag wtnber of gift articles for serious use, for oon- 
Tatiiimut — it for amusement — a considerable inoreaso for 
tha helldMiF season of 1912. A recently published list 
oo m fi e iaaawyer 125 of such special articles in which small 
aOMMUiia of electric current are transformed into light, 
Ifgait OP power, the varying applications showing the 
aamBt towhioh eleotricity has entered home life. Elec- 
trie banting and cooking devices and appliances for sav- 
teg khor in the houaehoid head a list of “gifts for 
wnaBMt.” Then there are about thirty electrical toys 
tar d i l M a m , appealing mainly to boys, of course. Over 
ttreutir other articlea suitable fm men are made, and al- 
iftpfe M many again for bedroom and nursery comfort. 

mbs Glaait Coadonsora Kegoired for Steam Turbine 
Oen n r stara. — The Importance of the condenser to the 
elBoient operation of the high-capacity steam turbine 
generatars which are now so generally used in large eleo- 
trie oentral stations is well illustrated by the new appara- 
ttM' in Chicago's latest electric generating station, the 
“Northwest Plant,'’ designed for an ultimate equipment 
at 910,000 kilowatts. In the turbine room there arc 
inotilled at present two 20,000-ldlowatt vertical units, 
and the turbine-base condenser bf each unit eontains 
74100 one-inch brass tubes 17 feet long. The total effeo- 
tiva condensing surface of 32,000 square feet thus pro- 
vided is designed to maintain a two-inch vacuum when 
condensing 280,000 pounds of steam per hour. The 
main condenser shell weighs 141,000 pounds. 

delor Decaradve Lighting at the Boston Electrical 
flhow.— The electric light decoration fiw the exterior of 
the Meohanios’ BuUding, Boston, where the Elootrioal 
Show opened on September 28th, includes some novel 
and beautiful features carried ont under difficulties. The 
wails of this building are oovered with ivy (the growth of 
xaaay yean) which could not be disturb^, so the sperial 
daeontive effects obtained by incandcsoent lamps are 
supported on falsework extending to the ground. These 
effimts include mosaies of conventionalised flowers aad 
ftdhge, in 4 and 8 oandle-power lamps with dark red, 
light red, amber, dark greoi and light green bulbs. In 
addition, a number of decorative lamp|>osts bearing flame 
an- lampa')n groups of four are used, the group compris- 
ing a abigle pole-green lamp above and three pale rose- 
sad lamps below. Prin of pylons at the two ends of the 
ahseet on whkdi the building rianda carried thirteen flame 
ago lampa eadi, the lampa in the two upper tiers being 
•nle-greea and the remahidar roae^pink. 

The lacaadeaceat Lamp la Now York Thirty Ycaro 
A|D.7-The New York Blaetrieal Exposition held October 
Mb to 19th emphadses the hktcricBl side of the eleetrieal 
ladaatry, eqmeiaUy the vast development of the public 
iacandeacent eleotrio Ughting sirvioe in New York oity. 
This aervioe to-day^vfell oyer 5 million actual lamps 
aggregating about IQM m^on equivalents 

served from two gigantic central ftatiotis and 31 aub- 
atations over 1,298 uUm at undergtcnnd mains and feed- 
om— is the outgrowth from the orighial Bearl Street ata- 
tbn, where the ounent wae flnt ewitehed on at 3 P. M. 
SiWteinber 4ih, 1882. Of the oix “Jonibo'^ 125 horae- 
fawer dynamos triiich in that “day ^ email thiiigB’’ 
ewnd 400 lao^ dfatributed anwnf 89 otwtomera, all ' 
hat one wna dmtioyed tqr Ate in <Jmitaiy, 1880. The 
eaw dlmano that wm ehvod ia now treaMiiwd ae a relic; 
IW work k done to-day tafiely etaam turbine ganera- 
laM at eapaoltioa up to 80,000 hotmipower in a afaule 
ggit. Thk flrigfaial maeMno hi hewglbt to the ex- 
iedltiiiB Amp ik homilnd mtinmetit, nnd a model of the 
iripMiiMtndetMfaiftiritlahttbaainw^ 


Fhaaiag Oaeaa Through Iron. — It has been known for 
some time that gaaaa will pass through metals when they 
are highly heated, thus platinum at a red heat will allow 
air to pass through it. Iron ia also permeable for hydro- 
gen when hot and even when cold to a certain degree. 
More recently, Charpy and Bonnerot show that nitrogen 
does not penetrate iron below a temperature of 800 deg. 
Cent. Hydrogen passes more easily, and at a tempera- 
ture of 500 degrees a considerable action is noticed. 

New Monetary Standard.— At the Science Congress 
held at Nimes, fhranoe, a report made by M. Qobm woe 
adopted, namely that a monetary standard be used by 
all countries which is adapted to the values now in use. 
The unit is known as the ‘‘mono’’ and hoe the value of 
90.06. It corresponds to the well-known monetary units 
as follows: Franc, 4 manes; mark, 5 monos, florin, S 
monos; shilling, 5 monos; piastre, 10 monos, yen, lU 
monos; lira, 4 monos; peseta, 4 monos. The dollar 
would oorrespond to 20 monos. 

Prof. Lewis Bose, Professor of Astronomy in Union 
College Mid Director of the Dudley Observatory, Albany, 
died at his home in Albany at the age of 66. 1‘rof Boss 
was director of the Dudley Observatory for thirtv-six 
years. Prior to that, from 1872 to 1876, he was the 
astronomer of the Northern Boundary Commission. 
He headed the United States Qovenunrnt expedition to 
Chile, in 1882, to observe the transit of Venus. Recently 
he has liecn director of the Department of Meridian 
Astronomy in the Carnegie Institution. He was a 
member of the National Aoadeiny of Hcicnoe and foreign 
associate of the Boyal Astronomical Hooiety 

The Care of Backs. — Persons about to install new 
libraries, or those who And their iMoks in liad condition, 
will bo glad of the advioe offered on this subject by a 
writer in Lm Annalea (Pans). Gloss oases should 
always be avoided, except for a few precious volumee 
which are specially looked after and frequently dusted, 
since the confined atmosphere and lack of air-oiroiilaliou 
in such bookcases is favorable Ui the development of 
germs, insects, and mold. Secondly, the simple pre- 
caution should be taken of placing on the shelves behind 
the books strips of cloth or flannel moisteneii with ben- 
zine, phenol, tobaooo juice or turpentine. Thesti stnps 
give exoellent resulte if renewed from time to Utne. 

Infantile Paralysis Spread by Stable Fly. — Infantile 
paralysis Is transmitted by the stable fly is the important 
diaeovery whioh Dr. M. J. Rosenau, professor of preven- 
tive medioino and hygiene at Harvard, atmouneed to 
the fifteenth International Congress of Hygiene and 
Demography. Dr. Rosenau experimented wiUi mon- 
keys, the animals most closely resembling man. Twelve 
monkeys were infected with infantUo paralysis At dif- 
ferent stages of the illness a huge number of stable flies 
were introduoed into the closely screened cages mn taming 
the monkeys. Tho stable fly bites. After a ocrtain 
period the stable flies were transferred to cages contain- 
ing well monkeys. These anunals after being bitten by 
the flies developed all the symptoms of infantile paralysis, 
just as they appear in children afflicted with the disease. 
Some of t^ monkeys died. Dr Rosenau took tissues 
from the monkeys thus infootod by tho flies and uijeeled 
them into a third set of monkeys, whieh thereupon devel- 
oped the diseaee. A method for eradioation and o«>utn>l 
of infantile pocmlysis is now placed in the hands of sani- 
tarians. It is bi^eved that the necessity of quarantine 
is thus relieved, and that it will suffice to place a Inid 
net around the patient. 

A Klnemalagnpkie Stady of Street Conditions.— At 

tike Cities Exposition held recently in Duesseldorf, Qer- 
many, the podls of street traffic were illustrated in a 
convincing manner by means of kmematographic pic- 
tures made by the Duesaddorf Street Railway Company. 
Everybody knows that it is dangerous to board or to 
alight from a moving oar. Statistics show that nearly 
fifty per cent of all street railway casualties are due to 
this foolish practice. One film showed a woman alight- 
ing from a slowly-moving oar in the usual oaroloss manner 
and coming to grief in consequence. In eontrast was 
exhibited a film bearing the device “The Left Hand on 
the Left Handle'’ and showing a woman alighting prop- 
erly and mbiy. A third fllm illustrates the danger whioh 
a person walking, driving mr (poling behind a oar incurs 
by shifting to the other track without assuring himself 
that his new ooutn is clear. The film shows a bioyulist 
turning to the left from behind a oar and colliding 
with an automolnie moving in the opposite direction. 
ATiftthar fihn iUuitrates the notorious bad habit of 
truokmeii and hackmen, who porsist in obstructing the 
tracks W deflance of the warning gonga and whistles of 
overtaUag trolley oars. This obstructive policy of 
drivers ahovld bd combated by energetic measures. It 
is IntotnoMe and aboard that thousands of persons 
should be delayed dally hi this age of haste by the selfish 
obstinacy ai a tsnr driven. The time-saving and other 
odvaatagsa at tin mw ^ipe of street oar, in whioh the 
exit is s^Miate from the entrance, are also shown by 
eompozat^ ktaunnatographle studies. 


»as 


Automobile 

Special Cars for Hunting Dogs.- -Owners of huge 
estates in England liavo purchased a new style of motor 
truck, whioh is espoeially designed for the transporta- 
tion of hunting dogs to and from tho rendezvous. One 
of these trucks will carry ten dogs, each in a sopsrate 
little “stall.’’ 

A Gasoline Tank for Automobiles.- Howard K Goffiii, 
tho well-known automobile inventor of Del roil, Mich , 
has secured a patent, No. 1,039,068, Tor a lank whioh 
has a hollow partition dividing it into compartments, 
and the tank is provided with nu«.ns which will indi- 
uate any leakage from oilhor (Mimparlmeiit into tho 
hollow partition. 

Number of Cars in Germany. — Aecijrding to statistics 
just issued liy the German government, there are at 
present 43,(K)0 passenger (mth, 7,000 motor IriKfks and 
‘iO.IXXt inotoreyclos running on German roads This 
IS eoiuiderabl.v less than in lialf a dozen Amernuiri 
States, and barely half of the uumlier m use in New 
York State alone 

Venezuela Opens Automobile Line. -The Minister of 
Public Works at ('’araoas has grantisl a franclnse Ut 
some promoters who are planmiig to run an automobile 
'bus line from Valencia to Nirgua The ears, whieh 
will lx> used for both passenger and merehamlisc trans- 
portation, are to be admitted fnsj of duty Active 
operation is p) Isigm iit once. 

A Yielding Tire Filler. Tiieri' app-ars to be consider- 
able interest in the provision of yielding fillers for tubu- 
lar rubber tires Wilbani Kdgar Howsit iimi Albert M 
Wolt/, of Onsmsboro, N. (' , Jiave patented. No I,(W8,- 
891, a tire filler winch consists of pulvenzed cork, sul- 
phur and corn oil with fho proportion of corn oil alsiiit 
three fourths of the luitiro eoinjiomtion 

Blow-out U “Higher Power.’’ -Freneli courts have just 
dc<)i(l(Hl that when an automobile tire “bursts" it is tlui 
influence of a “higher jsiwer," in tlie smise of the French 
law, which frees the is-rpetrator of any injury from 
nisjsiusibility for damages caused A touring car “ blew” 
a Ure, and crashed into a store window A lawsuit 
followed, and the storekeejier lost, because the “higher 
power" clause was apiilied. 

Berlin Forbids Chauffeura to Smoke.— Declaring that 
the habit of smoking cigarettes or cigars, ahiJe in charge 
of an automobile, was responsible for many aeeideiits, 
the mumeipal nuthorities of the eily of Berlin, (ierniany, 
have forbidden chauffeurs to smoke while on duty. 
The onier apiilies not only to all ehaiilTeurs ilnvuig taxi- 
cabs but also to anyl>od,v, whetlier prince or peasant, 
who sits at the steering whwd of a motor ear. The nilc 
has caused extraordinary e.xeitoineut, hut il is enforced 
with impartial seventy 

Intercitjr ’Buses for Canada.— As it would not jiav m 
many of the provini'cs of Canada to bmld railroads for 
tho present comparatively small traffic, it is planned 
to establish m all ports of the country autoniuhile ’bus 
lines, oonneoting the various cities and villages. For 
this purpose a #10,0tX),IKH)() emiipanv , called the ('aiiailiaii 
Autobus ('ompany, has Is'cn formed and a lorgt' number 
of 'buses aro to bo installed at, oiiee. One million dollars 
are to be spent in Montreal alone, and other cities are 
to get projiortionato amounts 

French Courts are .Strict.— How important tlie proper 
observance of traflic rules sinmis to the Freneli is host 
shown in the decision of tlie highest k'n'neh eourt m 
the case of a motor tnick which was not properly lighted 
in the rear. A passenger automobile ran into the truck 
on a dark night, and the negligent driver of the truck 
was sentenced to imprisonment, to pay the damages 
to the [lassenger oar, to pay for injuries received by the 
chauffeur and, finally . to n imhurse the owner of the 
jwssonger automobile for the nioouvi<menis< caused by 
the loss of the uso of the car. 

Nitroglycerine to Drive Automobiles. — Every now and 
then somebody comes out with a staggering propii.sition 
to inorease the power of automobiles The latosi plan, 
thought out by a Houston (Texas) man, provides for 
the use of nitroglycerine as a jHiwer prodiioer Tlie 
explosive has been used before m schemes like tins, 
usually to the groat sorrow of the relatives of thi' in- 
ventor, but tho latest mlroglyeenrie motor is not di>- 
signed for pure explosive, but for a solution of 1 I. m 
gasoline. The inventor admits that his motor lussls 
more "development” h.it is sure of “ultimate suec-ess “ 

Belgian Automobile Show. The Twelfth Belgian 
Automobile Show is to Is' held at Brussels in the t'lu- 
quantenoirc Palacty from the lltli to the 22nd of Janu- 
ary next. Tho exjinsilioii is an mteniiitional one, and 
there are ton general classes of exhibits, automobiles 
and ohassia oomp’ete; motors and ai’cessones. tiros; 
oarriage work; power wagons meliidmg either heavy or 
light weight oars for handling all kinds of freight 
Tho other classes include statiomiry motors or groups, 
maohine tools, agricultural automobiles, aeronautics and 
the like. It is expected that the show will bring out a 
huge number of exhibits. 


Four-room, two^itory fk-omo hooMt oroetod bf tlw 
Imliuift Stool Company for omptoyoao in Gacy. 


Concrete Houses Versus Tenements 

Model Dwellings for Workingmen 


By Msrc N. Goodnow 


p LBVBN New York dty blocko have a denalty of and houaoo at 1133,000, that of a alngle dwalUng mold 

1,200 people per acre, which meana that if the whole flgure ao low a« $1,808, which. In Gary at leaot, la a 



ling mold bnttets wre made of oonemte, 
leaot, la a dralna and gnttera. rPhe detaehod honoeo, ti 


little Delaware were aimilarl.v crowded, it could con- conAmratlvely low anm. The detached bouaeo, ot In belght, are provided with ahower hatha. 

1 the entire population of the world, white, black, courae, would approximate at leaet $2,760 each, and are of concrete, wood or 


yellow and red. Tblm almont Inconceivable city cougeo- 
tlon meano, further, that theae people must live In 
tenements, where they are compelled to stunt and warp 
their own and their children's lives to Ot (he space 
requlrementa of their foul surroundings. 


more In a number of InoUnces. But tinplate employoea oompooed of tile or gravel and tar. 


average a higher wage than ateel mill omployeee, and 


The exterior ornamentation alao la i 


Many cities smaller than New York can boast of stands at close to $200,000 for equipment, forms, i 


their pnrchaslng power, consequently, is somewhat concrete. In fact, every teatnre of a hoooe a 
larger. be built of Indeetnictlble material Is so coi 

The present luveotmeut of the tinplate company A variety of architecture which la not unph 


thar eye has been aecnred, and the aettleaoant 1 


congestion among their sweated ( 


' factory workers, tertals and labor. Its forms c(Wt approximately $40,000, more attractive than long rows of tenement 1 


The “ten-terroee" houeee, with accommodations fooWi 
famlUet, are a departure from the eat rule of wIm- 


which though not so great In density Is none the less and have been used In the couatructloD of the follow- The “ten-termee" housee, with hccommodatlona f oPgWi 
Inexcusable In the light of the greater siiace over which Ing houses and apartments : families, are a departure from the eat rule of siM- 

tbeae cities might easily spread. Where cities have Six houses ai $2,700 each 916,600 men’s oottagw. They follow more cloeely the styyidr' 

grown up about large Industries under the misguidance Three ten^apartment bouses 40,000 the Philadelphia bouee, and In Gary contain pkiw' 

of teal estate speculators, housing conditions generally Two ten-apartment bouaes 82,000 rooms, fuor on the first lloor end three on the 

are distinctly bad. Where the Industry itself has bad Two four-B{iartment bouses 13,000 in the three-atory terrace honses, each apnrtmenlilkm 


of real estate speculators, housing conditions generally Two ten-apartment bouaes 

ore distinctly bad. Where the Industry itself has bad Two four-B{iartment bouses 

foresight enough to prevent crowding or capital enough One three-story ten-apartmsnt house, 

to build houses for Its employees, some effort has been 

made to get away from this state of human congestion. Total cost $18 

An example of the use of concrete as a weatKiu with These buildings are provided with all modem 


which to exterminate the evils of 
city congestion Is f u r- 
nlshed at Oary, Indiana, 
where the American ^Sheel 
and Tinplate Company Is 
completing fourteen build- 
ings of mouoUthlc con- 
crete, costing something 
over $180,000, and furnish- 
ing aimrtmeuts and houses 
for seventy-four fumilies of 
workmen In its local mills. 

These are the beginning of 
a group or sellleroent of 
houses planned to accom- 
modate eventually from 
mSO to 360 workmen's fam- 
ilies. 

By improving niion for- 
mer methods of ismrlng 
concrete Into wooden or 
metal forms, the conii>any 
has gone a long way In 
solving a knotty problem — 


'owded housing and veulences and sanitary essentials. Mantelplecea and 



N erected by the Elgin, ioUet * Enotem RaJImnd ihr Ha ew^liiyedn at Gory. 


13.000 in the three-atory terrace honses, each apartmentilkihj 

22.000 nine rooms. ' ^ 

■ ' -■ The BdUon plan for monolithic eoactete consilftg^ 

$183,000 tlon— that of large molds of steel Into whkdi the 

em con- stone is poured— has been Improved upon In the n(i9Mir 

icee and ‘'sectional" forms used by the tinplate couqinny. 'nHlhB' 

oectlonal forma and tlNIr' 
Bcceesoriee In the pronHw 
of "setting up" nunillr 
26,000 separate pieces gSrik 
eomprlse the equipment Mr 
as many ua twenty dUMs- 
ent styles of bouse, (HM 
varying 1 n Btchltinil'—i 
The frames or seetloiu ssw 
oomposed of durable abSK: 
steel and consmioted wllli 
flanges wblcb can Mn 
clamped together to fi^ 
n contlnuona wnU or f^M- 
With the founflatiou Mo- 
tion In place n foreeMff 
workmen sets each aecMflS 
on. top of the prerloos M» 
untU the reqnlred helMt 
of the first w»U tasn be# 
renchod. Bnhh floor hr 


that of housing employees 
in Inexpensive yet durable 
houses which cun be 
grouped together in an at- 
tractive manner, and low 
enough In cost for these 
same employees one day to 
hoy. The same design was 
curried out In the same 
community by the I’nlted 
states Steel Corporation, 
which erected frame 
houses and afterward dls- 
iMsed of many of them to 
employees on the monthly 
}>aym«nt plan. 

Estimating the oo«t of 
the finished apartmonts 



tlty, aamranded comploM 
ly by ooBCfots vefofoniiit 
with bars of stoOl or mslM 
wtra. The inteifor and ^6- 
iierlor nurfocea n«s Intst 
amoothed tad polcdod, tbM 
painted, etidmlaod, piM’^ 
telred, aandrlil^ , 
tinted, tceonHpg to tMo 
pum of the nRjtdtoet, ahll 
the Mtfotic ettoet tio -4o> 
.sMiaotoiwodiKMi,. ' /ti '' 

' rntsso boaaes epd tptlM 

asotSafoiKlEttoMMIIII 
, from. MS mm ; 

IW)' A, aiofe#V ^ 




•<«'' tXM tvu«h «oiaaa 

Elwra ^ IrtMMIt iHnHM uiq»l« 

Th«lr 

liltl floor with do 

VIOtMom. Thera are 
Mv«ot«flW and plajr room 
.ICiMw MWrab luMtHa are In strange 
|ij> J|taflgl>«oiWi)^^ whti^ pravolU on Gary's 
.mum. M»e POOW woiktng 

>flUm It to hot wMUnial to come 

PhWto U^ng and alaeiiiiig in 
ito. ^ iwhr booMO, In toot. 

to thg idMaiMr 
(iWNWM eraotod hy the coriMm- 
/}to ateti mtu enpioyeea and ^ 

14 '^vulty Kow.” Theae frame 
‘^.oaoh beeawa a tenter in the olty { 
a«d tanaorattty. and hare flhhUy I 
i^i^Metwd hr tiM oorpeiatten. They 
^ hh dWtaond hr a battw elaan of 

OMifni), there Is ohe Mg obleetton to 
'iMilip Of Ihto Und noder the pretont con- 
WhiiiH. The matt and temlly who really 
Wtod ohoh adyantagee most are the onea 
tolw In a great majority of eaeee cannot 
4ICaM to pay the price. Further than 
mt> there la yery often a Clara dtotlnc- 
ttoh wUdh malcea Itaetf painfully nppar- 
eitt On eeCaolon, and the day laborer often 
pNtera to remain among bto own kind. 

Wff oonatTBCtlng houaea for the different Agiimpa 
gndM oi workmen (the baale being their 
ailarim) on the oame atreete. the ateel 
Oeiporatlon oyarcame a large mealura Iff 
tbto purely flctltloua yalnatlon. In a 
BtUaber of Inetancea It was found that the 
dgr ' laborer “uudwlched” In between two 
toaremen or auperlntendente was beneflted 
greatly by thriftier examples . ahead of 
Jriot. The tlnpUte company is endearor- 
Ing to do the same thing In Its houara 
and tbetr loeation. 

. While we moat commend the policy 
■ pdileh has governed the building of tbeee 
workingmen’s dwellings, we cannot re- | 
train from pointiug out how much better 
theae things are done In Germany, at leaet ] 
from an artistic point of view. The Ger- 
man town of Essen may be compared with 
the American town of Gary ; for at Saoen 
the enormous cast steel works of 'Kropp 
are located. The Krupps first began to 
build worktngmen’a dwMUngs In 1861. At 
flrat, tenement houses were erected, but in j 
1804 (in Alfradstiof) the cotuge aystem 
was adapted. 8o ter as external appear- 
ancea an concerned, there can be no doubt 
that these Krupp ootuges sra ter more 1 

attractive than toe housee at Gary. Be- 
twean 1871 and 187A over six million 
marks (gl,4S0.0(M)) were spent by Alfred 
Krupp to provide housing for 2,400 tem- 
llles. The architectural efforts of that 
pertod In Bssen were no more cradltable 
than those at Gary. It was not until the 
Krupp works began to develop rapidly 
during the nineties of the lost century 
under the directorship of toe late F. A. 

Krupp, that the problem bad to be at- 
tacked anew. In old Alfred Krupp’a day. 
the chief problem to be conatdei!^ wm 
that of providing cheap dwellings, so that 
even the pooreat workingman mlMtt have 
a chance to save money. When k. 

Krupp assumed the dlraotorshtp, It^ be- 
came a serious matter to provide bdaquato 
dwelUngs for hundreds of tomlltea. There 
were uo adeouate aecommadattons la Blo- 
wn. They had to be created. This he 
did, teom a a^litarian a» well as from an 
Msthattc point of vtoft. Twenty mlnutra 
aonthwest of the east stabl factory of 
Baton Usa hto coloiliy of Alfradsbot It 
woe built between lasd and 1800, and 
eomprisM about Ctoo hnntoad* and flfty 
atraetarto for one, two, *toiaa, atol tear 
lamUtoa Baoh Jtooto U«e to top mhM of 
a muiiil garden: aaab to^a amall^ilunila. 

AJtbmgh the Kn«|^ m$ra cmnpalled to 
eottoin Wtoeu Mtouto Al- 
ItodMlUl.oonld m ba Xuititor tottonM, and bm^autM 
/Urn 'town of 'Braan. jha4 Bto«ti to ttmt nal totato 

htoauto tolT* coetlF, the ld«| bfl Moilito workingmen In 
toititoMtto dtodUtn^ Itwonneoea- 

«toy"to totium to tliiu. ttotorant/wnlwi, but to tone- 

: 'gW^mtoWi 'tlmt it to 

heiteto 'tliito';'«»w ^ intto^etf ter the mod-, 


SCmnCAMERKlAN 


SoovM of Commercial Dhri Divi 

D IVI DIVI to the trade name tor the seed iiods of 
a small togumlnous tree botanleally known as 
CoMatotoa eoWofto WiUd., a native of tropical America 
and the Went Indies. Its natural range has been In- 
creased both to the north and south by planting. It 
grown aparingly In southern Mexico, but 11 U mure 
abundant toronghout Central America, Colombia, Oul- 



• «f the Krupp worklngmcn’a colony. 



anaa, ll^anemala, and the northern part of Brasil. Un- 
der tewsWiiilO condiUouB of growth It attains a hdght 
of •tetoa 80 teat and produces an immense num- 

ber «i. yellow flowers which raoemble those eif 
to* (Ogtisas iabkrwm Unn.), which U 

ptogiii teMtototto Tbim 

flototoi ato adto’ followed by dark gloosy-brown pods, 
whlto T*W one to three inches In lengto and are 
atoWt km toUda of oa Inch In Width. , These poda, 


which are at first straight, soon curve or bend like tUt* 
letter C, but when they are fully matured they curve 
like the letter S They are filled with a yellowish i»ow- 
dery substance and wltli a few dark-colored seeds. 
The seeds have no commercial value, but the yellowish 
powder contains as much as !50 per cent of laiiiiln. 
which causes It to be used extensively for tanning pur- 
poses. The tannin derived from these pods differs 
materially from that oblulned from oak 
bark or galls. It Is said that one part of 
dlvl dlvl is sutticleut for tanning as much 
leather as four parts of that from oak 
bark and the process (sjcuplos only about 
one third of the lime. Tanners seldom use 
dlvl dlvl tannin by Itself, but they gener- 
ally mix It with oak bark and valonia 
(acorn cui>s of Querotm arotlopg Linn.). 
Ijeather lu'oduced by this means is ustsl 
prlncli)ally for soles. 

The dhl dlri tree has recently Ih-cii In- 
troduced Into other tropical countries, but 
only to a small extent. In the East Indies 
Its cultivation has been most extensive and 
successful Although divi dlvl is pro- 
duced naturally In enormous (juantlties, a 
need bus been felt for artificial propaga- 
tion of this tree, especially In regions 
where It Is not native. Dlvl dlvl is at 
present grown for commercial purposes In 
Java, Ceylon, Itidla, German East Africa. 
„ and other parts of tropical Africa. It Is 

uEssan, cultivated on a small scale In the 

West Indies, especially In Janmlca. Tb.' 
cultivation of this tree Is simple, and tbi' 
yield Is often very large. Since the 
demand for dlvl dlvl Is so great, It seems 
advisable 1o recommend Its planting In 
all countries that have soil and climatic 
conditions In which this tree admits of 
being cultivated. That It can l>e grown 
profitably on a large scale In the Ameri- 
can trollies simply for the sake of Us pods 
Is doubtful, on account of the lack of etfl- 
cient labor. Jt cun Im; cnltlvuted, how- 
ever, as a minor crop in a banana, sisal, 
or cocounut plantation, it is also an ex- 
cellejit tree for shade or for wind brook. 

An exiierimeutal plantation was made 
In Dar-es-Salem, German East Africa, in 
1901, and the first crop from these trees 
showed that the results were entirely suc- 
cessful. An exiierlencetl planter from 
tropical Africa writes that dlvl dlvl In 
German East Africa thrives from sew level 
to 2,500 feet elevation. It liegins to bear 
in the fifth or sixth year, depending uiiun 
the character of the soli and climate, and 
retains Its capacity for iiroductlon up to 
the twenty-fifth year. A thrifty tree Is 
said to produce a quantity of pods vulue<! 
at about $3.25. The amount of p<gls pro- 
duced annually by a full grown trin* Is 
about KK) pounds; by deducting 25 pounds 
for seeds and refuse matter, 76 iiounds of 
good tanning material are left 
Dlvl dlvl Is reproduced wholly by seed. 
A seoil lied Is preisinnl b> mixing with 
the soil thoroughly rotted miiiinre In the 
proiiortlou of 2 to 1. The seeds are then 
placed k Inches apart each way and about 
3 Inches deep The bed must be protierly 
shaded, at least during the hottest part of 
the day, and the soli must be kept con- 
stantly moist. In about ten days the 
young seedlings will apiiear alsne ground, 
and when they are alsmt 4 or 5 inches 
high, shading may l>e discontinued. Nor 
will It lie neoeittiary to water the seedlings 
regularly every day uuless the weather Is 
very hot and dry. When the young trees 
are about n foot high they are earerullv 
transpUinted in their is-rinanent pIu<‘eH 
The young ti’ees are set 12 feet apart each 
way. In ense the tnnisplanttng Is done 
during very dry weather It will lie neces- 
sary to water the plants dally nidll they 
all have taken root and are Ihilfilly 
growing. They must 1 h> partly shaded 
during the first three uioiiths The care 
required thereafter consists simply In 
keeping down weeds until tlie I mis thor- 
oughly shade the ground, which Is nbont the time when 
they begin to bear fruit. 

The pods are picked off when they are deep brown, 
dried thoroughly in the sun and packed lu bags for 
shipment The principal countries fi'om which the 
American tanners derive dlvl dhl are tkilombla and 
Venrauela. Although small amounts are grown lu the 
Ouianas, Brazil, and in luirts of Ontrul America, It is 
not Imported into this country 







TK* Itiiiniiiffai utom ■nfl *t9 ladtsM more or teM tomni two tktl^ ft ^ 

ByC.F.T.l««n lB«k tb* limit. «l « the i4»^ -ilfetl .iJW/fcaiii ^ 

-•UK flrea<l«d lmrricfti«>« of the Went Indies .re »Bd jj. 'attlMr ,ll^ 

. ubout to iMwomo a more Important factor in nan- fh* two loQ| '>ltil^ Mitteal' 


3 Important factor in nan- 


I lea 1 ulTiitra than they liave ever been before, In view of and mt^le atsmt 1tlii» ‘'inUtaatetl IMMtIc" 

I 111- dlvciNloii of trade route* to the Caribbean Sen and the *yh)i«bto dttoner haa th» temw 

wlilcJi in to follow the oiHfitlus of the Panama Canal. * ' 

The tit teutton of our Ooverumont has been directed to 
file tiwHNlfy of u renewed study of these diaturbancee 
and tlie means of protecting vessels from them. The 
Went tier Uurouu has now In the pres* a bulletin on 
this suliject, from the iteu of Dr. O. L. Faaslg, lately 
In charge of the meteoniloglcal station at San Juan, 

I'orto Klco. Moreover, It la understood that the same 
lUireau Is planning the establishment of several new 
shore stations In the West Indies, and has already 
engaffed the services of special marine observers aboard 
vessels In the West Indian trade, who now send twice- 
dally reports by wireless telegraphy to Washington. 

Rtmtlar conalderatloiis have led the Nai'y Department 
to adopt for use on the North Atlantic a device called 
the bnrocyelonometor. which has proved of great value 
to inarlnerH In the F'ar Kast In determining the proxlm- 
ttj of typhoons 

Tills Instrument was Invented by the Kev. Joag AlgnC, 
director of the Dbillpplue Weutlier Bureau, ID 
1S!)7 It mny bo regarded ns the outgrowth of several 
earlier and relatively crude devices for enabling marin- 
ers to locate the dlr»*cllou of a neighboring hurricane 
from local ulMervatloua, vis., 1‘iddlngtun’s horncard, 

Held’s storm-card, Lloyd’s typhodelctor or storm- 
pointer, Vlscovleb’s c.\ clonogruph, Vlftes’a cyclonoseope, 
etc All of these devices tleis'tid upon the fact that the 
winds around a tropti-al cyclone have a deilulte rela- 
tion to the position and movement of the center, and gii>«r«Ar af tiu 

hence to the state of the barometer. 

The barocyclonoraeter Is a signal Improvement over ♦h I mt 

Its predecessors because It takes account of the fact * onnm or. 

that the norniuMmrometrlc pressure — a marked depart- P 

ure from which gives token of a neighboring burrlcano 
—Is not the same for all imrts of the ocean or for all 
suasoiis. It consists of two principal parts, as shown In 
the acoomiOTiiylug picture, which represents the form 
of the device now used In the waters of the Philippines 
and the (Jhlua Seas To the left Is seen a special form 
of uuorotd barometer. The liarometer proper occupies 
the center of the dial, and Is graduated In both metric 
and English units. Surrounding this is a flat ring of 
silvered brass which la movoblc around the barometer 
dial. The first step In the use of the Instrument Is to 
set this ring in accordance with the Indications printed 
on its lower half. For each soiie of latitude and for 
each season (here la a definite pressure above which 
the coudltloiia may be regarded as normal, 1. e.. If the 
pressure Is above this limit, at the place and time in 
iiuestiou, the mariner can lie certain that no cyclone 
exists within a radius of 000 miles. The ring Is turned 
until a red arrow, shown to the left of the segment 
marked “Variable,” iKiluts to the reading of the barom- 
eter dial corresiKindlug to this normal pressure. If, 
when the Instrument Is thus adjusted, the Index of the 
liarometer points to a reading to the left of the red ar- 
row, the vessel must lie within a cyclonic area. The seg- 
ment of the ring marked "typhoon" will then embrace 

all rendlngs likely to occur within the cyclone. The I 

latter is divided Into four concentric isoncs. A, B, O, 

and n, at various distances from the center of the A. iMtnuMitt tho^ MieatM th. proximity 

storm. Huriiig ascertained from the barometer the of IppliMaal 

proximity of a storm. It Is of * 

the utmost Imisirtaiice to , 

know in what direi'tloii the 

storm center lies from the ship '*'‘1 

and the illrectldii in which it Is * • 

traveling. This Is determined f— ^ 

bj the use of the cyclonom- / I / 

eter. shown to the right. The (I ^ ( 


nt Us circumference wl 
ixilnts of the comjias 
with eight diametrical 
engravwl on the glass 
neath the glass I'over 



A. iMtnuMBt that MieatM tho proximity 
^ ty pi mot w . 


through tho center of this 
disk (only the imlnt can be 
seen In the picture, i-Uwe to 
the knob) represents the di- 
rection of tho storm’s move- 
miMit The other little ar- 
rows engraved on the disk 
show the direction of the 
winds around the center, as 
determined by Innumerable 
nliservations of such storma 
These winds have a general 
rlght-to-left rotation around 


Trajectory of the attym and dIopMitfMi of 1||l 
, iMbarometric tinea round the «ort«x. 
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polid^eonMfiiMniding 1^ 
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of ^ aoU^ pfa tot 'ieMah''|iiMni^|i(«<. 
1 tut ahapt M aoudued paMm la 
of lai* In Kniope. and the outtook «w thU Kjlild of lfML 
otama jtroniatBa. Teota have bean amda in mhaif acmiif’ 
trtaa tilth apnay fool bonnora, bat whan It «ttiah,to 
aetoally applylag thaaa on sklplioara an pbotaela aMa«» 
aa tho jmW matbod vrotdd lead to a ndlaal traapfontax ,, 
tlon of tho extatlng apparatus. )|et only aaa 
oU homera needed for the furnacefi. ga well aa iadalnt- '■ 
lag wpUanoaa, bttt tho device* tor loading tho Ihl^ 
eombiiatlUe on board would need to be ohandoOs 
aldea grait atorage tanka are oeedli^ for tho Jlgal|d. 
and the aetton of the IMter upon Ithe walla off (te , 
taaha would bo atrangly felt when tlw voaaOl la n)W|^ 
at oga- It waa daetdad quite ncantly at an Impoatant. 
mtsHiig of aUpownara at London to go Into the, pro- 
dootieh of BoUdUted petrolenm hriokate oe a larga aaplak 
Thoaa are obtalMd without any groat ohmnleal monipir 
tatteB. The orndo oil la boiled and to It la added a 
tajn amount of stearic arid with an aieohiOlte aio]«djj||£ 
of eapatlc eoda. Upon cooUaft there to ohtalnedh 

and It has andtotont ooheaton to allow of maklttg tt" 
into oqnaroehapad briekata. Thaaa at. easy to haadle, 
a* they are not brittle not do tbey oanae dnot daeb 
Uoeka have a slow and very regniar eombi»tlon owing 
to thalr nnformlty of atrootnte. The weather does not 
aemn to ‘affect them, and they always reualn rieac. ' 
Hten boiling water to said to have no offset on the' 
htteketa. The baat prodoetton from then to ojach (hat 
a ton of soUdlltod potretonm servos Instead of hfh tons 
of cobL Tbo groat earing of spans on rii|ptN»id to 
evident, and another point to the great alhaMhind econ* 
omy realised for producing an eqnal amoont of steam. 
Home Brtttob naval angbieoto atudied the qnaatlon and 
cooclndad tbat for a single trip of a Canard liner from 
England to Kew Tork and return the loweat figure lor 
the oaring wonld be I8QJI00. They, atoo roported the 
frilowlng prints la favor of the new fuel : 1. IMo ap- 
pnriable modification of the fornaoee or bankere to 
noeM. 2. The brieketa born very woU In open fnr- 
aaca*. 8. They have a very high calorific power. 4, 
Ko Inflammab to gaa to given off under the aiiUon of 
heat In the fnrnaoe. 8. Thqy bora slowly wlthont 
running of IMuld, nor {to there 
' mny erackUng or explosion. 

No nah la left, fi lairir 

JJ IV regular ahape farilitetoe ator* 

a* lug, and tbaro to no apace lost 

JDi. 7. The briCkets harden with 

f, ' time and reach a great cnish- 

\ of the veaael wUl be much in- 

. / creased, toWeh to .f eaidtil 

.( Mint for war veaaria ffima 

(jr anotttor poftit of view,, it to ‘ 

; ’iMid 'Uwt'the .narififtilon.odB- 
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to tnoieaee the cpfiid :m fha 
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il^ Itofl^ il«» to fiftoH 0 »ie itotfon 
^;W^'i<il{^ or ito SOWnno AMasiOAjr: 

' A|msiiti.«i Rwl »6*’» f«»i flight,. 

la' tto Hon^iw AaaatcAif of Sep. 
oa Wha iwomiMB. 

Ito bnader fl( tto iMeoiriiuM, and my- 
piCyi>|g^>'|i!WW ^ gU|fl milobed Pooh, uid tro oWved 
to toma Ub Ipind dip h* thui off th« motor 
3W 4 id b«i(o«e TolplaDiiit) and oonaequeatty 
to tobiiia 00uld toivg d«velop«d dutiag all 

aoto ’wUiM to tak* a Maod agaliMt nTolv- 
xMtan, to him to toto to taota aad 
to hia Imagjaatton. itoo twiatod aagumaote 
and UaaioM ooaotiutoia. R. S. Moobb. 

WaitoagtoAt D. 0, 

llto CotomMu Bhto Jtottai 

To Ito IldRor of Ito ftnaimno AMinoAir: 

Motodoo. Major. Cmpa of Rngiaaora, U. 6. A.. 
ttialBW toatoilowtoC atotottent to re aouth jottyi mouth 
of OdbmWa Rivar. in Scnaimno Amsbioah of Ootober 
m, »U9: "1* la oooOdantly ogpmted that it toll be 
oeatoMad in the early epdiig of 1013 and that ita main- 
tonhaae toll not nqulre the damping of moro than a 
toMdl aouraat of roek in ito next fav yatok. while the 
tnato matotoa aarvieeabla,'' eta. 

to thaanniial report of the CUaf of Engineen, U.8A., 
datod Ootobar 14th. 1911, Major Moindoa aaya: “The 
aaviaal ‘aatlmato, approved April 17th, 1009, for the 
eotttptotoi of the eouth jetty «aa to,520.300, and la 
baaad on a report made by the tolrlot oflloera, raoom^ 
mending that the Jetty enraokmeat be raiaed to at leaat 
ataata tide leval. and that ita emot be glvaa a width of 
tot lew than 35 feat, in order to prateot the treatle 
pltog born early daatruotioa by atomu and toredo. 
The iaeraaaad ooat ia doe to the greater amount of 
atone regidmd, the bnreaaad eoat of materiala. and the 
heavy loaa during oonatruotioa in preitou yean, dna 
to deatmetion of the treatle by winter atomu and 
toredo. la acnue plaeea toe jetty la being built in deptha 
to gtoto aa aO feet, aad with 15 feet inoraaae in toe 
width of Ita eraat. It beoonua to onoe evident that an 
aormnottainaraaaa in the aoiount of rook ia required. . . . 
The Uto of toe tnaile ia very tmoerUin, aad the work 
Of tofatforoittg the rook moat be done before toe treetle 
beeoiBiBi un e erv le eable. . . . Amount required for ea- 
peadttaie in fieoal year ending June SOth, 1913, $1,000,>> 
WOt" 

Major Molndee, of eourae, haa the right to reviee 
in Setoember, 1912, what he wrote in Ootober, 1911. 
It la a habit with Oovemmont engliMen to make auoh 
tovitoma periodloaUy, and no doubt toe next Coagteea 
will be ofioiaUy informed that toe aouth Jetty ia oonqdet- 
ed, aad toat inatead of requiriag neatiy four mlUion 
ddtoe more, not another eent win be needed. Major 
MMndoe, however, moat not Unme pnUioiata far uihig 
the data be p ree on ta to Congreaa in order to get oon- 
atamtly aad aaormouaty faymaaing appropriationa, in 
praleieaee to data he heepa in atook for local uae. 

BeraoaaUy, I do not feel to all ooneemed by hia denial 
of aome atatanenta I made in toe floxarmno Aiuibioan 
in deaorlbing toe Jetty work at the mouth of the Colum- 
bia Rtw. liy atatomenta thtoeia an hia atatementa to 
Oongraaa and my deduettona therefrom are the inevita- 
ble oowduaioaa ^m hia atatomenta and an moNly oen- 
elwtona.' Thaw deduettona refer to the tone it will 
toke to ereato a 40-foot deep ohaand at the mouth 
of toe Odlumhia River and they, of oourae, are falliUe, 
being deduettona. FgMa, however, an infallible, add 
bHe arn toe feota on whito my deduetknu were made, 
lieott page lOldyf Ua rtportt 
“aoutojUtyoomiiMinto 1885,’’ 37 yearn ago. “Depth 
of wtoev to bw, 19 to 31 fee^ - Depth of water in ISilS, 
«ito'4S4 toOea of jtitty dbM. 31 ftot,aad in 1899, 28 
feet. Ry IW8 toed^ltod detoriomtod to 21 feet,” 
edMHl R toaa 17 yetoa Rtovtottalyl 'The nnudmam of 
W toaa 3»M ttto and if' 1911 waa 27H feet,’’ aa 
IneMhm qf «H CMd ih nltao yaan. The dednotton la 
Rito to lib pnatto «eto to Immaae atatod it wOl require 
to"to«ue<#fee»'dqptlL 

' ''«4to«r be 'toat‘ tott auooeedr If he 

<«Bb.#to«‘'lM9ayQil9 'to tiM 4bae,^^«oiiiptottog too 
atodjh' ivriyr'to 'Mis," bnt It wffi 
;>;|gpto!bi(mto 'IMto rjt^.mitea to 

J|/'tho 'toA' '4^^ It^ aad 
'MaMiltoH,'''M^attoed 
to'-iiie' 8 m ud imM* 
lto> mifbde leveL 


iWe an toftontod by the migineera on the work that 
It will reqnbe ttot to exceed toe yean to build the north 
jetty; aad that tob will plaoe the time in which Port- 
land oan hope far a 40-foot depth at itot to exoeed 
■even yean, to the end of which period, they aaaun 
ua, both jettba toould be completed.— BorToa.] 

The Neto York Eleetricel %otr 

T HB New Tork Blectrlcal lllxpoeitlon, popularly 
known aa the “Bleetrieal Show," held thia year In 
the new Oraail Central Paten, October 9th to 19th, te 
an adranoe over farmer shows In the demonetratione 
of actual devioto and In the educational exhibits set- 
ting forth the increased utlUzatlou of electricity. A 
diridnCtlve feature of the present ahow Is the presen- 
tation of the hlatorical side of the electrical Industry. 
It was Just thirty yean ago that the first Central 
Statton tot providing public Incandescent electric light- 
ing aervtoe to Mew York dty was pnt In operation by 
the initiative of Mi'. Edlaon, and very largely by his 
peraoual labor; and tote year’s ahow was fittingly 
opened by a luncheon given in hia honor. 

Heating and eoofctog derloes have always been much 
In evidence at the Blectrlcal Show, and this year the 
variety aad ingeenity of these articles te greater than 
ever. Among them ate an egg boiler, itself of attrac- 
tive egg ohape and holding five or alx eggs at once, 
a aamovar with removable tea-ball, a frying-pan that 
may be tnmed npaide down for making griddle cakes, 
and a combtoatioo ntensil by means of which one may 
prepare aa entire tweakftot— cooking a cereal, making 
toast, boiling or frying eggs, and brolUng bacon, steak 
or ehope— by changes and comblnatlona of the movable 
part Oomptete electric ranges show a remarkable 
advance over teat year. A large space is given up to a 
tea room for visitors, with many little tables where 
electrically cocked viands are served. 

The United fltates Qovemment Is well represented. 
Bxhlbita are made by the Census Bureau of tabulating 
and atottetical machines, by the Bureau of Mines of 
mining aivarataa and of an oxygen resuadtatlug equip- 
ment far miners, by toe Beelamatton ftervlce of photo- 
graphs of toe arid tends at the Weat in their original 
desert state and Bfter irrigation and of the vast engi- 
neering works for providing hydrc-eleetrlcally gener- 
ated power and irrigattoo, by the Navy Deiuirtment. 
the Bureau of Navigation, the War D^rtment, the 
Army Signal OoCps, and by several BnreauN of the 
Department of Agriculture. Tho Blectrlcal School of 
toe Brooklyn Navy Yard has a striking exhibit, with 
the bluejacket students in attendance and including 
a 39-kUowatt wUetess telegraph installation with which 
the first vritoleaa message will be sent to the Panama 
OanaL The Istbmian Commission provides a large 
operative nudel of toe Oatun Item, locks and spill- 
ways. Inventors’ models and drawings relating to the 
early history of applied electricity — the Wallace dyna- 
mo and arc tlgto. the Page motor, the reciprocating 
eteetric engine and certain other apparatus of Prof. 
Hmiry, and a mod^ of the Morse telegraph regteler — 
are contributed by the Smtthsonten Institution. New 
York State furnishes an operative model of the use 
of electricity on toe Mohawk River at Yosts. 

Aa In all “ahows*’ of this spedal character, many 
exhibits,. demonatratlons and selling booths are found 
that have no dlreet connection with the main object 
of the show, ffae of the most Interesting among the 
strictly eleetriail applications shown is an exhibit 
bearing on the problem of the food supply, vis., the 
stimulation of plant growth by electric radiations and 
electrified irrigation. A good-sise model greenhouse 
te installed' to demonstrate what may ultimately be 
done by electrklty in the “forging" of garden truck 
to obtain early fresh vegetables and In Increasing the 
yield. This demonstration represents an agricultural 
art which te still In the experimental stage. An actual 
utilisation of electricity In couiiectiun with farming 
Is set farto to large photographs, including those dis- 
played by toe Beetematlon Service, already mentioned. 
A oonsMerable space Is given over to electric incu- 
bation and tofllr products. Including an actual barn- 
yard aceoe Wito sevendi family groups of mother bens, 
ducks, and Gtitoea hens and their artificially batched 
Moods. |ieetri|] Ughtlng naturally figures largely to 
the ahow» both to toe illumination and decoratlona of 
the boUdlag and to the special exhibits of the progress 
that baa liton ataiSe in electric lighting. Including prog- 
taos to tfiRMton tamps. An improved farm of the aC- 
oaUad 'tetoal^-titta'' filament temps, giving an evenly 
dtetritatold' WtoBkmtlon far desks, deserves mention. 
The ‘dwswksttatow of commercial work Include eleo- 
trle 'tepta*, MeUiililvOXkall power appUcatlone, the lead 
storaga hailb(|li>takl toe Bdlson atorage battery shown 
ytlth toh'llidMplI^ machines used to test the endttr- 
aOee ^ cell to mechanical shock, 

gto, alternattof enmut rectifier, 

UtatrniiilM'l^^ on reading the electric meter, 
motor "InMn teettta^ elevators fw toe handUng of 
fooda lk •TiMfeHtaMa aad department atone and toe 


Uke. Among household applications of more or less 
novelty and use are “general ntlUty” motors and “pow- 
er tables,” Improved types of vacuum cleaners, wash- 
ing machines and other labor-saving appliances. Hev- 
eral of the electricity supply comiainlos of Greater 
New York and vicinity display Instructive charts, auto- 
matic Bterooptlcon ^lp^vs and photographs showing tho 
growth and utilization of their pr<sluct, In Hue with 
the reniarkalile activity of the "new business deparl- 
ments" of the central station compiiTileN nowadays; and 
the Brooklyn Bdlson Company has a KMt-fool panor- 
ama of the BriMiklyn water-front, reallsttcally Illu- 
minated, to sel forth the desirable features of that 
borough as a location for manufuctiirlug enterprises. 

The electric \eliiclc exhibition coniiirises many makes 
of pleasure carriages, commercial cars and industrial 
trucks. SiSH!lul provision Is made for the "deinoii- 
stratlon” of all kinds of cars, Iticludiiig a ten-lap 
track surrounding the third floor of llu> hall and 
roaltetically arranged to simulate the real outdoors 
Instructlou In driving electric carriages will h(‘ given 
to women visitors, utilizing siascial uitpUauces to make 
the learning easy. 

Sinhalese Iron of Ancient Origin 

By Sir Robert Hadfield, F.R.S. 

T HBRB Itelng little definite evidence regarding 
ancient Iron, the author descrllsis some s)M3clmens 
from the buried cities of Ceylon. Ills isiia^r supple- 
ments one by Dr. O Pearson, read to the Itoyiil .Society 
In 1705, on Indian steel of modern luiinufacture. 

The specimens investigated, obtained from the Colom- 
bo Museum, through the kindness of the Governor 
General of Ceylon, Sir Henry McCullum, are (1) a 
steel chisel, fifth century A 1>. ; (2) an ancient nail, 
probably of same place and date; (3) a bill-book. 
Thlij date has been verllled by Dr. A. Willey, F.B.S. 

' filxanUnatlon of the chisel showed: 

Speciar 

C 81 S I» Mu Fe Orarity 

traces 0.12 00(« 0.28 nil 00..3% 7.60 

Dlfterenee Mng slag and oxide 
Tho Fremont shear test showed 10 tons per square 
Inch elastic limit, 20 tons per s()uare Inch breaking 
load. The shock tesl showed 17 kilogrammes with R5 
degrees bond liefore breaking The Brlnell ball tesl 
showed hardness iiiiinbers 141 and 144 on opposite 
sides. The scleros<'opie liarducss was 35. The trans- 
verse section shows the specimen to be somewhat car- 
bonized, with carlsmlzed areas on two sides. 'Pbe pres- 
ence of Martensite and Uardenlte suggests the Im- 
jHirtant information teat the <hlsel was qmmehed. 

The analyses probab^ reprewuit the only modem 
complete detcrnilimtlon of the coiuitositiou of authentic 
specimens of ancient Iron The ix-rceuluge of phos- 
phorus, though high, dis^s not greatly differ from mod- 
ern bar iron. .Sulphur is extxremely low, showing tho 
employment of a very imre fuel. There Is very little 
silicon, while manganese Is entirely absent, which Is 
somewhat remurkahle since nearly all Iron contains 
some mungaaese. 

From microscopical examination and other testa It 
roeolts that the specimens represent wrought Iron 
rather than steel They somewhat resemble puddled 
iron, and seem to have been made from rather Impinre 
ore. The percentage of carbon Is low, as is the case 
of other Impurities with the exception of phosphorus 
Slag te present in considerable quantity In a lumpy. 
Irregular form. Indicating that the material was not 
submitted to tee amount of forging undergone by 
modem wrought iron. 

The author has also been able to obtain specimens 
from the actual Delhi I’llinr. These have IsHUi 
analyzed, and it may be lutorestlug to give the com- 
position, which Is UB follows ; 

C SI S P Mn Pe Toul 

0.08 0.046 0.006 0.114 nil 90.72 IM) !KW% 

Specific Gravity 7.81%. 

The iron percentage was determined and not taken 
by difference. 

It will lie noticed that this material Is an excellent 
type of wrought Iron, the sulphur iierceiilage being 
particularly low, O.tXMl iier cent. This Imltciites that 
toe fuel used In Its manufacture and trealinent must 
have been very pure, prolwbly It was charotMil. The 
pboaphoms percentage Is (>114 tier cent. It will also 
be noticed tlwt there Is no manganese preseiU, which 
te a somewhat siK*clnl rsdiit, as wrought Iron usiially 
contains some manganese. 

This is probably tho first time that n complete 
analysis has been given of the material of which 
tote pillar Is composed. 

Both the analyses now given re\ireseut material of 
almost similar comimsltion TMils Is Homeuliat remark- 
able to view of tee fact tbnt these spiH'lmeiis were 
taken from places wldel.>' apari The iirocesses then 
prevailing of manufacturing this iinelent Iron were, 
however, evidently’ very similar In different parts of 
India.— Proceedings of the Uoyal Society, A, Vol. 86, 
3012: ateo of toe Iron and Steel Institute, May, 1912. 



Landsman’s Log Aboard the United States Destlro^r 
“Patterson” — II, 


By J. Beniard Walker 


T llKHH 1 m a Hliarp word of command 
fiujii lh(« briilKo, foUowod by a crash, 
a rfvoi luTutliiR rail Ip, and a prolonwod 
shudder throuRhont tho whole fore iwrt 
of the ship, and we are at anchor for the 
iiltdit, or rather for tho early imrt of It, 
within a mile of the cluatored bnlldlnRa 
which house the aunimer vlaltora to Block 
island. 

The day has l>ot*n a characteristically 
Inisy one f(*r the tori»edo-t)oat destroyers. 
We were under way at hve In the morn- 
lUK and have been ceaselessly enKaved In 
a Aarlely of nmneuvera for tho last twelve 
hourK. It seems to me that we have put 
In a strennoiiH day's work ; but a wlre- 
loHM has Just been received from the 
Admiral, giving (he proerammo for a 
nw'les of night maneuvers, which will 
iiectstsKate our getting under way at 10 
r. M. for an all-night stretch of the most 
exeltlng, and certainly the most trying, 
of tho dutii*s which fall to this aeverelj- 
worked branch of (he naval aorvlee. 

U is not of (lie night work, however, 
that 1 am now to write; 1 shall rather 
make s<mu> notes on the work of mine 
sweeping, which has hjrmed the exerclaes 
of the day now drawing to Its ebtse. 

The loriiodo Imnt, or rather the de- 
al ro,\er, us It Is called (toriiedo boats 
are no longer built for our navy), has 
undergone a develoiimont In size, speed 
and power, and the enlurgeraent of Its 
held of o[)erutlons, which is as great ami 
prolmhly greater than that of any type of 
warship. The earliest torpedo boats were 
such diminutive cruft and of such llmiUsl 
sjieed. thot their acttvltU*s were confined 
chlefiy to the sheltered bays and harbors 
‘of the cuostlliie; and even lii that re- 
stricted Bi)hpre tludr value was very prob- 
lematical. The first boats built for the 
British Navy In the late seventies and 
earl,v eigblies were little craft sixty feet 
lung, seven to eight feet in beam, and of 
n disphicement of from fifteen to twenty 
Ions. Their Ix'st speed was from sixteen 
to siMouleeii knots In IKMB the dlsplace- 
iiieiit hud increased (u forty tons, and In. 
I'-IKi to eighty-five tons, the speed rang- 
ing from eighteen to twenty-two knots. 
Aliiuy of us still remomber the "Stiletto, " 
tmlU by llerreslioff at Bristol, Ithixle Isl- 
and. In ISMI. Wo were very proud of tho 
I'limous craft iu those days; yet she was 
only elghly-elght and one half feet In 
ieugtii, with a displacement of thirty tons, 
and ht>r best speed on trial was a trifle 
fiver eighteen knots In l.spo we were 
bnlldlng iMiiits of llit) tuns displacement. 
In ISKKi the displacement had risen to 165 
tons and (be M[ie<sl to twenty-six knots; 
iind by the year 11)04, at the time of the 
ItnsMo-.luiiaiiese wnr, the displacement of 
the foniedo Ismt (or desti'oyer as she had 

'■nine III was between four and 

the liiiiidrfsl luiis niid the siiecfl liad risen 
III Iblrtv knots, 

Now tills war afforded a %er.v severe 
test of the all-roniid iiilue of (he destliiyer 
It stniek the first litul blow and gave to 
the .Iiilianese tieet an ascendency which 
was iieiei lost lliiongliout the war. The 
.luiuHiese put their destroyers to new uses 
Tliey emploM'd tlieni lurgcly as dispatch 
boats, and foi seonting and other service 
wlilch took them oiil niion the high sews 
nnd culled for extembsl eriiising The 
destroyer iissumwl a new Importnnee. Its 
sphere of ois>rHtlons was greatly en- 
larged, and the udvuutuges of greater dls- 
lilacemeiit and better sea-keeping ipinll- 
lUis wore Immediately recognized Wince 
that war development has been rapid. 
'I'li-dny, scouting duties with the fleet have 
iieen lurgoly handed over to these craft, 
wlilcli jiow perform much of the work 
formerly allotted to the unprotected 
cruiser Within the next three or four 


yearo. we' shall ne 4e«traar«n( tn»ii 

one thousand to ftftoen hundred totw dla- 
placMieot, of thirty-dye Imobi »nd 
provided with a fuel uupidy wlltoti artB 
give a greatly ektended tadtoe of aetton 
In company with the battleship deHto ^ 
Our oedew tor the day were to .pisi»4| 
to a point off Watch HUl. tFbere m 
would find a fleet of balf-e-doitoii taMP 
ships, surrounded by n mine deld, Wfllp,. 
had bemi laid ovw night by the 
and through which, by toe opentloii' 
known as ‘^sweeping.” we were to open 
a channel for the eecape of the fleet Al- 
though toe ml&eS were supposied to hn*» 
been planted by aa enemy, as a matter of 
foot they had been laid down by toe bet- 
tleehlpe themselves; and before proceed- 
tog to deeorlbe the sweeping operations 
ns carried out by the deetroyers, it lyottld 
A bingtii of f'haln, drasged tiy two deatroyen tbrouth the min* field, clear* a chauMl. The well to explain toe rtiaracter Of the 

light draft of the deetroyer* osabto* them to pa** clear of the mine*. method Of ptontlDf a mtoe 



Deatroyera clearing mine Held by “aweeplng.** 


fleld. 

The mine consists of n hollow metal 



One of the “Patterson's’’ boats reeovering n nine whlek has been broken adrift 
by the sweeping opwratlons. 


sphere, loaded with one to two hundred 
pounds of high explosive ; a cylinder load- 
ed with ballaat ; ,aad a connecting length 
of wire cable. The loaded cylinder is 
lowered to the bottom and serves ae an 
anchor to hold toe mine to place. The 
mine vhto Its explosive la eooneoted to 
toe ground anchor by toe cable, wbleh 
la BO adjuatalile that toe mtoe wUl float at 
a predetermined depth — say from twelva 
to fifteen feet below -toe surface of tM 
water, toe cable paying out or titolag up, 
a« toe tote tlWB and flUfs. rnM Srtierlcal 
ttttoe with Ita cherfe ot high axplosive tto- 
tog buoyant, tautens the conneettog cable 
and floats at the deslrsd depth, which Is 
ao chosen that toe mine will strike toe 
submerged hull of a warship well below 


Lowering a platform u 


the surface of toe ivater. The mines are 
laid In Huoeeealve rows, which are so 
placed with regard to each other, that a 
ship which might iwmb through the flmt 
row will be certain to strike a jnliie of 
the second or third row. 

Elach battleship carries a eomplote out- 
fit for mining ojieratloiis, and toe seamen 
are Instructed how to load the mines, ad- 
just toe automatic firing mechanism, oon- 
oeet up toe cables, and put everything In 
sblp-shape condition for mine-planting. 
The large Illustration shows the crew at 
work on the auarterdeck of a battkmbto. 
assembling the mines ready for phibtlug. 

The mlne-Iaylttg la done by the , ship’s 
boats. Stout tlmiwr plntfonas are con- 
strueted on the deck of toe battleship, 
and along opposite sides of tblk are placed 
three mines with their respeottoe gochors 
suvended over toe sides of tbejilstform. 
The ■hto’e boats are brought alongside and 
Ihe plstfonns are UCted from the deck of 
the watehlik and hrweted'down upon too 
gnnwalee of the boats, ss shown to toe 
aeoompanylng Illustration. When the 
boat has been towed to a designated posi- 
tion to toe mine field, tbe anchors are 
towered to sucoeeslon by means of small 
,.cnines rigged at bow and stem of toe 
' boata, and the spherical mines ore 
dropped over gfter them. Bow aBbr row 
Is planted at suitable Intervals, until the 


Its way out of a barber meoanad by a 
gxoup ot submnrtnee. To-day- it WM Mip- 
posed to be forcing ■Us way -out of tbs 
» harbor through a mine , field Tee- 
^teiday It wan toe duty of the fleetroyere 
to drtect, Slid if poaidble sink, the sub- 
piMlnee. To-day It was tbe duty of too 
Ixoyera to open gp a Wlflfl fltwhttifi 
/ toftoigli toe mine iwd, ettocr by ftoMrthMi 
toeinlnes or by egplodinf ' 

gAtoh'ilM.dtdtfif atatoM# to*-ggqi^ eounte.on 









AMERICAN 


I IrWdi punM uNir tb« uioe fleia 

1#]^ j4i|W wwt «Me to ^0 Id uiMy, almso tbe minas 
. le«t btHoff tli» wtitr and the deetroyen 

dtkir hmr aukt or alne test) to tbe fleet 
jlMro <a the deetvqilton took etettoa a few bun- 
dled leMaitort «ind a leiucth of <duto oabto 
mt throne the etern of otie to the etem of the other boat 
. vhe ende of the ohato were made fast to two lengths 
of tovHnf eable, and It wa« allowed to drop to the 
bottoitt. ^ two deetroyere then steamed across the 
Qiine 9^4 Jb the dlpsetlon of the ^'Patterson” at a speed 
of three or four knots, dragging the chain cable oyer 
the bnhbnn. As the cable encountered tbe anchors of 
thf nflm It would slip up over them and catch the 
Wire rope entandlng from tbe anchors to the buoyant 
ulnaa ahore. Under tbe pull of the destroyers, these 
mwa would elide Into the bight of the chain : and, If 
thf'mlnsa were not theontloally set off by tbe shock, 
the anohocB, the anchorage ropes and the mines them- 
leieoe wonld be dragged along by the destroyers clear 
af tbe Wine fleld. A little to one side of the conrse 


Ing would hate to be carried on under a heavy fire. 
Similarly, if Mte shlp'a boaU attempted to plant a mine 
fleld In the approaches to a harbor, the work would In 
all probability bare to be done under tbe fire of the 
enemy's scouts or destroyers. 

But, dangerous as this work will inevitably be, tbe 
history of our navy has shown that the greater the 
perils of any given senrlce, the greater is the enthusi- 
asm of the offloers and men to undertake It. Popu- 
larity of any naval servloe Is gaged, not by Its dangers, 
but by the magnitude of the results which can he 
achieved. The experience of the Russo-Japanese war 
showed how deadly are the toniedu and the submarine 
mine; and it is certain that the navy which is highly 
proficient in mining operations, whether for attack or 
defenee, will have a strong physical and moral advan- 
tage over an enemy that Is deficient In this kind of 
warfare. 


Lightning and Our Foregta 

B ULLBTIN 111 of the United States Forest Service 
is a contribution to an unexplored field of research 
which promises to stimulate new and fascinating in- 


au explanation of the results of the author’s own data 
Hud efperlmeuts. It Is, however, a most admirable 
endeavor and Is executed as well as the nature of tbe 
subject probably permits. All who have made u study 
of lightning ami are acttualntcd with the paucity of 
reliable printed matter dealing with the subject, are 
familiar with tbe dlltirnilties that surround the de- 
cipherment of whut records tliere are. The author’s 
own figures are all based on reliable data and his con- 
clusions will prot)alil> stand the lest of much more 
extensive reseurohes, which others may conduct later 

This bulletin, whicli can bt- had for the asking, 
should be in the bunds of every forest otfleer In the 
country. The imblicHtlon should not only Ik* In his 
]M)sseHsloii, but It should be read very carefully There 
are very erroneous Imiiresslons in the minds of the lay- 
man to the efTt*et that certain trees are more Ihiltle to 
Ik* struck liy lightning Ihun others, and the general 
public should Ik* familiar with the tliidlugs as set 
forth In this bulletin. The author's conclusions are 
us follows. 

1. Trees are the objects most often struck by light- 
ning because; («) They are the most numerous of 
all objects; (b) as a part of the ground they extend 



Tbs oirmr of s battlosUp am hera eniagsd lo asteubllng the mhies ready tar pUattag 

thus awnpt ovemhy the first two boats, anottier chain qulrlas. The anthor'a aim In the work, as be has upward and shorten the distance to a cloud; (c) their 

was draggofi. clearing angtber hundred feet or ao, and deafly outlined It In the Introductory iwrugraph, has apreadlng l)ranches In the air and spreading roots lu 

then the third pair of deatroyere dragged their chain been to arrive at some definite conchislous regarding tbe ground present the Ideal form for conducting an 

aefow (he mine field. As {be deetroyere reached the the relafivn frentteucy with which trees are struck by electrical discharge to the earth 

'^Pattereen'* thay bqi«>ofl totport or ataVboard, dragging lightning, the cOadUlons which tend to produce the 2. Any kind of tree (s likely to to struck by light- 

the mtpturad mines clear of the* channela Finally, greatest danger, and the rduHve susceptibility of dlf- nlng. 

another pair of boato .worked' over a wide area throng fereut kthda of trees, with the advent of a scientific 3. The greatest numlier struck In any locality will 

the center of ttie channel thua eleaied, eo as to make fire proteeUcfl. on the National forests naturally came a be of tbe domimuit stiectes. 

ailN vft removing any mlnea which nilght have escaped fuller lufioiry the causes of forest firen. nte 4. The ItkelltioiMl of a tree tM>lng struck l)y llgbt- 
thp fitot swewlng. ' raault, heg keen ^ compilatlou of data from all parts utng Is tncrease<r (o) If It Is taller than surrounding 

Tkearetlcnlly, the Chanad. was euceeMfully Cteaved, of the tlAtM fitotnt nlative to Hie fretiuency of forest trees; (b) if It Is isohitivl, (c) If it Is upon high 
and (be fleet atoamed ofit (hixwgh tlw mine field with-, flree ftom I^htnlw- <wve been gathered ground; (d) If It Is uell (deeply) rmded; (c) If it Is 

^ 4>e Joeg or InJmi^'ef « l«t it not be ■ ebltfiSy Ofi tfl*.:i(|i^Ottal forests by nearly 8,<X)0 toreet the beat conductor ut tbe moment of the flash; that Is. 

fl4iipili#g(C >tomvever, that mine-laytag <a rntne-aweepliig tjfllooai. ' to theoe fieM data extcbalve lab- if temporary conditions, such as tolug wet by rain. 

tto oompOivatively ehnpto epewtlon which we 'ntattiry' iMjHit^l'wyiln weM conducted ,wtth a view to transform It for the time from a iKH>r conductor to 

' ' ij4(ifi(iiili»a (hat An a matter of fact, fl; > one detocnmiw eonductlTlty 'of our nattve woods, a good one. 

Wtitm to the first Kaito the to teak to attempt to bring wlthtn O. Lightning may bring about a forest lire by Ignlt- 

whtefl Mmiy itke fdlinmhMMa to a. harbor the eomgitottf IImb' than 80 printed pause a review Ing the tree Itself nr tbe humus at Us liase. Moet 

A to«te|jy of hoary of the hlatiny ot paat Investlgatlfms, a dlscumlnn of fiirest fires caused by lighlnlug probably start in the 

or mveep- the thaodea agA beliefs held by tbe layman, as well us humus. 



Aviation at the f^nch 

Military Use of the ^ Leaj fc lf PisiWWr 

By Stai^ tik Mem:h 


\ i 1 Ifoi <jH the chlof UM of the aero 
I liiiu HH foreMWii l)\ the Wright 
IrlhirH «ua that for lulIlUry jmr 
iNNtH 1 rtiiice nuH the flrst country to 
iii[l \ tliiN modtrn machine In the ma 
I n\«rM which take place everv fall In 
III luiiiitiners of 1 U 111 die In 1010 tlliee 
1 f HI tor itlnnce were Hupplled b> the 
II II tifiK tun re for the purjioee of show 
lie whii (oiiUt la dune 1 ant year mill 
iiii\ inhitloii had ijetHitne half way or 
^ I i7((l mid tluri were a iiumlter of aero 
lliiKi iiri-nuced In groupK of three or 
r in Imt till c iinroander In chief did not 
mill I iiiiKh use of theee and did not reeng 
) I/I all tiuir tKiNHlhllltliH Thin ^ear nvin 
II II line adMinced hy auch leapii and 
I iiiidH that there were nearlj four wore 
ml iilnnii on the ground and theee ran 
(liliiee were all arranged In aeparate ee 
oidrlllcH or groupa ooiiMlatlng of from 
IlM to eight innchlncH each The gen 
I rain In command wiie ahh to call uiHUi 
the pllotH of thcNc airoplanw to go out 
on Hionllng and nituHage-oainlng trliw at 
a nioinintM notice and ao well did the^ 
aciomplNh this that there were no nccl 
(Unis IhDughout the entire maneuvera 
and- tin hcadnuarters of each army was 
iilwins iioMted as to the latest movements 
of tin inemv The uirungenient of tin 
iirmlis In the lunnrniers this vear was 
as follows 

'Jhi niue Arm\ located In Anjou aud 
tommunded In (tineril (iiilllenl Included 
the JOth and 11th toips and the 1st 
Division of t tiMilrv while the Ui*d Arm} 
scnttireil along the upper ( reusi and 
(omiuaudeil hv (»eueral Marlin Includetl 
the 0th t orpa the ’Ird Division of Infun 
trv and the Colonial and 7th Division of 
(avalry With the division of reservini 
I he entire number of frimiis was about 
120000 the whole lielug under the dlrec 
lion of the commander In chief General 
loffic 

llie two contending armies were each 
provided with four escadrllles of aero 
I IniioH an escadrille containing on an 
avtiiige six miuhlnes Ihe blue Army 
f ICO conslstfd of two escadrllles of Henri 
I II nun n twosinteii biplanes one of 
I If riot monoplanes and one made up 
I If of Illfriot and half of Borel luoiio 
Inns Till Ued Arm} on the other 
I mil hill one iscudrille of Deis r 
iliisslii twi Kialtil inoiioplaues one of 
Mimrlii latiiian hl|ihities and one of 
Ilanrl I iiniioiilaiiis while the forth was 
II tiilMil isiuilrllli of three-seaters In 
I liidlii). iwi D< iierdiiHsIn monoplanes two 
ItiiKuil Uplmis aniJ two Meuisirt mono 
jlmiis lath uiioplnno was obliged to 
carrv tin intihsurv spare parts and each 
iniiv had lisldis a complite eiiulpmeut 
f 111 I I wiilshu)is (Ic conststlng of 
I e m )1 1 truck f r i M iv two aeroplanisi 
Oil! if I nr illiistiiitloiis shows n isirtahle 
lepaii sli 1 wliiiii I jiislsts f a largo van 
c iitalnlni. II lilln piindii vlsi and nil 


illnslriillon and thus miking ample work 
lieiiches for tin imtlimlis Kor tin 
troiis]Hirtalloii iii uiii|lums whin 
they do not flv fi mi j ohil to imhit 
large twowheeletl vans an pn.vldeil In 
which the aeroplanes are placed In a 
semi dismounted coiidltl u and drawn 
from point to point by nttuihlng the two 
will (led van to the rear of a motor trm a 
riic maneuvers of the West as thi \ 
Wirt called this vear occupied two weeks 
from th( 8tb to the 21st of Heptemtvei 
Dinratlons began on September 11th 
whin the two alrabipa uaed in eoniiectlon 




A BMriot eKadrllle itt fnmt ef a tttrigiUe |i 


Repair aatMiMMle wltli «Me lowered l»*fma « Mi 



Sharpoheetew » tot fumpMliH Mth . 


ptnea at ^ mm 

ttvely. a%e 

td mUk nmr mta mMh mnM m 

flying *Bd mmsMIW tlwmgM ma m 
Hwidroda at RIgbb <>« 

end iSiMMmil mm Mr Hmr 

iMMifliiM nmm 0m ■«. 
tllie rtfw mre fftiAt if 

«f ibi^ «app)r% wmxtr 
ttt »> itrMgiit iMwk to 

ABieiig tlie iMWtlir fUgUg iSfldf «« Ufa 
Uth wen tam of ohoot X2fl a^lpi avin, 
node t>r tliinia UeatawdM* «bA ttM atir* 
Roaat pttAm 0m iMt IpfllUK at (Me 
maaMm«|» lOaob itwted vma 4m, *at 
of the fe^^elglit oaroiflaiiwi 
etewm mm tm»ant»7 &uma9, avA 
four of ttwee were «iiptiii«A Mr the e|kM«r* 
Nevrartijirieea, OenM»l <jkiaUnl «(Micni)t«> 
toted lilB avlatora on the abnndoiMe oad 
eonoetaees of tlie Infonnatioii tb^ fath- 
ered. Ho stated that be bad node hie do- 
eMoM largely ea this iafttmattoot oad 
that ho haa sever flottod hhHaeU! is • had 
pooitton from bavlaf dtmo m 

Aa all the mliitafr pUota wem oktUed 
avtoton oad had hod attportonae ht flylof , 
It U Mt to be weodered at that the ro- 
porti tbor gavo were wondbrfh) in their 
oaenraer «ad detail The dent that eoeb 
aviator genecelir boa • eonrenien to 
take note at the eedftrr bt^mr htm and 
report on the eM^taaeata ef the troepo. 
made It all the moM peealbte to gltre oe- 
curate inlominatloo. In tow tnataiwe a 
wett-kMiwa aviator taaded Ifwido 0zaiid 
Duke Nicholas of Rwola aa4| gave Um 
persoaallr a report at bhi tooat^ iHitbt 
Tbo Hrond HAo was so enthnsod at 
reeelvliig this intonaation that be had 
the otBoer sign the report, ind he oeqt 
It to Rassia to show irbst is being eoeom 
pilsbed by the Hreueh tolUtnry avlstots 

In addition to this ^oonltig of noeor- 
ato Informethm peonptly by the eCKMts, 
aadi Intonaatloa woo *t the dtwotial of 
the Oenarolsliietiuitiy by meessof vidrelees 
telegraphy The Xhnnao tdptaae of es- 
eoditHo No 2 was dried with S new wire- 
less transinisiiteb set, the iovontion of M 
Bonest Tbie set eonrtots of a small 
dynamo driven from tho eeroplene motor 
by noana of oproSketa and n ehoin and 
ehoovMng not more than hhlC a horse- 
poteer, end on oxitoniin ooaoiatlBg of a 
wtoe nlMnit HO feet to length'-etoMant 
ftor troaemlritog missagis a dlstanoe of 
Of mUco. The oMght of the entire ap- 
pevotoa is but do pounds, gnd the epeoe 
tt oenndos Is 10 by 10 by SO tnehes high. 
DWtog a twO-hoor toeonnoUer on tSep 
temheir lOth, in wMeh the tovebter was 
M the hey of the iMdromtid to the neve- 
friano, mesOeges were sent eontinnoasiy 
daring the fUght and headgnartera wan 
Mpt la toudi with all that was going on 
sbont the field When the eeroplMie was 
at a height of from J 1 . 0 B 0 to 6400 feet, 
the eomnintohattoti was periheb. Itog and 
deads were often totonieeed between the 
oereplaae and the reeeMat ttettofi. bitt 
nefiher oHeotod eonnantdeattoa. Tide 
new eyetom hoe the odvantsde that there 
la ao itttorfiirenee wito other otatton* nod 
iKljiy the epebtot .pomblle tonflrifig eta- 
ttone eon oatoh the meisgee lM«a toe 
oetoptonei The apperotoe i«| to etogde 
totri an erdtaary eopper efii), filter fihent 
f#n ruths’ ttainlng, be need tor Ihe 

iitor tofiny moia efiOdANh fiM 4fi« 
M mefie dattog the Mie 
tofihtototo, toe IktMr rnkm 



Sf PP <ilMiiMR rnmi m 

«lw8i §» tT waj uttw! VMiiioBii 
SHtiab 

«ti9i « w w ^W ii > •WQfMW dnr 
! A^ttniMdwirwir ini It «obataii of 
^ #MI mam irm^ amde In 
M^lifWMk ItU MNMtetf on a bltxflc «f 
1$^ Mll^ IMA 1W14|^ Iqr ftwr atMl 
liliMM. AnxM Ita t^ aniTMa a large 
MUb Malii oC iroad, «ov«c»a wltb ean- 
ii^!tHMlai»luiMai«d ^ mia 

to fit mte a cap e««r the 
Mm m Cba of the dlHglble 

fkfi imim woffita aa COHowa Tile air 
liiilRJvlanMiwat mamaat A “taaaar 
«< Mmm Wngbif out Of (He cone la pulled 
oM 4MI fho rM Wda ace atrapiied lu 
dMtSnfiUr lit a Utnda amnmd the front end 
«K llw mmom the dlriglhle la then 
taicap MMcar the autat. the cone ta 
hromaiit la Una wl(H lt> and by pnlUng 
facial fha laraiid on a atrong ateal cable 
to irtikii M the alngie ropea of the “tea 
lain made teat, and vhleb maa over 
a PtfiM drop 1 b (he apes of the cone the 
met Had af the envelope la drawn firmly 
into Hm padded ctme 
Id an eshanaave trial dorlag a very 
rainy and atonny night, It waa proved 
that the alrahlp thna moored and with 
the envelope kept atlff by a blower pu^ 
log atr from the ground through alxty 
teat of tenr-lnch hoae Into the ballonet, 
awlnga with the wind aa freely aa a 
weaUMrrane while the cone prevenU any 
collMon with the maat. If the wind be- 
eomea very' irregular 

llw Lookmtt HfMiateiB Road 

A ftBMABKABUa piece of road build 
lug baa been done lu the vtdolty of 
Ima Angelaa, California on an automobile 
highway frmn Laurel Canyon to the aiua 
mlt of Lookout MotinUln. It la Just wide 
enough ter one vehicle and baa one route 
for the aacent and another for doaeend 
lag ears. It rtvala the famous roada of 
Norway and the Alps In fta muItltudlBouH 
Ta hatypinn and ahar|> turns- The aide 
ed the Btoep mountain la actually terraced 
by thta rood and alx levels are idiown In 
the pbotogiuidi one directly above the 
other The popularity of this run la 
abo^ by the atMg of can on a boUday 
The gtudea ara very easy and the road la 
perfectly sate The roadbed la of de 
oompoeed granite, making a splendid aur 
teoa. The road was bnlR recently to lead 
to a summer hotel cm the aommlt 


A Woodpecker’g Storehoow 

T HB accompanying lAatagraph abowa 
In a reallattc manner both the ludnstrl 
ona and damagbig haMta of the energetic 
CaUfonda woodpecker (Uetantrpti for 
•wteieorM belnlO It la a sectlou of a 
felegeaph pole that stood recently along 
one of the railroads near the Pacific 
Coast, which, aa will be oeen, baa been 
tetrly riddled and honeycombed oB tts 
four otdea by thousands of boleo peeked 
and bored out by the bird. Of ocurae. 
thoM anmenma cavities weakened and 


destroyed the uaefnlne«a of the pole, 
Whleh had to be out dowh and replaced 
bp a new one. The damaged telegraph 
pdle la the rdMt of the 'Madom and fore- 
miht of this amait UtM Utd who la able 
to M« ter bmood the end of his bill it 
Vte« oocaoloaed tqr the problem of food 
UM a mufitteai l^wlalM ot Jhe neoos- 
of tgyfog aowighteg fw a Mlny 


dip 'VlMB autUBHi Igavua hOgln fo tell 
AiW htbte Of ffoiit artf In the atmoephere 
M urmMwAer pM to.We opare mo- 

a n Mtepfi lnt» aoonta fo nice i 

<lev«tea pedM oeit by Maaeif in , 
trtea. dxeeBkteetethepar- 

tllpnf mm of tit teiMm » bwh toie- 
■majk tm U oowiM«M m» for a sate f 
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world Buefa as the Jays magpies and 
sqairrela To be on the guard against 
these robbers the bird bores a deep cav 
ity sufficient to take in his whole body 
and there he stations himself to guard 
against any approaching marauders and 
trespassers In consetpieuce there are 
numerous battles and the ordinarily well 
disposed and |s>Hcefiil woodpecker among 
Its kind l>ecomes a vigorous fighter and 
all Intruders are aflat ked aud driven 
away in a hurry During tht spring and 
summer the fotsl supply of the wood 
pecker consists of fruits Iterrles and to 
a great extent of various Insects Prom 
Its destruitlon of the young larva and 
many insect {tests the bird Is lo tked nt> 
on as of considerable economic valm In 
tht community 

Pigeon Scout Stations 

E XPBIIIMENTS have been made In 
Oerraanv In the use of ttigeous for 
SCI iitliig piiriioses The pigetms arc pro 
vided IS 1th miniature cameras furnished 
with shutters that are released auto 
matically The birds are set free from 
such (loints that they are liable to lly 
ovtr tht enemy s fortifications When 
they return home tin photographs the> 
have taken are develoiietl and the chances 
are that some Imisirtant disclosure will 
a(>|)ear oti the film A field station for 
{ilgeoii scouts Is shown in the accomiMn) 
ing iihot igrapb It consists of a vehicle 
on uhltli Is a small dark riHim and which 
also carries a {ilgeoii cote Tht latter Is 
siipiiorted on a {uiir of lar^ tongs so that 
It may be elt valid to the t>i>sUion shown 
in the pbolograifii by oin rating a {lair of 
cruuk handles at the rear of the vehicle 
When the pigeon flies Into the tote the 
latter Is lowered aud the tamera is re- 
mot etl from the pigeon after width the 
film Is developed In a few minutes 

Laundgy Car for the Imperial 
Riianan Troopa 

A LAUNDRY car has rectrttly lieen in 
troduced uu th< Russian (loxernment 
Railways for the use of the Imiterlal 
troops It nils built at the Hanover 
Wagon Works Ilaaoitr Llndi n (iemiaiiy 
The car has a width i f fi feel 1(1% Inches 
and a height < utslde at ceiiltr from rail 
level t f H feel U Int lies and Is built 
according It the Russlun standard 6-foot 
gage Tht e(|ul))raet)l Intludts steam boll 
er c iiult uslug tank fiHsl ]iunii> Injet tor 
steam tuglue cmid and hot water tanks, 
soda cleansing medium washing muchlne 
draining tsi\ ceidrtfugul dners nmngle 
fans leutllutor and dlslufeclor together 
with Ironing Issird with htalers at the 
finishing tnd the central iiurlbm being 
used for dnlng and storing the linen 
riiUH a comi It te lauudrv on wheels is 
provided which should do much toward 
Improving sanitary conditions In the 
army 

A Wind Wagon for the Sahara 

L ll l T LArAlKH K commanding the 
-xiharu aviation center at Illskra has 
Just made a report to the Algerian 
headquarters niatlug to some expert 
ments with a new method of traction 
which may prove very useful In crossing 
the desert Tht aiiparatus consists of a 
sled which Is driven liy a pioiielli r and 
a 60 horst jsivver airtqdane m lor Hit 
details of tin ai>puralus are not given 
but It is said that It will tarrv three 
yiersous and cun easily circulate upon the 
sand dull) s at a si»eed of iO miles an 
hour or i veil im re It Is the invention 
of (Bill (r>s and was deslgnetl In Hit 
first {ilaie to tonvev aii<|)bintK in the 
desert iitross tht siiiid dunt region of 
Grand 1 rg which It was hitherto Impos 
sible to cross by iinv kind of vehicle and 
It may prove not tnlv a valuiiblo aid lu 
aeroplane work but also come Into use 
In general f>i tniusi >rt In the desert 
regions lla first trials were made lu 
July and will U followed by others In 
October 1 lit ofllcers propose to fit planes 
upon tht sled so that It will act partly 
on the principle of the aeroplane. 





Inventions New and Interesting 
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Ear Protector for Guimeni employed in ttm tituteh, and ite eaae IHcmbI Patent ^ ^ IttMIe 

, o, H. o»4». u-«4 «.« z.TJZST’ “ 


on our battleahlM and “ «" »«««»•- The BleMl ensine ia proteeted W tiuwe 

tee Coast ArtUlerToom- “““ T’HB twentieth century may well be e«»»^ ^ «W*«flpfc nWWl 

int.rrto the iTerTr of the 1 oaUed the oil age. If one but etande follow* : 1. Na mjm MWIwd «f , 


flreanue. The Inventor of that device ^ 
baw recently improved It oonalderably, as , 
shown In the accumpanyliiK lllnstratlon. ^ 
It will be recalled that the protector 
shown in our previous Issue was In the ^ 
form of an anchor with a bulb at the and 


1 oUh 19U Of the device wa. a- fol- P**"* 0®“ The Dlewd engine la protenMI W mm 

by'^thruiilted States Coast Artillery com- “““ rpHB twentieth century may well be Intents granted to Dr, Bodoilpb BUwlM 

SZ 11 p^venTSuTtL toi iTr at the bottom of the 1 caUed the oil age. If one but stands follows: 1. Na MW UW «£ M 

from excessive or inlurlcms vibration duo ‘*'®*‘* * preasure of about two pounda for a minute upon a street corner of any apparatus for converting beat Into Wool^ 

riSt cllsS^ b^TJe il^^^ ** Ot «>« I*'**’ «««•. ““d the nnm. Patented July Idth. 18M. 2. No. «». 

firearms The Inventor of that ^Ice ***''®“**- mtbaust gas was led her of automubUes passing, and conald- Mfi. The Interaal-oomboatloii eagliM^ pgt- 

hlTiS^ntlv iLnrovS It (Lsld^b^ Z **‘'®^*‘ “ «" fooreaslng number of vehlolea of ented August ftth, 180S, ratseued AHm Sd. 

rtowT^ A. Fig. 8. the air. or goes to the river bauk and IWl. 8. No. (rr8.1«a The nmthod of 

It will be recalled that the orotector ®*’®*‘*t‘"* this Instance by a foot pedal watches the countless motor t)oats rush- 4®ltlng and regulating combustion tot 

way valve transmitted the pressure to when we stop to consider fOr a minute w 

the clutch on retracting the pedal and re- how very young the art of salf-propul- 

f leased the clutch when the pedal waa aioa Is and what rapid strides It has 

pushed down. The pipe line leading from made In the last few years, we cannot 
the valve A entered a small tank C. which hdp but feel that the coming years will ff 

acted as a reservoir to take up the pul- bring before the world a period which uHKK' •HjfflB 

satlona from the cylinder, thenee the pipe should be »t«««gtiataa lo the life of our lilKP 

line continued to the clutch, entering It pUnet ae the oil age. nfmMk'. 

at the point D. Fig. 2 shows the clutch 8o after all, we should give due credit fimMm iW' 

jmrtly broken away to reveal the luten<»' to those pioneers In the oil flelde of Ohio la / 

details The exhaust gases under pres- and Pennsylvania who have done so much WJ. 

sure were led to a ring B, which was sta- to promote the edence of selfrpropulslon. )Sm. Wj 

tionary upon the clutch sleeve P, and For without petroleum wo would not W\ *'»»( 

passing through a channel In this ring have the automobile, the aeroplane, or ^ , Ij/ 

the gas was admitted through ports In the motor boat; at least It is safe to say W- -| |l i.Hf , 

the sleeve to a space between the two that we would not have reached a point lijill b 

movable cone-shaped members ». These so far in their develomnont For, as h 

cone-shaped members were mounted back with other Inventions, the aeroplane, the 
fo coupled together with pins automobile, and the motor boat have 

„ ... ... ^ which, owing to their sliding engage- been both bettered and cheapened by the 'll 

Posltloi. of the protector in the ear. men! with one of the members, allowed advent of the Interna l-comtmstlon motor. .'1^ 

the memliers to move apart. The mem- We Lave now reached the time In the • 

which fitted Into the car passage. The ***** ^ were also connected at their perl- development of the Intemal-combuatlon 

disadvantage of the device lay In the l’**®f*®* jUf® « bellows by means of two engine at which we appear to be about gp-^j 

fact that it was not very comfortable in ‘®“*ber b^ds /, as shown to l)e*t advan- to take a stride forward. Within the •* **• 

the ear, as It afforded poor veutlla- ®®*^ focee of the last few years a new typo of motor haa * 

tlou and was too apt to be mis- “^“bera <1 were coated with granulated been puohlug its way to the front This internal-combusiion 

placed accidentally. For tWs reason co'k. "o a« to provide better la the Diesel engine, an engine whose adIu ^ iSoi ^ P-tented 

the present device was Invented. It *''*1*1’**** surface*. The air pressure In- wonderful popularity Is due cblefiy to irho niml — <« hri,>e i. e i 

conslste of a tntw of celluloid bearing ***® “«“bers G caused three points. The first of these la the jo™ AhTls d^ iL a 

two thin washers or diaphragms of rub- *® *P''*'**1* apart, and engage the fact that It runs on crude oil or petroleum downward strobe of > ... *1.^ 

her or leather. The Iwro through the ®“*®' “einber F of the clutch. The pres- at an efflclency of 0.88 pound of fuel p^ton then moves upward rompr^ln^ 
celluloid tube has ports between the a fraction of an ounce would bring per brake horw^-power an hour. The the air Into a very small clears mw sns^ 

washers and terminates In a passage run- *‘‘® «rtlon s«rfo«» *«»fo ^ntact. after second Is that It may be very reliably de- the top of the cylinder The hlgh^m 
ni,... at a,...iaa ta tha tt.. wlilch B steadll.v lucreeslng nressure sisned in inrire milts ov tnia . ‘ v.^'inacr. The hlgu com- 


position of the protector in the e 


Speed regnlatlnt madianism of the 
' orlrhuil DIesei engine. 


a Steadily Increasing signed In large unite, eugtoes of this pow- pre«rion used lncrM^the tsmSaZll 

levelop unUI the car was started, er having been constmetod a., hiah . ., ®" Intreasee the temperature 


Inner end of the device. In this way there p®®*'’ ®"**' 'he car was started, er having been coustructod as high 


The transmission of from one to one hun- 12.000 borse-power. The third point lies ZlToTtbe 
dred horse-iKiwer as tho pressure In- In Its extreme simplicity. tn^ ^ j . *^*'”®***''*®'“*J^ 

creased was readily accomplished. The Public Intotest appean to be all the tto firi Is^'Sutted if sbw*'" 
cam lever was connected to the gear- more awakening in this wonderful en- into th« cl»nd t 

change shaft, and owing to the easy en- gUie, owing to the fact that the basic ISn of tho aSovf ^ 
gagemeut and quick release of the gears patent expired upon July lOtb, 1012. Tho iZtl Ind m 

It could easily be shifted when not under purpose of this article Is an attempt to devntei^ f ih m 

strain without attentton to the foot pedaL show something of what this patent con- fiXc^nSsTefpaf^ 

■ maindor of the working stroka The ex- 
haust stroke then takes place and tho 
cycle is repeated. This process In brief 
-/ is the process set forth by the patent 

^ Imoed to Diesel July ifith. 18W1. It Is 

InteresUng to note that either solid or 
liquid fuel may be used. For solid fuel an 
arrangement la made of a rotating valv« 
wmm -'-S J? containing a pocket, as shown and de- 

® If -t-.H scribed In the application; for liquid 

f|^ " B fool the use of an ordinary spray notsle 

I I B Is advocated. It is also stated la the 

/* R % application that liquid fuels may be pro- 

Z7 I fusely converted Into vapor and intro- 

duced In this form. Perhaps the two moat 
\ ingjortant points set forth in this aiqill- 

: "T i l ]' n ^ n- -jsjA Introduction of fuel 

pfwU tkkas pkwe gthdually in order that the 
JPi presgure will not rise too ahmptlyi w|l 

O, T- ***** prwratory cmupressloo of m 

J j- X r \ jjXa ^ *1# to a separate cylinder, before kdmlST 

I f ^ * *1 1 1 **“* cylinder, may be used 

I 1 ^ ^ ' together with an Intocrion «rf water Into 

n 1 lifll I mrOl r~^L I„ **“ Compreseor If necessary, to Oyder to 

C J iHlil 1 1 B keep the temperature of the prqwratoiy 

( I J. « B ^ , owdaratoly low. It Is fnrtbsr snegeMed 

ri ^ to toe appHcatlou that the expansion or 

- ro iwwklns; stroke may tw carriadl to a potot 

, I,..,, r , •* w*»*eh tho temperature of the Mluittto 

L^||aMa air * ‘8IMM are brought by expaaalan tO'U || 0 toll' ' 

^ Mi 1 , ■' tout of the ' 

PmuuiIc AOth tm . . T "Wi ! - 



Enlarged view of the protector. 

1* thorough vouUlatlon of the oar, ao 
that the device may be worn with com- 
fort It must be understood that the de- 
vice Is not a plus, but in a true sense 
of the word u prot(>etor. Tho small bore 
In the celluloid piece will not carry the 
heavy vibration due to the coiicunhIou 
movement of tlie air, but will admit or- 
dinary sound waves, mo that It Is jios- 
slble to coiivers«> and hear conversation 
very rdalnly with the protector in the ear. 
The passage through the protector Is so 
disposed ns to prevent the couceiitratlou 
of the sound waves by the pinna of the 
ear. It will not .only priweiit gun deaf- 
ness, and ‘ rliiglug ciirH," but will shut 
out wind, dust or water from the ear 
canal. 

Pnemnatic Clutch for Automobileg 

A n Inventor, living at 1.oh Angeles, 
Cal., recently devised n pneumatic 
clutch for aeroplane engines. The clutch 
was experimentally fitted to an automo- 
bile, and on a tost run to HanUago It 
gave such excellent results that It was 
decided to manufacture this form of 
clutch for HUlomoliUes. Oo this test run 
au air pressure of less than one pound 


Pueumatk dWtek tm «utMMha«s. 
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r''fMSi'llitf nMj|' fiMMii«.o\Dil» BmA M» 

\ 'fr4r* 'tMlw' «' te'ii#a(iii«4 by tb« irod 
«blib'"««niba a baaiR atebl block r. Hito 
MWbk ' r rnmi^ tor. Qortton 
^ Um dnsitfu twvia d^.a atoil plm 
i. tbt Initb of th» cttfbCbft tcavti a> 
totcrtobad by tbo bcuiltlofa of r, which a 
Stated by the lialwac ao c he ahm at, 
bthlCh a coaiueted with the gtweroor. 
^SUa. eaeuia, theiefore, detecmlnM the eat* 
at polot for the toel. The ow of com* 
bceesed air lor etartlDg the engliie to ■««- 
feetod whore aapatomeBtary air oompree- 
Hon to oeed; the air for this porpoee he« 
log atorad in a reeerrolr. The use of a 
separate eyliader for the expansion of 
tte eghanat products to soggeeted. The 
claims of the patent are as followa : 


tore or sir asd saatMl sm or Ttpor, to a 
Oogroo prodttctas a togiiioratare above tbo 
Ignkliic poiat of tbs {not to be consumed, 
then stadnallr tntvodttdnx tlM fnel for com- 
bmtloit Into the compraHed air wUla expand- 
lac asatoet a reelatanee anfBnleatlr to prevent 
an ementtal Increase of tomperatnre and pree- 
■nre, then dlteonttnninf the aapply of fuel 
and fortbar espandlns without transfer of 
beat 

“S. In an Intemateoinbaatlon englna, the 
comMnatloo with the cylinder and plcton, of 
a valved raetloa Inlet for air or a mixture 
of air and aentral caa, a valved fnel feed 
eoMtrncted to gradually dlacharge the fuel 
into tbo vyttnder, and meaaa In operative 
eonnoctlaa with the feed valve for opening 
the same at the eommancement of the work- 
ing stroke of the piston and for eloatttf>4bo 
aania at a predetermined part of the ,stroke, | 
substantially at deaorlbed. 

"8. In an Internal-eombuetlon engine of 
the character epentged, the eomUaatlon of a 
combnatlon eyUader prorldod with means for 
gndnally Introducing fuel therein np to the 
point of oat-off, a cbmpresoor for air, a reeer- 
volr ooaneeted with the latter and with the 
cylinder, and an expanaloa chamber for the 
exhanet gases, enbstantlally ai described." 

The patent of Augnet 9th, 1899, will 
apparently atlU give protection to the In- 
ventor In a large majority of easea. This 
will be Been from claims 7 and 9 of fhls 
patent, which are as fCllowB : 

"T. In an Intemal-combastion engias, the 
combtnatlan with a cylinder and a pistan con- 
stractod to ooiupress air to a degree produc- 
ing a temperature above the Ignlting-polnt of 
the fuel, of a fuel-feed, and a valve mechan- 
ism adapted to open the fuel-feed oomewbat 
In advance of the end of the compression 
stroke of the piston and to keep It open dur- 
ing part of tbo working stroke, substantially 
as and for the purpose specUed. 

"8. in an internal-rombustion engine, the 
combination of a cylinder and piston con- 
structed and arranged to compress air to s 
degroe producing a temperatnre above the 
Ignltlag-polnt of the fuel, a dlstrtbnUng-valve 
for fuel, and a cut-off tor varying the time 
and duration of the supply of fuel by said 
valve, substantially as dseorlbed.” 

It will be noted that the two main 
points set forth In these claims over the 
original patent are: first, an admtoaton of 
fuel before the completion of the com- 
pression stroke, and secondly, a variation 
lu the time of fuel admlestao as well aa 
the duntton of fuel admtoaton- The other 
poluta of novelty occurring In this second- 
patent are; the use of a immer or bnmen 
similar to the ordinary Bunsen burner 
for the Introduetioa at fuel into the com*, 
bustlon chamber^ and an air, supply pipe 
from the air sup^ pipe of the cyUodw 
in oettuinuteatloo with tlie fiu^ sappiy. : 

The totoane Ko, nfioa of April hd, ifiOl, 
seta forth In addition., to th* points given 
abovui Vbe Idea of a valve mechanUtai-eon* 
stotUif Cf a double ait of cama whlhh .msty 
be ablftod ao aa to aHow the -elngUM to 
run CM oltoer the two'gtroka cycle or toff 
tohr-gtrtdle cyote. Claim !|t0 “of the tola- 
aue, Whh^ roads aa tollowa. abowa how 

r lhto devtoe to novated: 

in aa iBtoeMi*^hM«loa ahgtiM, the 
WfasMosttoa with the criUMhw pesridsd with 

H alt valve awdnatsn toe oasnttof 
a DWMtmke cyels, aM' with (Haas 
flag «(satowstiri,.i«to’t]MaMio, of witvs; 
h -toi^Ililg- sath , eoamnsaiftnir 
M tosaha Mr' plMhilhc’ sw"vat«c 
a;;-to''eaahM tog- tohaWw ts'-wwtk 


Tha kiC patent at the sevtos, that at 
April aoth, 1001, White not aa important 
an the above mentioned patanh to inter- 
esting, In that it proridea a novel artange- 
mont of Ignition. Claim 1 <ri tkto patent 
appear! to be practically erifnsplanatory. 
The claim reads as fbllowe: 

“1. The method of reguiatiaa combustion 
to totemal-eombuetloa engfues Which eon- { 
state to producing a mixture of air or oxygen i 
aad a combustible, compresstog the mixture 
to a temperature lower than the Ignltlng- 
potot of the combustible, and Introducing un- 
der excccs of preesore Into the mtoturii a aee- 
ODdary combustible, the Igaitliw-potot of 
whleh U equal to or below the temperature 
dm to the compresWon, eubatanttoUy aa de- 
■ertbed.” 

In view of the foregoing it will be 
noted that anyone eonatmctlng an engine 
of this type could use the Dleeel prin- 
ciple only provided be employed a fnel 
admission which beftou on an tipper dead 
center. The ent-off could of conrae be 
made variable. The moat Important 
point in this limitation arises from the 
fact that the feature of not being able to 
admit fnel before the piston has reached 
the top of the compreaalon atroke, limits 
public use ezolnsively to a alow running 
engine. It is absolutely necessary to ob- 
tain an advanced fuel admission in a high 
speed Dieael engine, just aa It Is neces- 
sary to use an advanced or early spark 
In the Otto cycle. 

V It will be noted In summation, that tho 
Dieael engine will after all only become 
public property to a somewhat limited 
degree, Aa In other cases, however, the 
very limitation set uiion that which the 
public reoelvea may iwrbape arouse more 
stlmulna than It otherwise would In the 
mind of the Inventor and thereby, after 
all, work for the greater benefit and 
furtherance of the internal-combustion 
engine In the development of the oil age. 

Early Attemiita to Protect 
Trade-mariu 

By WlUtem L. SymoM of the Uaited 
Stotes Patent Oflea 

'T'HE first Federal law providing for the 
^ ragntmtion of trade-marks in the 
United States Patent Offloe wu paseed. as 
is well known, in 1870. Long prior to 
that date, however, attempts were mode to 
protect trade-marks by depositing them 
in the Patent Offloo. 

The eariiest effort waa mode under the 
design patent act of 1842. This tew pro- 
vided in part that anyone who hod in- 
vented 

. . . "any new and useful pattern, or print or 
picture, to be cither woriced into or worked on. or 
printed or pointed or cast, or otherwise Oxed on 
soy article of manufacture" 
might obtain a patent therefor. Undw 
thto provitiou of the aot it was thought 
that a trade-mark could Ite patented, and 
thus on aaoluslve right to It be secured. 
The Patent Offloe agreed with this view, 
for it soon began to issue patents for "de- 
sigDs for trade-marks.’’ These patented 
trode^norks were applied, «a staW in the 
application, to such goods os commonly 
bear trade-maria to-day, and consisted 
nsuoUy of the entire label ptooed on the 
goods. Upton, in hto ’’Law of Trade- 
marks,” publislMd in 1800, which was the 
first text on this subject written in the 
United Btotss, oondomnad fhto prootioe of 
gmnUng stioh patents, and very oleoriy 
showed that it was not the purpose of the 
deeign act to protect the mere name Qg 
ornamental deviee by which certain artl- 
(^of manufacture were known. Hisoon- 

His view of the law did not carry eouvio- 
tion, and the practioe was conliaued until 
1S7B, when some two handled of thesd 
psiteate tor trOde-maria hod been issued. 
Oommtosloner Fisher in that year stopped 
the pnusttee,' pointing out that the trode- 
aoric law whioh had just bs^ pomed 
oltorded ample proteotran to teids-markB, 

I and that it hod cmly besnfayafovowfcon- 
letnMtioa of the provitoMto of the derign 
W that trode-marin bean toolnded 
Within it 

iSdIi, bowffver^ Jinfbdia<iiMi,*wna mgu- 


lariy oonfsDfed npim the Patent Olllae to 
accept the deposit of tnde-marki by toe 
dtisens of Russia. The convention be- 
tween that country and the United States 
proclaimed at toot tone prohildtod the 
eounterfcitoig of the trodomaria of the 
oittoens of the reepeative oountries, pro- 
vided for on ootion for domagee in the 
courts of these oountries, resulting from 
wrongful use, and required the marks of 
Russian sobjeots to be deposited in the 
United Statoa Patent Office and of dttoena 
of the United Btatoa to be depodted in toe 
Department of Manufacture and Inland 
Commerce at Bt. Petersburg. Siniilar trea- 
ties were oonoluded with France and 
Belgium in 1869 by which dtisena of those 
oountries wero enabled to depodt thdr 
trade-marks in our Patent Offloe. 

Under these treaties marks were Olao de- 
podted in our Patent Offloe by dtioena of 
the United States. This prootioe was dis- 
approved by the Commisdoner of Patents 
in a ruling made in Dsoamber, 1872, in 
whioh he held that these treaties and oon- 
ventions did not confer authority for our 
Patent Office to ooeept the depodt of 
marks by our own people. 

The desire of our dtisens, therefore, to 
enter their trade-marks with the central 
government appears to have been strong at 
an eariy day, whan a design patent in one 
instanoe and a convention to enable for- 
oignora to depodt their trade-marka here 
in anothar were seized upon aa authority 
for filing trade-marks in the United States 
Patent Office. 

Lggal NotM 

Siiaday and Amendments. — In ex parUi 
Miller Commisdoner Moore has decided 
that where toe year within whioh action 
could be taken expires on Sunday, in or- 
der to save tbo case from abandonment, 
amendment should be filed on the preoed- 
ing day. 

A Potat la Interference Proeeedlngn.— 
In Seaoombe v. Burks, Assistant Com- 
misdoner Billings has held that the ques- 
tion of a party’s right to make claims oor^ 
responding to the issue of an interferenoe 
does not depend upon whether an amend- 
ment is subsequently mode. The sole 
question to be oonddered is whether the 
spedfioation and drawing of the applica- 
tion are sufficient to justify the allowance 
of the claims m question. 

The Dsvey Patent Snatained. — In Dnvey 
V. Cutter, 197 Fed. Rep., 178, tho Davey 
patent. No. 800,968, for a process of treat- 
ing and dressing a bruise or wound in a 
trunk or branob of a live tree was held valid 
and infringed. In the patented process a 
cavity is formed in the tree by removing 
all decayed, unsound and foreign matter, 
and the walla of tho cavity are then coated 
with molten tar and before the tar hardens 
the oavfty ia filled with cementitious ma- 
terial whioh will adhere to the tar. 

A Salt Thirty-six Yearn Old.— -A suit is 
now before the Bupreme Court and will 
probably be beard in Ootober, whioh was 
begun in or about May 17tb, 1876, in the 
Cirouit Court of the United States for the 
Southern District of New York. Tho suit 
invidved title to a number of Edison pat- 
ents and the parties to the original bill were 
George Harrington, described a« of Wash- 
ington, D. C., and Thomas A. Edison, 
plointilfs, and the Atlantic & Paoiflo Tele- 
gri4>h Company and Jay Oould, dofond- 
anto Testimony was taken in New York 
and London durW 1879 and 1880, and in 
1896 Thomas A. Edison, as surviving plain- 
tiff, filed a petition in the case asking for a 
decree of revivor as against the exeeutcH' 
and trustees of Jay Gould. Followiiv the 
answer by the executor and trustees oon- 
riderable testimony was token and the 
cose was heard. Aftv various prooeedings, 
appeals have been filed to the Bupreme 
Court and the hearing soon to be had will 
be upon motions oaldag the dismissal of the 
appeals on the ground that the Court ia 
without jurisdietion to poos upon questions 
sought to be raised. The prominence of 
toe parties and toe leogth of time oonr 
Slimed id the Utigatom give it a speeial 
ittterari- 


Notes for Inventors 

Shlp-eoallng Apparatus. — The apparatus 
shown in the patent to Miohoel H. Iverson 

New York city shows a conveyor whioh 
is pivotally suspended at one end below a 
ship’s deok so the conveyer can swing 
horizontally under tho deck, a traveler 
supporting the swinging end of tho con- 
veyer so it eon be adjusted under the deok 
and mesas being provided for adjusting 
toe trook for said oarrioge. The patent is 
No. 1,038,588. 

A Conveyer with a Side Guard.— The 

gravity conveyer patented by John Wil- 
liam Anderson, Jr., of Woodland, 111 , No. 
1,038,614, has a bed consisting of a number 
of rollers side by side. Some, but not all, 
of the rollers are provided with moans for 
preventing 'the lateral movement of tho 
srtiole oonveyed, such means being shown 
as flanges on the ends of the^altemate roll- 
cn and projeoting aoross tho spaoe between 
the flanged rollers and the adjacent ones. 

How About a Box Spring Improvement T 
—If you have ever slept on a good box 
spring you know what luxury is. The 
writer’s experienoe, however, has shown 
that the box spring does not endure. He 
has been unable to find a reputable maker 
who would guarantee such a spring for any 
length of time. Ordinary bed springs last 
for years. The problem of a durable box 
spring should be solved by somo ono famil- 
iar with the subject. 

Preserving Cotton Bolls. — ^Walter W. 
Gayle, of Montgomery, Ala., has patented, 
No. 1,038,562, an unoponod cotton boll 
inoaoed in a coating such as paraffin, im- 
pervious to air and moisture so as to pre- 
serve tho boll in its unopened state, so that 
the boll oan be harvested green or un- 
opened and allowod to open subsoquontly 
out of the field. When so troatod tho boll 
is aot subjeoted to deteriorating weather 
oonditions nor to the oollection of dirt, dry 
leaves and other foreign matters. 

A Toy Eye Mask. — Herman Oruen- 
berger of Now York city, in a patent, No. 
1,037,473, shows a toy in the form of a 
mask oonsiating of a cup-shaped body of 
yielding material whioh oan l>e sustained 
by itself between the brow and tho nboek 
over tho eye and hae a central opening 
through whioh tho pupil of tho natural eye 
is exposed, the mask, when ono is applied 
to each eye, changing the appearanoo of 
the wearer to a remarkable extent. 

Freak Amnoement Automobiie. — What 
is called a bucking automobile ik covered 
in a patent, No. 1,039,035, to Charles E. 
Deeenfante, of Chicago, as assignee of Ed- 
ward W. Desenfants, and has front and 
rear axles with wheels on tho ends of tho 
axles and having their periphenoN dm/foaed 
eccentric to the axis of rotation, with tho 
wheels on the front axles re voluble inde- 
pendently with respeot to each other, so 
that as the oar moves over tlie ground it 
will be given an eoountno motion. 

A Novel Photographing Method. — 
Fletcher W. Battershall of Albany, N. Y., 
has patented, No. 1,037,192, a method of 
making photographs, in the praotioit of 
whioh a strip of film and means to separate 
the convolutions of the film but to exclude 
light are rolled together upon a spiMil and 
the film is exposed, and then with its 
separating means is rewound in a oamora 
after whioh the roll is removed from the 
oomera and developed in actinia light 
before unwinding it after it leaves the 
oomera. 

A Continnoua Powder Packer.— Tadeus 
Ponwkovioh of Vienna, Austna-Hungary, 
baa secured a patent. No. 1,037,97'4, for an 
apparatus by whioh mediomal and other 
powders may bo packed. Tho apparatus 
includes a suitable gmdo plato on u Inch a 
continuous strip of paper is fed or ad vunuod, 
a suitable quantity of powder is doiiosited 
on the strip at intervals, the free end of the 
strip is bent upon the powder, and after 
toe strip has been severed to separate the 
powder-carrying part from the body of 
the strip, the side and end edges of the 
severed and folded paper are perforated to 
secure the edges together and form a closed 
poeksge. 
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«Nipilnc 1 « ««iimUiIU MitA^ I 6 tit oonncctlaf 
•MftMr PKm tQ ttw tab« te AW* madiliiM 
4t tfV4tliif lutnum, dtUlif, KteiWM. dlvpefi 
4UM Othtr machliiM ottiUlac air 

Ik a rnuttra flvtd, wbmia naUii li prorlded 
m naUag a oouMeOam wUlUMt Om a«oaa. 
ittr «( tnola aad arlflunit f«|<dMac akilM 
Mm’, which «U1 obTlato (he «mer itf blow^ 
Mt and (he Uka. 


SDBATINO AND TaNTriATINfil APPA- 
IU.TDI,— C. W. Bnoca, Ml Ho. Awa. dd, Loe 
AagelM, Oai. Aa object of the preaeet la- 
teatlon U to prorlde a deelee haelM (he form 
aad appearaace of aa ordlasrr grate which 
atar be ueed for heatlag air which l« eabee- 
qaeatt]' dlacbarged lato (he room coatataiag 
tte grate, or whldh mag be aappUed to other 
room for heatliig them. 

ACBTTUBira DA10>.^. U. Biooiaa, 
CaaegrtUe, 111. The lareator proridea a lamp 
which mag be eaallg tahea apart to permit 
of daaalag or repairing, which will be capable 
of a 'werg alee adjaetmeat, aad which trill per- 
, mlt of aa ecoaomlcal nee of carbld. while af- 
Pwdlag a high degree of inomlaatlBg power. 
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(hgt coMpfai A riiwea «csnN-WlBB clotb_h. r. jackmk. 
(e that if Pwe aiid did B. New Pork Bt, ladUnapolla, lad. Thie 
CombiMii mefiti a< laTeadoa prorldee a cloth for nee on door 
MMcMeaf WIM IWfmiaMm aad window aoroeac or to oarer oponlagi of 
ftwt rr^weri’ijS'wt ^^ bnUdlaga to keep ont lllee, moegnltoee aad 
IrtWiiileaimiiriTtkelifiriSni'lrf other iaeeehi, the doth belag reinforced la 
ptoceia of maanfaetare to reader It ezeeed- 

■ toglg etroag aad dorablc wltheot dolg la- 

he weight, and prorldee meaaa for 
the maigiaal edge of the cloth to 
frame. 

CLOTnBB UN« BtlPPORT.— If. Ront, 88 
Wegmaa Place, Jeneg Cltg, N. g. Thic In- 
reatloB eomprliee a compact attachment that 
eaetlg mounted apon the aide of a bouee 
t window thereof, and bg meane of 
which the elothca Uec caa he roadllg and 
eonronleatlg operated to enable the waab to 
mt to be dried and (Men la after! 
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T he atninnce that there is mi/ v, j 
help for dred, exhausted nerves Jj 
hM come u a veritable boo^ to V 
duMiSanda of men and women — in 
a crisis when their nerves have bro- \| 
ken under the taxation of strenuous 
effort, debilitadne illness or weak- 
ening trony. 

There u no condition where a lack of 
phyiicsl or mental vigor more ouickly 
affects offieieacy than a lowering of 
nervous viulitg. 

The nniverial indorsement of Sanato- 
gen by oyer 16,000 physicians ipres scien- 
i tific authority to the enthiuiaitic praise it 
I has recelred from multitudes of grateful 
I men and women who date their return to 
nerve-health from iu use. 

If you find yourself with shattered, 
weakened nerves — at a stage where work i 
is driving effort— where you lack interest 
in things in which you formerly took 
pleasure — where digestion is impaired-^ 
where sleeptesa nights are the rule— where 
you are irritable— jiee will do wcllto give 
heed to what these physicians have said 
! about Sanatogen. 





PBOTOORAPIC PWNTINO MACBINPL— 

B. R. Loviao, Center. Shelby Co., Tax. TUs 
machine la arranged to penitt of aecoratelg 
placing the aegatlva (glees plate or dim) la 
flxed poeitlon to print from, aad to allow ae- 
cmate poaltloalng of the printlag paper aad , 
iu aarae in printing contact wlUi ‘ 
the negatlvo. 

WHBBL-BtU RQDALlZIMa AND TBCINO 
UACHINR.— C, A. Raaion, care of DeOanoa • 
XaeblBe Works, DeHanoc, Ohio. TUa lavea- . 

rolatM to woodworking machines, aad 
peov l daa a machlao mere eapedallg deahmed 
(or redneltig half rime or Miles to otreuiar 
•hapo aad aocaiatolg euttlng «C the oada of 
the half rims or falllaa to prodnoe half rima 
Of trtM saesJelnralar thapa, tbna 
attmiBatlag anbaagaaat aawlag at the Joint 
whan ptaetng tha rims on tha spahao. 

FORTABLR WBIX BORINQ AND DRIU- 
INQ MACHINB,— B. B. BaioXx, •» W. M 
at. Waterloo, Iowa. TUs invaator provides 
operating platform tor a aaohtne portable 
operable upon ita owrrglag whoela; pro- 
leobaalam moaatsd OpOB a rotary 
platform, arbose rotatloa Is oeneeatrte with 
eeiiter of opersUoa of the wall; iwovldcs 
aparstlag macbaalam drtran from a ata- 
Uooarg member srtth whleh tha operating 
macbanlsm to operatlrrig ooaMotod; provldea 
wboraia too stMOd of the botottag drum 
to vattobtoi provldaa a twtoaetkg Bg wbeei 
oeaaoeted to the drivlBB ahalt kg a dragging 
to reltova ahoek of anddea angaga- 
between ebaft and whaat, and to permit 
si aeesleratlon of spMd oa the drlv- 

DBVBLOFIira APPARATOB<— B. Hutt, U 
Ava., Oakland, CaL Thto apparatus 
davaloge aad wartaa aasuMsad Uma la sack 

■anaor that toog wUJ at no ttase he espoaed 
Ught Aa object of the lavaattoa Is to 
suppig too devaloBlag appaeataa with adjaot- 
nwato wbarebg It mag he adapted to aceommo- 
of dlffereat toasK 

0LVTC|l,--a. B. BiWaoa, Cedar 8t and 
Avo., Bpokaaa, Wtsah. 9bto Imptore- 
B emtebes la wUeh aa aipaswlhU 
ring to arraagad wttbln a egllwdsleal rlm aad 
adapted Whan eipaadid to Biulg aagago and 
tha saBM bg fSlstSon. tt Jc eomiaoa 
to fasten saeh espaskbli tl«Bg ta « wag that 
Caa aoS tabs a Mctton bold oa toe 
potato. Me. 'Baaada ovaroomaa this 
ohjaetloa bg provtdtag aswaa hr whleh the 
ring engages the ttos atwa^p «t bU points. 

OIL tVBDim XamOL^ ,V. Boom, 
SM Chemlesj Block, dpdbtow, 'WtoR- An ob- 
ject here to to provMb B dwrtcf Ip which the 
fcedlag of toe Dll to kMMMUwd bg pi»u- 
titttie nepas, A faettoW pgttaee’of too to- 
reattoa to tp protM* « lAMtoll hr ucaae of 
to ong 

BntdX TRAP,^. Jb' Otoon , 

■omaiat to a raire 

mm wd b» wWidi h'BfiM-^' HiewM, dbe tohe 
to8iilhM‘*'litoiC'MlM4ii»M.Mk'Wap, ttoteh 


Write (ere Fret Cepg of ‘ *l<srve Health Regitosd” 


SmoteffM UmUhAnetum, $IM, $ 130 , $339 

G*t SaiuilBgrH fnm yntr dnqgut—^ net 
ottaimabUfnm htm,untmyonnalfito/pnct. 

THE BAUER CHEMICAL CO., ZSCIrtfagnee., NewTwk 
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IS contelai eoB pagei and lOOO maewatloua. Is subasantlallr 
bound In cTosb end She cover carrisa a sptolal 
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American Statistical AasoclaUon. 

TU adhoriol Itoff of toe Sdsolific Amsrieaa lacswat annuoUy over fiftmn ibonsaM iaqimim. 
eovetiag a wide range of lapses— no fioU of human achievcmail or natural phcaomssia it atglecttd. 
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VACUUM' CUF^IRES 

They rent die tumoiH edeeti of ofl. Oiled retd* ud pdvaiiMiili. ^ 8<u^ 
floon and leaky tonki play havoc vrith ordinaiy tni. The od aoaki in dirou^ 
the porei and amair cub and geb in ib coitly woik of deitructiofi. 

Penniylvaiiia Vacuum Cup luei 
uy form. 

This new and exdutive quality is added to the guaianteed antUkid and long 
service features which have made Pennsylvania Vacuum Cup Tires famous. 

The " oil pTorf " feature is simply the crowning improvement— 
the greatest tire economy ever introduced. 

Tty a sH of Peniuylyania Oil Pt'oof Vacuum Cup Urea 
You will share the satiifaction of all who ate now unng them. 
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The Sdentific American Handbook of Travel 
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VT hut the ideal guide, die lesuh of twenty years of studv and travel, is catn- 
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To those who are not planning a tr^ it it equaBy mforming. Send m ittustraled 
orcular containing one hundred quesdont out of 2,500 this book wiO auwer. It 
it mailed free and will give tonw land of an idea of the contenb of this ui^ue 
book, which should be in die hands of all readers of the Scientific American. 
500 pages, 500 ilhistrations, flexiile cover, S2.00 ; fuD leather, $2.50 postpaid. 

Munn & Co„ Inc., T^uhhahen, Scientific American Office. 561 Broadway, N.Y. 


WHKBL BORING AND rACIMa MACanrB. 

BMaiax. core of Defbneo llAvJitoe mO fleM anfl fWmtttin « WnMMpP 
BAuro. Ohio This lavABttoB rebtfi tacle. After It. MUtentrid emn. 

orking mAx-hinei And tti object to pitted hla review nod 9M$e • «|pBgn|ta< 

to pn>vWf « latory apeecb, ttW AeftiptauMa mm etnWNI 

AApeolAll; dHAlgncd for boring end tAdng ento- ' 

oeiH Aud Aimitor whooto to iBch a *o gronpe 01 nem a flnji*aoeeniip,ii aeow 

lAt the boring And fnetog to Abto- at ona time. pro e eptod itilta|MWU| 

^ reuttv. to the whool riiii, thus gpactacle at irtwto flooim: of 
le rormAtioD of a true wIiaoi. chtiiloil Midi uew und doW’himiw IKSfbm 

rafA and Their Aoeeaeorlee;. flountiy «t bUffi hlieed. 
ri COLLINA, FAiriAWD, NewpoTt, Oominentliqt upon tiu MBDlta oMnl^ 
Invention provides a rail ArrAsaAd at ttie FTeiicti aanaBTem, apd, Ul tkpt; 
permit cottvenleat removffii of A won OVft dfsg^ft hm ^* nniitwiw tMilil 

iDd Ito replsclDg by a now one with. - ‘ 

duturbing the posiuoo of the remAtadw w w vanona w^n Naaniy,f, ngetwiinc 
00 the tiei ADd without reqniring lOngiaiid, army 'Hmw ate oi tlie ttwhenana 
or All the pAvoment itonktog tta of opliiloa lihat <*• aeroplane tana Inic qne 
ita Uta to reconnolMnd 
ftw onef work aa an aM to the cavalry. !%« Mm 

tbat aMoplama can be need tor tike par- 
Pertalainc so BacraatSon. pj e yi^Hu y in tbe air, gyfirtin |q bn 

. B. Ttlbb, Butterfield, Mian. This AMmaOtag to a W* »- 

provides A toy pontroiiod to vary ft f^ ndnm Inoed by the BrlUsb War OiRon. 
r travel thereof, the vatlAtion baina la^wuno 

t sun. whereby the article la aimed ^e wwk Of cavalry will nndoobtadly bo 
target; and providet tor determining the grebtly aided by a well'tralned aerouifr- 
antomobiie toy to cauba the aame ttoal aervlce, but except to n certoto as. 
the”«th themf* *'****** tent to long dUtance teeonaaltertog, air 
_ craft cannot to any way replace cavalry. 

FOR INDICATING THB BTRUC. .hreo nBea of cnMlrv L 

B OF GOLF CLDBB OH BIM11.AH UlM Of MMlry m aa 

IN8TBDMBNTB.--8. o. H. coLLTNA And H. gaining uuormatioii, (2) aKoroing 
PnAAca, care of Marks A Clerk, London, protection, (S) action on the battlefield. It 
Tbe object of this Invention to to in only to the flnt of tbeee noM that the 
todicAttog device by which an to- ne^toim can property be pat The tom 
ly be obuined not only of the force 

. but nlAo of ItA epproUmate direct- MeoBnolammce of Which Me 

nesa or tbe point of contact of the baU npon aeroplane la capable are claartled ae ftrt- 
toe Atriktog race of the club. lowat atiateglcal reconaolaaiioe, tactical 

r.naini.ni to v.hioiem roconnol^ apd toe rorvloe of tetor- 

BOOT HOLDBB.-W. D. GltataT. «». »t 

A. c. Hnughton. 120 w. Mato Bt. Jobnatown, with a well-tratoed pilot ean fly out a Ola- 
N. X. The object berr to to provide an Idas. taUCe Of TO miles, itUonnoUier toe eoUbr 
penglva device tor bolding A boot to ptoce over try ttaeieabout, and return, wltoto atowf 

‘ww“*JSu taW toe'“lSmt“ornur.nr^ ^ ^ 

throughout its length. And which mny be **» hPPToxtaiate Btrengto. tormatom, and 
eaiuy Applied And dctAcbed. direction Of movauent of toe enemy. Bnt 

HORBB HITCHING DBVICB,— o. X. F, *• yaluo «* toe totormatloB dapeode 
Jack, Tbe Rockland, Tremont, Danver. This to a gfMt extent on the tone which hae 
Invention providei e device for a bone, or elapaod nlnce toe events occurred which 

to"Tfo;i;5^‘''-dJ^«^^^^^ Ata ‘'A’;.:s:d“ r:t «<; « ». highly mtoortont 

lAAAC the puIUDg etraln when tbe vehicle to *<> aeroplane equipped with wtoe- 

moved rearward ; providta loeUng meanA for lem and to he able to eeod back Immedl* 

toe wbaeia of a vehicle; and provide# a bar- ately r^rta of What Is found. Thin la 

neea attachment whereby tbe wheel of tbe „„ - - ■■ 

vehicle may be Umlted In Ita action to oaert ** tectloal recon- 

upon tbe drlvliiff reins of tbe team WJUOh III iWCOnttOlMMUlM At 

attached to tbe vehicle. Short dtstanoo, when toe cavalry la wlth- 

BDGOT OR WAGON GBBABBR.— w. T. In rtoee toucb of the enemy's eavaliy and 
Masoox, Alexandria, La. The toveotion haa can no longer advance. Aud In the eer- 

for Ita object the provielon of a aimple, Inei- „» **.« 

penrive, earily operated device conaUtlng of lfte««J«fflOIlleatlon, the Wtrelesa 

bnt few parte, capable of being stored to com- *“ *MlH brought Into play to aupplement 

pact form, and whereto a variety of adjeat- the field telegraph and telephone aervlcee 

menta to poaaibto. that are now eo widely lined. In other 

words, In raconnolasance work It hae been 
DBBION FOB A COMBINBD RAliOB ^vantageoun to aupplement toe 

STROP AND MIRROR.— B. Binana. 88 Vnret *•* Cavalry on the ground hy 

Bt, Brooklyn, N. Y. This design to mainly aerial recoiinolasance hy meann of air 
of the nauai shape, hot the ring end and the craft. Franco la the flret country to work 
handle end of the strop comprise origtoai the theory and practice of aerial 

ornamentAl forms, the former end aqnare, tbe . , «•«* vroouw m mnat 

letter end reund and both bolding mirrors reeonnoineance. In tbe recent nmnan. 

veto tbe aerial corps wna tborooghly cr- 

Nora-Copies of any of them patent. wUl Sl.®***^ and lined an an aid to toe cavalry, 
be furnished by the Bcibkvivic amssicah for nearly twosMore umcblnee in uBo 
I ten cents each. Please state tbe aame Of tbe Were kept In operation so mpch of the 
[ P^toe, title of the Inrenttoa and data Of time that la the two weeka of the awnen- 
^ ****'■ xm » distance of 42,000 miles Wan cov- 

' ' ^eriSfl In flight. In aamennis to^eTTiT B 

Wa wish to call attention to the fact that .vWifnrB Nnn mnn 

we are to a poritton to render competent nar- «00 to TOO toUW a 

Tinee to every hraneb of patent or trade-tnark <*c maneuvera. 

work. Onr Btoff to composed of mechantcal. The kind of ma<thliw > to be uaM toe 
SS2d“'to‘o«n.»*'"Md been pwotically 

TFUSM to propffiVO ffinO protoovli wl pfttwt •Mumd nmkn Kw at1 M— a^-e 

•RtpttcarioDSe IrrespectlTe of th« conplos UtWO, upw oy all to^ sotolfn powm, 

I of tbe wbject matter liiro2v«4. w ot tte Waagh FnuKM^ Of «Ollfia«» wi» ^ 

daUaed^ tMtaaical, or acUattae kaowMga ?*- to detonnilM Vnti^ lEl|4til 

therefor. eUnen for dlflereut uaea. TUm* awTa 

Ws are prepared to vender eptatona ne te fellown- Fhr kh. 
validity or totrtogement «( patesta or witb 'OBe-WH aM- 

retard (o conflict! artstag la tradfHMrk aad tnat art rapldl attd UgSttr 

attfalr eompetmon nattenu M flpetty, in<mo|Aatlflb tb0 ptiMiki 

!l” .is:; ««• used *» thin porpema. , 

m4lrad.-ma^J“lppUcSLCXl^ . 

etten foreign to tbe United Btetea tl|f*HlBpte« M , 

mdkh 4 Oto, ' . imturnm, , m dtgnr 

Itotowr AMetoeM,"'. . 'mrpfiM. htMaSM UP 
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I OOw >«• w«an dWi Imu. Wisw 1 


“iteSmST'* V *«» 'lor /drill's 




AMERICAN 


vcvtntbli ; and fltnlly, for practical 
laeooaoiaaancc, wbare tlu nwalta inuat be 
lameilUattij' obtained, two-aeated machlnea, 
altlier blplanea or monoplanea, are by all 
odda the beat, aa In auch machlnea the 
Idiot can be accompanied by an officer or 
a aoldler who acU aa an ohaerver. It la 
; ^ ^ , preferable to have the obaerver a pilot aa 

^ well, and to have the machine fitted with 

, a duplicate control, ao that In eaae of ac- 

M^WQMtOWHIOMTauwSIt^ (*tdent to the pilot, hla obaerver may fly 
, , j/to KnHurVwOsS*' machine and brlna It aafely to earth. 

wSiifyMt ^ in actual warfare, where there la danger 

«yl«MiiaHa of being hit by bulleta, thla la all the more 

'' V ' . '' necoBBury. 

## One very Important point with regard 

If dkimitli I Bdhdfcffi adMU J* to the military use of aeroplanea la the 
W wHiUaUll %lRSnillM0 weather they can not 

operate. Fog, auow, heavy rain, or violent 
Slaetrte fttadonanr and Portable, Country ^Ind make U Impoaalble for the aeroplane 
Hfimiaa apadal for oae with OaaoUne Engine Hcout to do hla work, and in the recent ■ 
VKIRMl CUUm COWAUr, MwdMiaMn. TdRS. VA. German maneuvera, during two days out 
of five, no flying waa itoHalble. On the 
’W W All oi i ' A P A P G **““'*’ waiting for anltable 

VB/VJtvJrlkVJlJClid weather, a fast monoplane can cover aa 
yyi HL giuch territory In a few houra aa would 

S30 to #7 00 require several days fur a troop of cavalry 
m to thoroughly explore, and aerial scouting 

AuVi^srpTitel^^ the farther advantage that reports . 
.■HBEbhHBH Utest uhntmted oeuise. can be Instantly transmitted by wireless 
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$30 to $200 

Bair topniup, Porieble. 
All litai. Postal bilaas 
latest tlhistmtsd oatalsc. 
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ARIZONA 


I Water RaMte Any Hai^t 


k Electric Incubator 

Proposals for the Bale of this 
Ctotwrsire aaUcltwL^^^ 

Chas. PAttrmsir, r.MsHWiaillMU. A t. 

Five Foveeful Faeioie 
in the TeoEtile Field 

jaajTiuSsuTyte 

have serrsd ttwlr subierlbers well for many 
years and have thus secured tbs circulation, 
tonfld«D«s and presttge which enables them to 
“maks Bood" to the advertiser. ' 

ThMS five tektile powers are; 

The TenllU World Roeord 

An Illustrated uiontbly loumal of 
from SSO to aoo pages, sspeclally de- 
voted to the processes, products and 
maeUoery of textile manutactnre, 
aubserlbed to by manutSctaiers. man- 
aaeri. superlateitdeati and forewen, tbe 
men who buy aod the men who adviae 

as /fi' a^^sffl’o.a'rai! 

^T^iattSr 

TIm OtteU Teatiie Direetefy 


they use, who the buyer Is. 
.w. » also eontalna Usta of sellliig 

{ ecsnts, jobbtrs, raw material dsal«rs,< 

' Md all sorts of textils InfonnaP"" I 

The A iis rl ee w Direelesy of the 
KailSlng Tsade 

laKr Itnas. It used as a refsrsnce 

&fi&ms‘aah'*FSs:Tis! 

W« t««lb Alfi, S*n 

mnnti. 


TW Tlyea^^ StOgilbNiMM 




Money That Really Talka 

T he question of protection against 
counterfeit banknotes is one which is 
<- being discussed In Bugloud Just at pres- 
ent A memlier of the Royal Society re- 
cently showed tbe results of a discovery 
which be made, aud by this means he Is 
able to Imitate copper or steel-engraved 
tmnk notes so perfectly that tbe president 
of a large tiank was unable to pick out the 
single genuine banknote out of a lot of 
ten which included nine of the kind re- 
produced by the author. This was In- 
tended to show the error of the prevailing 
opinion that banknotes cannot be imi- 
tated. At the same time that tbls some- 
what disconcerting news comes out, a 
new remedy against counterfeit notes Is 
proposed, this being the “speaking" bank- 
note, and shonld a system of the kind be 
adopted, the note will not only concern 
the eye, but will assert Its genuineness In 
a loud and intelligible voice, should it be 
placed in a pbonograph. In fact, the note 
carries a given phrase which Is inscribed 
on tbe edge just as on a phonograph cyl- 
inder, using a specially prepared paper 
for this purpose. Any kind of phrase can 
naturally be used, and Its purport la of 
little Imiwrtance, as It Is designed simply 
to bave a check uikiu the quality of the 
banknote by the use of the voice. All that 
Is needed Is to put the note Into a proper- 
ly-designed phonograph, when It wUl 
speak for itself, according to tbe present 
Idea, while a counterfeit remains silent. 
Tbe method Is certainly an original one, 
but it would not seem a very bard matter 
to counterfeit tbe phanognmh record as 
well as the note Itself. 

l Ekctrleal Eneixy far Redaiminc a 
Riyer Baidc 

I N Interesting contrast with the great 
hydro-electrle generating tnuumiaelon 
systems of which ao much Is heard nowa- 
days, Including schemes to utilUe the wa- 
ter power of tbe great rtvers Cf tbe coun- 
try, BO electrically driven plant for mak- 
ing a new river front at East St Louis, 
in., Is now In oiieratlon. With thla efiaip- 
ment six million cubic yards of material 
are being dredged from tbe bed of the 
lllsalasliKil Hirer and depoBlted to trans- 
form a two-mlle front of hmland, elevat- 
ing tbe land to a level weU above the high- 
water mark of the rlvaf. It Is purposed 
to complete this undertAkthit within tbe 
next two years. Tbe dredge performing 
this engineering woiA. asnlpped with spe- 
cial madtlneiy for leoaenlng tbe idlt of 
tbe river 'bottom and ttmn muaplng it 
back a considerable <|iBfoiidS,''fo tbe “fill,” 
la soppUad with eeargy bviftr ja S-mUe, 
I8,S(»-v«lt traasmiaMttK aed baa 
been bt soocieMfiil kfifoe August 

[39tb. Tbeiaafo ynto is otl^ iunse- 
llfower and la tapables0l''!laR»e«lhg about 
fl(K» ceiiic, yards of s»ll|il (oonsti- 

iMtbg ISfo.-»d-'V«r eM«-de%/>^al RuU 


A Knife Never 
Ends a Corn 


, com. In two days the Cl 

iKin. That finishes that 

Month after month one goee on put- 
tering with the same old And 

there Is always the risk of Infoction. 

The right ww-the scientific way-ls forever, 

to stick on a Blue-jay plaster. Prom Sixty million corns 
that instant all pain is stopped. have been ended in 

Then the B ft B wax in tbe heart that way since Blue- 
o( this plaster gently undermines the jay was invented. 

A I* BAB wss. It loosms the com. 

ft IstUMMSeAk^ *to teslm *** b« comlorubls. 

Blue-jay Cora Plasters 

Sold by Druggists— ISe end 2Se POT pswluge 

Sample Mailed Ptee. Also Bloe-Jey Bnnlon Plasters. 





First Aid Always, — 


en 


keeps little hurts from getting big 



Your Telei^ne Horizon 


The horizon of vision, the 
circle which bounds our si^^ 
has not changed. 

It is best observed at sea. 
Thou^ the ships of today are 
larger tiian the ships of fifty 
years ago, you cannot see 
them until they come up over 
the edge of the world, fifteen 
or twenty miles away. 

A generation agdtbe horizon 
of speech was veiy limited. 
When your grandfather was a 
young man, his voice could 
be heard on a still day for 
perhaps a mile. Even though 
he used a speaking trump^ 
he could not be heard near^ 
so far as he could be seen. 

Today all this has been 
changed. The telephone has 
vastly extended the horizon 
of speech. 


. Talking two thousand miles 
is an everyday occurrence, 
while in order to see this dis- 
tance,you would need tomount 
your telescope on a platform 
approximately 560 miles high. 

As a man is followed by his 
shadow, so is he followed by 
the horizon of telephone com* 
munication. When he travels 
across the continent his tele- 
phone horizon travels with 
him, and wherever he may be 
he is always at the center of a 
great circle of telephone 
neighbors. t 

What is true of one man is 
true of tile whole public. In 
order to provide a telephone 
horizon for each member of 
the nation, the Bell System has 
been established. 


American Telephone and Telegraph Company 
And Asnociatcd companies 

; ; Igyr jlpir . fl l ^ ii n Rii fc du Cmtar of tha Sratm, 




HOW TO BUILD A 5 HP. GAS ENGINE AT HORffi 


b SdmUlfe Amukaa SufpUmmHt. 1641 axl 1642, E F. L«fc. i 
ihanM^y how ■ fiva hone power pt nvne oea be buik at heaia. Cooplrte warhaii 
6twwwp ut piiUi.h«J. with eaael to e nle w of each part. ^Piiea by wil lor *a two 
Suppleawnti. Twenty Com. .1 a a n ^ Order fioa your BawiibaUr or (roB 

MUNN flt CO.. Ue.. PUBLISHERS. 361 BROADWAY. NEW YORK 


What is 

The successful man 
sysktn. 

A system ^ 
on which 1 
he acts— on ' 
which he de- 
rides— a iV«- 
Iwwonwhidihe 
buys or sells, on 
which he judges 
menandiudgesep' 
portunities; a qrs* 
tem on which he re- 
treats or goes forward 
or waits in his business, 
or the burinesa affair of 
the momenL 
The salesman, the credit 
man, the banker, the man- ^ 
ufacturer, the manager, the 
merchant— lAe manwhomakes 



system? 

fowf— has, consciously or 
imconsdi^ly, a system in 
hisefforts. For business is 

8 tVi#* of strong 
[its victories 
1 dedsiveac- 
don«lra<e|y 
'Stem. 

m want to 
r more about 
things thiU 
ikebu^ess, 
lianthe news 
or gossip of 
them, it the 
system— the 
m— back of 
ndd interest 
you-^then you engkt to 
read SYSTEM, the M aga ifa c 
of Business. 


Batojubipb op thb Uottm) Sta™. 
Navy. Prom Phot(*rap^ by B. Mal- 
iar, Jr., Photographer United Sta^j 
Navy. Introduction by Gvorge v«m u I 
Meyer, feretary of the Navy. New 
York: E. Muller, Jr. Price, 60 
Tl* exoeuent work U buod upon 
yaan' «Pvloe by the author ae amchd 
grapher to the United Btetee Navy. It opeae 
I wtth a portrait of the Secretary of the Navy and 
a abort introduction. Then follow* a par* — - 
plainins. In a graphic way, the dlffloultte* 


their Farts, AttaehiMBtahl 

Ooiwtroothm, with D mi ffl 

thods of Operation aoff loiiM 
tioBs of Britirti Hiinato aoi* ,l * 
New York: Eoiitwv AmiOiS^ 

4to.; 526 pp. Pride, dotai, CMOMMD 
moroeeo, $0. 

The title -DlctionBry-' diim;iiiM.W|{lmA6 
the Wirt, for It la to great r a n W r i a dril BS S l Il 
a the aubjMrt* U embraoM, ea StalMteMl eSSW 
iMue, and a ten-book or atenaal. BQ hi « 


The majortty of the photograph* are eH by SH 


of the riilpa of the navy. The book 
good half-ton* of every important battlertlp and 
annonid cnilrt. all of thorn boing BN by 9H 
intdiM. Thao follow* a remarkable wrtaa of 
photogreplut of gun practice, tata tte 

aprtng and . ^ 


SYSTEM is a msgasine 

that extracts out of thethings window; .tho method that inly: 


dratn crowds to his getfanntheb uiinw i dsy^ 


meadoinbuiineaB,the«y«(im 
by which they did them— to 
hdp other men do better the 
things they have to do. 

It tells with equal deameii 
the secret of some great Salt- 
ing campaign, or the twist by 
which a salesman closed cos 
dngle Older; the poUcy that 
made a Marshall Field, or the 
Gotgi by which an oImcum 


oasts foe some ghmtf 
itfcm, or the UtUe bu 


adtracttveto tbeeniMadman. Of apoolsl Intaraat 
will be aome of the lateat pbotogrepha taken at 
the moment of dWcharge of the big guna at the j 
recent gun practice. 

TbXT Book ON TH* SmBNOTH OP Ma- 
nuiiALe. By 8. E. Slocum, B.B., Ph.D., 
and E. L. Hancock, M.& New York; 
Ginn A Co., 1911. 8vo.; 372 pp.; 

{Uustiated. nice, IS. 

! In oonatnictlonal work of an kind* a knowledgo 
of the atnogth of material* la an Important factor 
of amcteDcy. dniaUHty. and aafety. Advantage 
hw bean taken of the opportunity aflordad by 
new editlan to eorreot the tew Inevlteble 
* of the Bret, to amplify where nira—ry, 


that Mves a moment of time you. 
fox some lalaiM worker; • IfyauwanttodsiiMethta 
btoad principle that imprav- dear away the jobbsfeNyou, 
oda ten's omn^denoe.w aadfsfmontfajulsgivalte 
• dmparagrsi^thatmsdo themanvriwismeielyawoik- 
one letter iHiu ^ neve Qua the 

If you wish to make yoor manwhomakesthcteinaor 
buslness-worit more than a ttlnatbeacdefa,ortratastbe 
dull hunt of dollars— if jm lsttaiB,oreBnlisoutthe|Mi- 
wl^ptttoiiyour<^hrtoths Idaa ev* tms be-^ yoa 
catthve^olriPS(i«y,and sMiMtetssdSSSZSM. 

Begin with the September SYSTEM 





tema, and phrase* usad la rignaUag, and n 
ring by page and Bgnr* ninahors to thn sec 
of tUuatraiSon and deacripthm. Tbs n 
of the V ■ ‘ ' 


five ytars have developed. Tbemstala, 
hrtek, stone, thnbtr. rope, wire, and batttag ate 
ail spadficaUy oomMered. In addltkm to Uie 
ganaiei proparties of material* and tbair behavior 
tmdar itrem and atnln, with analyMo of lavm 
and praeUcal famuto. Part I.— the anaiytteSI 
treafanent— la the work of Pnt. Bh>com. wUie 
the raqxmafbOlty (or Part 11. the eqieilBMntnl 
or laboratory aipect of the snhleot. r ‘ “* 

rat. Baaeoofc. The aim fan* bten 
oaterinl ao that it ahtll omiteia n 
aide dUBcoltlm far tba taetanteat a 
famfar grade. 

; Tn BnAM Tobbinii. The Bede LeotnM, 
1911. ByBir OhjixteA.PlvwiiB,K.C.B., 
Oambridm: At Ihe Univerri^ Fresh.! 
mi. New York; O. P, Pu^’s 
Boos. l2mo.: 57 n>.: - 


givs on the sUbfaot of the ■ 

tarhtes Is infarmatlve and wail worth oUr tl 



oogb the anthon of tMsIsMSt ar 
eaniSnr of a great ftarmaa siie 
pany, by wfMMn a ofadlBed fare qt OihitM. 6 



, ‘jtoe wh£ ism!^ 

doing, thai it, he rntmiffm 





^BASTIAN LATHES 

nB wmmii uii «>.. ii»Ciiwtt«t..ciMh«Mi.o. 


Fik&n IXdk DriD 



SOmHBBID 

LATHES 

•sssaa. 

•jMlirjsX. 




UNIVERSAL SCRAPER 

SSH'wSs 



PBICX 

y. MMJy. JIfc »tJ. 

I*.. AiWI, ir. «. A. 


TUi"MO«r*CM«<aM 

Iran 2 n «' In irlnnair nr pliln 
W tlUL ICi dM ONtV ttutlcnl 
JQ ' diwiUr iMnd ilaM conn ouPa. 

< Moral. II raur datln 
43^ nn’t InrnUli li, .« wlU und aoc 
^^pwld lor *1.21 

MHVfallh « IbMnra* O. 


*Mn whore thoy ualtotl. No proMure 
UMd beyond the welcht of thn upper bor. and the 
lerntiuv ww far below the melting point of 
Detain You wili Dad Prof Hpring'a erperi- 
• in our SorrLauBMT, 1308, whhdi we will 
you for to ceou. Two nutfaeai ran be 
brought into abnoluto oontaet without uniting 
Prof. Spring brought non^plaatic nubetanoea to- 
gether. and oould not make them cohere with any 
ore be oould bring to bear upon them, aa li 
n in the aame articio refmod to above 


\A 7 iri T driuling 
WCBL iJrai machines] 

StyeJliy* S!Je a»«l.aaro ean op«m>« 
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NOVftTIlS^i PATfMED ARllCLES 


PatenM Artklet iwi Mctxl SpecUhks 

MANUPACTUKEO BY CONTRACT 


H. OIRSTENS MFC. CO., “ysysfe*" 


Modds aad EimerllBeElal Wsrk 

mss^wss^. 

E V. BAUAKD m, 14 MArt It, E T. 



kindly keep your qoeriee on eepanue 

of paper when eorreipondtng about anel 

icm aa paten te. eubterlptlone. booka, ate. Thia 


will greatly facilitate aaewering your 
UoBa, aa in many caiea they bara to be rc- 
tarrad to experu. The full oame and addreea 
Ibonld ba glren on every aheet. M attention 
will be paid to uniigned queriei. Putt hlnta 
to eorreepondenta are printed from lima to tlOM 
and will be mailed no requrat. 


(12689) A. £. 6 . auika: SurfAoea may 
fiaar to the eye to ba In oontaet whan tbey are 
t actually 10 . Even a convex Iona leveled on a 
flat object doee not touch, it, and cannot bo made 
to do to. even by a force of many pound* Now, 
how much weight or pr o emre would It bo ncotw- 
aary to make the objocte toiichr Can two object* 
be brought In abeofute contact without unitir 
Would a preMure of eay 500 pounda «Utt leave 
Intervening ipaoo between the obJeetoT To be j 
dear, at any preaeuro when two flat, hard objeeu 
do not unite, that la do not cuhere, ie there always 
an Intervening apace between aald obJerUT 
We thluk It may bo laid down M a aate criterion 
that when one surface la scratched by another, 
two must have oome Into contact We have 
many times had lenses scratched 
laying them down on a flat surface Wo wkh we 
oould apply 


face below them U Is our Arm belief, thoti 
open to conviction upon proof, that surfaces 
come Into contact wltli very little prwinire 
Prof. Hpring'a experiment* at Uoge, two bare of 
platioiira were turned true and polished, t 


Aubbiosn, dealing with the flight of 
JoctUe*. many valuable and Interesting points of 
■rmsflon were laid before the laity. Gravity 
I have learned In physles Is an unvaryfng 
oe. 1 was taught, and from experiments I 
oonduotsd belkiro. that when two bodies s| ' 
cal in form, of equal bulk, were suspended 
orotera In the esme plane, both would 
sartb at the same time, regardless 
her one eras merely dropped and the other 
projected Into »paoe on a line horlcontal 
plane of tbo center. Evidently I havo harbored 
uakm these many years, for In yom second 
artlelo mentioned, the flight of a 

ar Is shown to rist> In a given curve, while | 
the curvature of descent dllfen This It appears 
me Is In deflBnce of the Isws of gravity, 
force of gravity acta upon the projectile with 
equal force every moment of flight, both 
srUtng and In descent Kli 


example I cite Is In error. A Wo <to not think 
need fear for the force of gravity because s 
from s mortar describes a dlSorsnt 
ng its fall from that described during ita 
rlM. The rerisunce of the air to the motion of 
body through It at a high vdooity is very 
«t. and the shell is moving moeh more slowly 
the oomponent of Its (light, due to the powder. 
It falls than It did when It left the gun It 
taUs much more directly toward the earth, as Is 
n In Fig 8. to which you wfer The hort- 
aontal oompooent of its motion has very nearly 
dimppeared. bettause of the resistance of the 
md the sbell Anally plunges vertically down 
_ r the force of gravity slone. The laws 
demonitimtod In phydes for projectiles apply 
to a ipaoe without a restating medium, 1. e 
vacuum The rise and fall of a shell from a 
merur is not the equivalent of the experiment! 
in physles of dropptng ' _ 

lier horiwntally. Both balls to the exptrl- 
. are rosisiMl equally hi a vsrtioal dlrectSoB 
by the air, and both nil with an equal aoctleea- 
tlon vertically, and hODce are alt the time of 


of ita vstodty of discharge aod the anglo otj 
elevation of the mortar Im vertical Mraponest 
la destroyed by gravity and the sholt ceases to 
rieo. Ita horisontal compoDsat 1* deetroyed by 
the raelstanre of the air. and If the flight 


woold then be.fallliig vertteaHy peigt down by 
gratrity alone, as shown In fig. 8, ^ is in tbii 
nt that the actual fllgfat of a aliell differs 
the tbnorotloat path abotm tn the texta 
s. There would bo ttttlo lotting In tong 
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h Shen. but the nsistMMii Of MM air tflianges. 
"" W M i ' Isttlh the voloMtF Of the MMM. MM hMoln is 
SjlMlMl the eggilaffiaMm oIMm t!e*t MhlMtp^ I 



This is Shakespeare’s Signature 

Imagine thousands of pages of manuscript written 
in this nandwriting. 

To decipher it would be a formidable task, indeed, 
but when we add to this difficulty the numberless 
errors of early printers and transcribers, we can un- 
derstand why It has taken centuries to reconstruct 
slowly and surely a clear and accurate text of Shakes- 
peare. 

Many editions of Shakespeare still in common use 
contain inexplicable phrases and meaningless words. 
They are siunply reprints of old eighteenth century 
editions abounding in errors. 

The new Henley Shakespeare contains the most 
scholarly, accurate and lucid text of Shakespeare’s 
plays that has ever been printed — the Cambridge text. 

With its copious notes, glossaries, critical comments 
and synopses — the work of more than two hundred 
of the world's greatest authorities on Shakespeare — 
it is as easy to read as a daily newspaper. 

The New Henley 

Shakespeare 

The set is in ten dignified, crown octavo volumes, 
containing 8000 pages. It is printed from new type 
on fine, thin paper. There are many illustrations. 
The binding is in dark red, three-quarter leather with 
gold back tooling and gold tops. 

The first printing will be distributed on the easy 
payment plan, ana at a price 
which figures out less than $2.00 
a volume. At the price, this set 
is an exceptional book value. 


SbmI lor Usefad Book Froe 


P. F.Gdtier &Son, Inc. 

N«wYork 


P. F. COUIElt 0 SON, lac. 

416 W. I3(bSt., Nsw York 

I mil intcrcstfd in Slmtes- 

Plr,!-.** sviul iTic >onr book 
“How to Read Sliakespetire 
Wllll Plc.iMMC .iiul I’lulc! ind- 
111)/," fric of rb.ii(,i'. 



More than 3000 purch^ers placed didr 


orders for the new 1913 


without seeing the car or even a ^otograph 



We believe that this condition evinces a degree 
of confidence in a motor car manufacturer 
for which it would be difficult to find a 
parallel. 

This year’s Cadillac sales conditions are the 
conditions of last year, and the year 
before, and several years before that, in- 
tensified ten-fold. 

Public opinion— always keen concerning a 
new Cadillac— has been stimulated to the 
point of intense eagerness by the 1913 
features. 

The long stroke^ guiet, flexible engine of greatly 
increased power ; the longer wheelbase ; the 
larger tires; the improved and simplified 
CMillac Delco Electrical system ( patented )y 
of automatic crankings lighting and ipiition, 
improved and simplified as the result of the 
experience gained by the use of the old system 
on 12y000 Cadillacs; the automatic spark 
control — these and other 1913 features 
mean so much to the man who is con- 
vinced of Cadillac precedence to the ex- 
clusion of every other car, that anticipa- 
tion has been amazingly aroused. 


The past year we manufactured 12,000 cars, 
yet 90% of Cadillac dealers could have 
s Id from 10% to 50% more cars if we 
had been able to supply them. 

Obviously, many who desire to get Cadillacs 
failed to obtain them because they de- 
layed placing their orders. 

For 1913 the Cadillac Company is preparing 
to build 15,000 cars. Every one of these 
has been contracted for by our dealers 
and orders have already been taken by 
them for more than one-third of the en- 
tire production. 

Our dealers tell us that this year’s outjput will 
not be nearly large enough, but it is the 
maximum that we can produce. 

In the light of previous experience and the 
present eager enthusiasm, your course 
therefore should be clear. 

Simple prudence— and simple justice to your- 
self and to him — suggests the wisdom of 
an early conference with your Cadillac 
dealer, even though you may not want 
delivery of your car for several months. 



STYLES AND PRICES 

Standard Touring Car, fhra p a a M mgar $197S.CN> 

SkpaaMngercar . . . I207&00 Roadstv^two ftamasm . flffSdlO 
Phaeton, four paaaanger . 1975.00 Cbupo,foiir paaMagar . i»Q0»00 
Torpedo, four paMonger . 1975.00 UawuaiDa, aavwi paaaaivar 5M.M 

AU prieea are F. O. B. DaM, indiKBag top, wMddiU, 
demounUhIa that aad full aqwipai^. 

CADILLAC MOTOR CAR COMPAipr 
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Physical Safetruards in Bailmad Travel 

I N Ihnn- fntal dlwiHltTM diirlnR tlin puMt few years, 
cflustiiK the deatli of twenty-three passengers, the 
New llHveii Uallroiid has jirovetl the futility of 
atlemptliiK to |irote<!t the lives of Its iiassengers ugnlnst 
daugerous crossovers liy srlvltig Instnictlous to Its engi- 
neers not to take the crossovers at a speed above fifteen 
miles an hour. The Orldgeport disaster, the second 
of Its kind, led to a strong remonstrance and several 
recommendations from the Interstate Commerce Com- 
mission. NothliiR. however, was done to remedy the 
defects, and a little over u year later a similar disaster, 
due lo similar ciiuses, occurred at the Westport cross- 
over 

In the luvestlgntlon of this accident by the Interstate 
Commerce Commission the vice-president of the road 
was asked "What act Ion, alnce the Brldgeixirt accident 
and the ret>ort that was made on It under the auspices 
of the Interstate Commerce Commission, has the New 
Haven road taken lo prevent a recurrence?” The 
answer was "We have done nil we know how.” Aa a 
commentary uism this reply, we Invite attention lo the 
article on the WestiHirt wreck, and iwrtlcularly to the 
diagrams mid photogrniihs which Illustrate It, lo be 
found elsewhere In this Issue. 

Perfectly natural was the ofl-rcltorated iiuestlon of 
the meniliers of the Comuilssbm ns to why the New 
Ha\en Itiillroad had not lengthened Its crossovers, or 
IntroduiMSl some ftirin of llie automatic atop. The state- 
ment of the vice president that the lengthening of 
crossovers vould nut prevent stich disasters Is simply 
prejiosterous There Is not ii malntenauce-of-wny engi- 
neer on the whole aiO.tKK) miles of railroad In this 
country, who would not wish to put In at express 
track crosso^ers the enslest switch that the hs-al con- 
ditions III the track and the Ingenuity of the switch- 
maker permit It Is all vcr.v well for the New Haven 
otlichils lo talk of "stiffening discipline;" hut they 
know \er,v well, or It Is their diitv to know, that the 
Hiifet.\ of the tra\ellng pnlillc demnnds. In addition to 
the sllffening discipline, that the tracks, the signal sys- 
tem Hial the rolling Ml(H-k sliall lie iiiude ns proof against 
tlie errors of luimun ralllliilllv iis the ample tlnaiiclal 
resources of tlie New Haven lliiUioud Couiiiany can 
make them 

We look In vain for ei Ideiice tliat tlui coniimny has 
made anv effort to Improie tlie pliyslcnl conditions, 
even nl those points wtih-li previous disasters had 
shown to he full of menace The puhlle may well ask 
"Why, W'lth the example of the IVtinsj Ivanln niid New 
York Central rwids before It, to say nothing of the 
recoinraendiitlons of Hu- liiterslale Commerce Commis- 
sion, has the New Ihnen road Issm guilty of such 
neglect?" 


The Nobel Prize Awarded to Dr. Carrel 

I T Is W'lth spedul grallllcntlon llml we Americans 
note the award of the Nohel Trlxe for Mwlk-lne to 
Dr. Carrel of tile Rockefeller Institnte for Medical 
Riwenrch. While Dr. (larrel Is French lo birth and 
training, his epoch-making researches luni' heen for 
the most part conducted on American soli 
There Is no need, Iti speaking to our renders, to mure 
than brletly mention the prtudpal products of Hr. Car- 


rel’s genius. He Won bis igNire lb public rece gn t OOT bjf ' , 
bis wonderful work In blood ttansfosldj, of ; 

account has already been given to our readers, tn w 
of our August Issuee of mat yawr. In 190B he entared 
the BockefeUer Inatltute tor Uedtcai ReaearCh And 
gan bin Inveetlgatlone on the eonttnuauce of thwv* Ulfa 
in excised portions of the animal body. These are of 
the highest Interest, both from the point of view ot 
pure science and also In their application to medlMl 
and surgical practloe. 

From the standimint of theory H may well be said 
that unr ability to cause the growth of living matter 
ia vitro brings ua yierbaps one step nearer to that 
dream of the biologist — the production of living matter 
—which was so ably commented upon by Prof. Bchtlfer 
in bis recent address. From the practical point Of 
view aeveral Important reflections present tbemselves. 
Dr. Carrel has found that the medium which In normal 
life surrounds each tissue, la not the one beet adapted 
for Its growth. This Implies on the one hand the possi- 
bility of iicrhapa stimulating the growth of certain 
organs or tissues, as the need may arise, by medica- 
tion with siiectflc aubatancee atteetlug that particular 
tissue. It suggests, on the other hand, the possible 
opposite procedure of checking the growth of abnormal 
structures, such as tumor and cancers, by similar medi- 
cation. It will be remembered that efforts In this direc- 
tion were made some years ago by Prof. Beard of 
Edinburgh, unfortunately without any apparent auccess. 

But what appears undoubtedly at preseut the most 
promising field of appitcatloii of the results obtained 
by Dr. Carrel is tbe grafting of foreign healthy tissue 
In place of diaeased or Injured tissue. In order to be 
able to practise such transplantation as a matter of 
regular routine, and not as a mere occasional medical 
curiosity, it will be necessary to have on hand and pre- 
serve for use suitable portions of living tissues. The 
possibility of keeping alive for several months portions 
of excised animal organs placed In a suitable nutrient 
medium, as demonstrated by Dr. Carrel, is from this 
iwlnt of view of the highest Interest. And the import- 
ance of tills line of work la proved beyond peradven- 
ture by the successes recorded by Dr. Carrel In the 
actual traosplantatiou of entire organs, such ns the 
kidney, In animals. The new organ thus engrafted has 
been found capable of fuIfllUiig In every way the func- 
tions of the normal and natural organ. 

The Nobel IMze U intended as uu award for achieve- 
ments of no ordinary merit. Bo long as there are men 
like Dr. Carrel for candidates we need entertain no 
fear that tbe prlso should ever lose any of the prestige 
which sd Justly attaches to It. i 

\ Fam Bconomici 

T here are many reasons why thJ snbject of 
Farm Economics should command siieclal In- 
terest. In tbe first place It concerns directly 
and personally a large and Important class of our 
population. Then, again. Indirectly we are all depend- 
ent upon the farmer for the most indispensable of 
all our ’supplles-~-our food. To the student of political 
economy the special branch of agrarian economics pre- 
sents some features of particular Interest owing to Us 
fundamental character and Us close relation to the 
most primitive wants of man. 

Our Government Is doing splendid work in collect- 
ing data which must be welcomed by each of these 
classes of persons Interested, but most of all by the 
farmer to whom the anesUon of the Judicious distribu- 
tion of his Investment, to the best effect, among tbe 
several Items Incidental to farm inanagoment. Is a 
matter of dollars and cents. 

Bulletin No. 212 of the Bureau of Plant Industry, 
“A Btudy of Farm Equipment In Ohio,” gives a most 
valuable review of important data of this character 
gathered and collated with mnch painstaklnx care by 
Mr. L. W. Ellis, 

On twenty-one farms Invmtigated the following Was 
found to be tbe average distribution of capital In- 
vesU’d: In land, drainage and water supiily, 81 per 
cent; In buildings, 21 tier cent; In ImiilemeDts and 
machinery, 6 per cent; and in live stock. 13 per cent. 
The bulletin gives much detailed information, of which 
the figures Just quoted repromnt a gross summary. 

Ours Is the day of setentifle management. No long- 
er need the farmer slowly find his way to the beat 
working coudltloiia by a sertss of successive approal- 
mations— the Governmmit helps him to profit by the 
experience of others. Who have preceded him, and hiave 
]Hild the heavy dues of that excellent bat dear acbool- 


The Problein ot Laundtiag Mw NaYll 
Hydro- B fi g o p lane 

T he development of the hydroaeroplane Memed 
at, the viffy begUmlng of Us dual application to 
liTomlse speedy acceptance by the navy as a 
military adjanct for tbe pnrp^ of scouting, 
partisans of this modified airccaift loat no tine la 


• Jog foripi'.' 

'\ii^ inW' IfaiAt Was'-tfi 

■tiigy ifif. Mning .thg .«set ' ■?, 

(vani^' 'pMwMe« w w -awifN 
IMut'Wt thf enriWi 

thtire are some phygleal eondmogti iriftcK 
ately. make the praCttoal aM«|pt«nna of the MvqgIgM 
OB Shipboard hart to reaUM. The sOtahUt SIfiUg' eiC 
EHy from the D. S. «. "Birmtoi^airi*' twp ^ihire «ii) 
and tbe later iiertormance of the haaie erUter Ih 4ylag 
to the U. 8. S. “Pennsylvania” and retnmliig fTiliin th»t 
ship, showed what could be dene under favotfing i»adt> 
tlons; and they also proved that tho aetotdaqe srhs 
quite unfitted for associate operattaQs with a erkft At 
sea— especially if tbe flying machine was flOtosd to 
take to the water. The estrsmely outhberaoBs lAtnWIs- 
lug And landtag platforms, well enough tor An eKpeM- 
ment, could not be tolerated on a lighting ahlp tbaf 
of war. Tbe higieal onteome was the hydroHwra- 
plaae. The very frailty of the flying maebtnA mackeill 
It aa easy prey for rough waters; and whUn Its pon- 
toons might serve to add an element of aaflsty tor the 
benefit of the aviator, still they oouM promise bnt little 
protection for the planes and general structure If ex- 
posed to waves at any force and weight This has 
been dlseouraglngly exemplified upon many oeoaslong 
np to date. It was evident that even the wAter-^flttbe 
was no better than the aeroplane, If It bad to etart 
from the water or return to that element When the 
surface was much agitated. Accepting, then, the pon- 
toons as features of safely, the next logical effort was 
In the direction of finding an efficient menaa tor get- 
ting tile aircraft away from the deck of the Ship. 

The problem of successful launching has been given 
much thought, both here and in Europe. On tbe otlKff 
side of the Atlantic the pros and com of the Wright 
launching rail have been dlscuased with more or lees 
thoroughness, and among naval aviators It la generally 
lotdied upon aa a possible last reaort, bnt not the 1^1 
demanded by the contUtloha afloat and the require- 
ments of the latest types of high-speed mactalnee. 
Shortness of runway is arbitrarily fixed In a measare 
by the essentially military features of tbe man'Of-wa,r, 
and for that reason soma form of impulse had to tie 
devised which would give the alrczatt the needed veloc- 
ity of headway within a abort distance. Oapt Wk«h- 
tngton I. Chambers, U. S. N., has been qaletly workhiff 
for mouths upon a launching apperatus which, In 
effect, la a sort of piicBmatlc catapult This meeban- 
Unn received Its initial test at Aunapolls during the 
past August, and while tbe aeroplane took a totable, 
still tbe broad Idea of Uie installation gave gratifying 
promise. It Is quite probable that when the control of 
the Impulse and Its acceleration are properly adjuated, 
the apparatus will prove quite practicable Within limits. 
However, it Is not a question of throwing a solid mOM 
Into the air, Init the for more delicate problem of get- 
ting a sensitively Iwlanced kite, as U were, atarted on 
Its flight against tbe opiioalng air. The tests at An- 
napolis clearly showed how disturbing was the effect 
of a slanting wind and how necessary It probably 
would be to get tbe aeroplane launched squarely 
against the breeze. Even though the catapult bo In- 
stalled so that it can be made to face the wind, that 
doea not dispose of the dlfficultlea. A big ahlp in 
motion very seriously modifies the streamlines, so to 
speak, of the air currents, and the higher the speed of 
tbe vessel the more profound the aerial perturbation. 
Only big ships will be able to carry assoclttte aircraft, 
and here we. have another asxiect of tbe question to 
vex tbe experimenter. Only a short while ago, an Ital- 
ian aviator was mouettverlug In a hydro-aeroplane over 
tbe waters of the Gulf of Biteaia. By chance, the 
battleship “Itante AUghlerl” was running some of her 
trials at the same time. The ‘TMnte AUgblerl” la 
credited with a full speed of something over 24 knots 
on hour. Whether she was running at her hlgbeet 
rate then la nut c^aln; but the aviator, swlnglnc 
throat^ the air across , her wake, suddenly found<dils 
machine beyiind his control, and down he plABged Into 
the water, ^be mishap was Unquestionably due to the 
disturbed condition of the air produced by tbA passing 
battleship- 

Of coarse, there Is a point forward on a ship under 
wqy Where the air passing sternward probably 4osVs 
fairly evenly, and the studies of thb paval avIAtov 
must be twofold: first to evolve a sntbitoctory. lAobcii)- 
tug moAlflna and then to place that apimralhS lritow.lt 
may flo Us work with' tbe least risk to thp nttoiWft 
' Tbs pubRc should not be hasty In Its Judgment or Wirii 
to its wntohitooiis. All of theme dtOcnittos wUI bb 
^ly to time, bnt the hdur for the AtotopilAto* 

on’ itotobtoril has not yet arriveil It mtwt Ito wtoltom 
bevid tllAf iilWW are the corrtotosndtog dt#iKfl«iW , 
xAtora^' to too stop after A .flight. 
.ismeiihto/ihe'Ahtovto make^g Mteewistol tosidltto AtoMifl 
^ If a irito<>to 'blolriiif and- WA'tor'tosmWhi’flW mkHii-lto-’’ > 
twitodT to dwtosflto ^ f ~ 
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^ ^•" ";f^'.!*“***°* ®**y f“ Mowiilww* AbudoBMl by tbe Brtttah Army.— Pol- 

S to «*l»t »wmt hu dead«d to iu» only bipkne. for military pur- 

lh» powm to of an aim aft« tha Ugfats have poaea. The many deatha that have ooouimi in the laat 
bMB tuned off at Bight. A ooatroUmg ewitoh In the few monthe ie the obvious reason. 


uOee of the oUef of poUoe anafales the Hghte to be .r . w. «» ■ . . # . 

ft^abed on whUe offieen are BOouring the streets * ^ f ^ Wireless Apparatus for Aeroplanes. - 

^ A wireless apparatus recently designed for torpedo 

Up* SomBoM Dynamo la the Worid.— >An eleotrio gen- boats and submarines is being tested out in a (krtios 

amtor oafy 1« miHUnoters in height, weighing only 7 miUtary biplane at Hammondsport, N. Y. The genera- 

gMhUlUa and woupd with ailk-insulated wire was re- tor is said to weigh less than five pounds and to be 

gaudy aldiibited belora the Pteneh Aoadamy of Seienees. driven by a souroe of power other than the aeroplane 

This amatuie of this diminutive maobine is 6.2 milli- motor, so that it is not affeoted by acoident to the 

toatw^ in diameter, and the commutator and brushes are latter. On October i4th this machine was flying above 


gaudy aldiibited belora the Pranah Aeadamy of Seienees. driven by a souroe of power other than the aeroplane 
The amatura of this diminutive machine is 6.2 milli- motor, so that it is not affeoted by acoident to the 
matw^ in diameter, and the commutator and brushes are latter. On October i4th this machine was flying above 
eomtrugted as aoeurately as in a large m a c hi n e. The Lake Keuka at night with a powerful searnhlight, 


OU%mt is about 2 amperes at 2A. volts. whioh would go out every time the aviator m 

fhota-talagraphy Wlthaut Salaaiam.— Paris daily “«® light up again 

Uawspapen am beginning to use pictures transmitted by ending, 
a method employing a eopper ]^to prepared from the Two Airship Patents.— Fredei 
original Ifliotogiaph negative. This transmitting plate ington, D. C., has secured patoi 

raoamhlos a half-tone plate and consists of parallel lines l,039,2fil, for airships, the fom 


Two Airship Patents. — ^Fredenok Brackett of Waeli- 
ington, D. C., has secured patents, Nos. 1,030,092 and 
l,039,2fil, for airships, the former inoluding a steering 


in gelatin upon the copper surfaoe. In the blaok parts meohaniam which has a frame alongside the craft and 
of tba piotura the hnes are wide, oovering nearly ail tiie inoUning downwardly toward one end of same with a 
4iaoa, and to the whites they are very narrow. The plate number of planes spaced apart in the frame. The 


is wound around the cylinder of a transmitting inatru- 
meat, synohroniaed with a reoeiving instrument whioh 
operates by the defleotion of a besun of light. 

Uaetileal Operation of a Bancnle Btfdgo.— An eleo- 
tzfo motor-oporated basoule bridge of a railroad com- 
pany over the Calumet River, near Bouth Chicago, 111., 
la i^iflled with power ftom an isolated plant with an 


patent, No. 1,039,251, has a number of containers each 
formed of an elongated and pointed element substan- 
tially rectangular in oross aeotion and curved longitudin- 
ally with the oontainera arranged side by side in super- 
posed groups in such manner as to provide planes, 
suitable propelling means being provided. 

RuBslaB MiUtary Aviation. — The Russian military 


oquipmant of storage battoriee. The object of the aviation oonoourse was opened on Heptember 4th at the 

auxiliary storage battery plant is to enable an electrio Bt. Petersburg aerodrome, and is the first one of any 

geneimting plant of small eapaoity to be utUizad without aooount to be held in the country. Eleven aeroplanes 

overloading of the generators or risk of failure in the were entered, most of whioh, like the “Sikorsky," “Dux," 

(^Miration of the bridge. The eleetrieal control of the “ Haeckel” and others, were of home make There were 

bridge is intetiooked with the signal system of the also two Qerman flyers entered. The conditions were 


laihoad trackage passing over the bridge, so that 
is impossible to receive any ourrent on the control 
until the proper signals have been set. 

The Part af the Deetrie Motor in Irrigation Work. 


re, so that It as follows: ,A wutinuous ^ht of 1^ hours witti a load 
the controller of 400 pounds, sued gasoline and oil for a 3-hour run. 

Six ape^ flights, forward and liaok in straight line, a 
ation Work. — 16-mlnute flight at lAOO feet height, and a 10-roinute 


The irrigation what used to be known as the Great ffhfht with an extra heavy load. Also mounting and 
Amerioan Desert has shown this strip of country to be dismounting the apparatus, hard flights from plowed or 
very fertile land that had needed only adequate water gmss-covered fields, and the like. The three prises wore 
*upp1y, and the extension of irrigation has been part of 919,000. 18,000 and $6,000. 


the devobpment of several of the great electrical trans- 


mission systems in the arid s 


Safety of the Hydro-aeroplaAc Again Demonstrsted.- 


more reflned experienoe with irrigation has shown i 


e time the On October 11th, Marshall E. Reid, the young Phila- 


delphia aviator, and liieut. Com. H. C. Mustin, of tho 


hupor^t syndication of the eleotrio motor, vis., for the Philadelphia Navy Yard, attempted to fly from Capo 
pumlnng work neoeaaary to make the newly provided May over Delaware Bay to Philadelphia. The flight 

water supply avsdlablo to the farmer. The actual was made in Mr. Reid’s Wright biplane wkeh he has 

amount of water needed (under skillful farming) is small equinwd with floats, lately. Some time after the stnrt 
and may be brought to the farmer’s very door by motors of the flight, while the men wwe 600 or 600 feot above 
supplied with eleotrioal energy at a favorable rate, vlr... the waters of Delaware Bay, a cylinder bead blow off 

$20 per horse-power for the six months’ season. and the aeroplane dived to the wirfaoe of the bay. In 

Ge-oparaUon la Power Supply.— Nowadays the oo- wiBa unacoountable manner the gasoline caught fire, 
operation of public service oompanios not only helps end the machine was ablaze when it struck the water, 

out with the supply of many things whioh formerly 1'he occupants managed to pnt out the flames, but as 


all individuals and concenu had t 


the weather was foggy, there > 


I nothing that oouid 


■elves, but gives a oommodity of better qiudity than be done except to wait until they were looated. They 

the small oonaumer could possibly afford otherwise. were eightemi hoora upon the leaky pontoons before an 

The eleotrioity supply oompanies, especially, step u oyster patrol boat picked up the men and their machine 

to give many private oonsumers far bettor light and and landed them at Port Norris, N. J. After this 

power in both home and workshop than they could adventure young Reid is highly in favor of the hydro- 

(ffovide for themselves. This important feature of aeroplane as he believes if the acoident had happened 

modem eiviUaatioa is brought to mind in a recent above the ground both he and his companion would 

number of a Qermaa eleotrioal paper, pointing out hare been IdUed. It would he well to have some sort 

the superiority of the eleotrio motor over the gas or of a shrill signaling device on an aeroplane, that oouid 


gasoline engine under oertain oonditions. Where the be used in case of an accident like this in foggy weather. 


load is intermittent and relatively small and the ruling 


Opening of tho Aoronautical Society’s New Fleld.- 


oonaWeratlOns are eonvmienoe, simpUoity, and cleanU- The new aviation field recently secured by the Aero- 
nem, using the electric motor, tUt k, energy dehvored nautical Society at Oakwood Heights, Staten Island, 
by wire from a central genreatuig station, is a aheap was auspiciously opened on Columbus Day by a model 
solution of the power problem. When power is required aeroplane contest and a number of exhibition flights 


for long periods and in laige amounts, however, i 


by leading aviators. Three records were broken ii 


is a pdint beyond which the internal oombustion engine former events, and the finish of the program 


will be eiheaper than the motor. 

The Togne of the SMegm Twblae In tho Gonoratlon 


daring parachute jump from Harry Brown’s Wright 
biplane by BVederiok Rodman Lew, this being the 


M fieetrislty,— The luge extendoiui to eleotrioal sapj^ sixth time that this daring paraobuto dropper has pm^ 
•qnipmaat In O^oago that pre now in hand oall atten- formed this feat in mid-air. He carries the iwraohuto 
tien W Ihe vogoe'bf steam ti^ine goneraton in the huge folded upon his shoulden and attached to a sort of liar- 
prbjeete at the present tinie.oupanwdhig the engine- ness of heavy loatiier straps passing around his body 
driven genemton that were ualvecHiOy employed in the and limbs. He made the leap from a height of 5,.600 
earileV day* of iriee|!iaal enghieeriiig. Fdr the Fisk feet and was neUrly ten minutes in descending to earth. 
Street Station, Ohfaitlto, a Sfl^OOSriitiowatt, 4,600 volt, Mr. Brown, despite his injured wrist, handled hU machine 
S-^hare ibunons' unit, iliavintf a speed of 760 splendidly and there was no perceptible waver when Law 

revoltttionsper minntof illirertMlder'eonsnniotion. 'HiUf jumped overboard. Mr. Law’s sister, Miss Ruth Ban- 
gemiiiAtor irffl be aooiil 7$ feet hmt *nd 18 feet wide, croft Law, also inado a pretty eodiibiUon flight in her 
Alddttjkm to the j^tlsIB be large enouifli to house Wright biplane, and Mr. E. Weeks of Boraaton, Pa., 
lcimr<ff titeMlllrito,brigthM:thnultimAtoaapadt^ made an okhiUtion flight in a novel oombined Curtiss 

etatiott gp,to 220,000 h&owatts. llie projeot for the and Faraan Uplaiw. Shooting at bunches of three or 
BSW )f<Mrtinreet Sto^ lAAlw wma oity oomprlses tweltit four toy hoUeoiM by Mr. Dillon Hoffman while oireling 
kSsreatt vertinM ■teua tarhino gOMtators to be about in Bnpnfh maobine wu another feature erf the 
In two abnflnr Hinitpe ef battdings, and two of exhifaltion. Mr. Browu was unable to operate his 
there npln nre mam ineua^ riitoting member, Wright in a gtnty wind so that Hoffman oouid hit the 
anretinfare eln dUqi witik • total of 7,382 bnekets and haUoons. altitoaOh the latter bolds the reoord of hitting 
^ dlchlwn nnt «f twenty balloons. Over 6,000 people 

msm pa a* a .prerenre of 800 «|ttendpd the nuefa, The interest and enthusiaam mani- 
> faatod pate tttM aiHMon is not dead in America. 


New Director of Dudley Observatory.— Benjamin 
Boss has been appointed to suooeed liis father, tho 
late Dr. Lewis Boss, as din-otor of the Dudley Observa^ 
tory. Mr. Boss was liorti in 1859. On graduating 
from Harvard University lie joined lim father in the 
work at the Dudley Observatory In 1900 he b<s-.anie 
Director of tho Unitwl .States Naval Academy Branoh 
at Patuila, Formosa, which position ho hold for three 
years. 

Progress of Cremation in Europe. — There lias been a 
marked increase m Europe in the use of cremation as a 
method of disposing of tho dead. Last year tJiere were 
7,566 cremations in Germany as against 0..')(X) in 1910. 
At present there are thirty crematories in Germany and 
almost as many m Italy. In England there were‘l,033 
cromations m 1911 as against 840 in 1910 Keoeiitly 
Switzerland has passed a law which practically makes 
interment exiNiptionol 

Ageing Yellow Leather. Max do Nansouly says m 
Let Annalct (Paris), “A sisKiialist gives us the details of 
tho following prooess for imparting to now yellow leather 
a look of age. It is first washtd with plenty of water and 
thoroughly dried; then tho surface is ooated with a 
layer of vosnline. When this layer has been absorbed 
by the leather another is applied, this being kept up till 
the leather is saturated. Only four applications at most 
are required to give the leather a very deep color. When 
dry it will Isi dull, but a polish may be imparted to it by 
any sort of enoaiistio 

ArtIfleUI Cow’s Milk. — A recent press dispatch states 
that three Gcniiati chemists at Fronkfort-ori-tlie-Main 
have discovered a method of making milk syiitlietieally 
in tho oheinieal laboratorj' According to the dis^iatoh 
Boveral scientists, mcludmg Mir William Oimkes, tastini 
and tiisted this milk and pronounced it palatable. It 
ill priiposed to manufacture the milk in London and sell 
it at six cents a quart. The milk is made entirely from 
vigetable ingredients digested in a “niechaincal stom- 
ach " Be that as it may, wo hope tliat there is some 
truth in tho report, for there could lie no danger of 
tulieroulosis or any other disease germs in the synthetic 
product. 

Purifleation of Coal Gas, — One of the most valuable 
and original of the oommunientions before the Eighth 
Intoniational Congress of Applied Chemistry was one 
by Dr. J C. O’Neill. It relates to the oontiiiiimih pun- 
fioatioii of coni gas with weak ammonia. The ga* that 
loaves the eondi'nsers is washed with a weak liquor of 
ammonia, instead of with the gas liquor itself, found 
in the first senibber Thereby the whole of tli(i oyano 
gon 18 absorbed and also the greater part of tho hydrogen 
sulphide. The tomperaturo of the gas and tho wash 
bquor should Iw above 30 deg. Cent The wash liquor 
from the scrubber is returned to tlie ammonia stiii, and 
the iinpiinties saturate the oonoentrated ammonia m 
tlie oondenser of the still. Mix months’ trial of the pro- 
ocss showed that the oxide m the purifiers was insuffi- 
cient to deal with the gas when the latter was washed 
with liquor in the ordinary way. 

Death of a Prominent New York Chemist. — On tho 
eighth of this month the death was reported of Prof. 
Moms Loeb, who has for many years jiast figured 
prominently among tho chemists of New York city. 
Dr. Ixieb was formerly jirolessoi of chemistry at New 
York University, hut liaii of ns'eiit jears retired to 
oonduot researches m Ins own jirivate lalniratory. His 
work dealt chiefly with ci>rtaui phases of inorgamo 
and physioal chemistry. But his activities were not 
confined to ttie dire<-l advancement of wience alone. 
He will be speeiallv reiiiembercd for his public services, 
and, among chemists, for tho active part taken by 
him in founding tho Chemists' Club and ui raising a 
building fund fur tlie headquarters of ' that club, com- 
pleted in 1911. He held tho oflloo of president in this 
organization in 1909 and 1912. At a special meeting 
of the Board of Trustees of the Chemists’ (Jliib of New 
York oity, held ()ctolM>r Hth, the following resolutions 
offered by a oomrait.tee consisting of Mr. Ellwood Hen- 
driok, Mr. Clifford Richardson and Mr, Walter E. 
Rowley were adojited. 

Whereat, Morris Ixieb, the president of tho club, has 
been taken from us by death, and 

Whereat, He was the leading spirit in bringing to ful- 
fillment ambitions and plans that had long been ours. 

and 

Whereat, He was always ready to shoulder burdens 
and to give help, and 

Whereat, Ho was a man of order, and of integrity in 
mind and in heart, sinocre in scholarshii), living with- 
out malioo or scorn, spooking no evil, and generous in 
judgment, and 

Trhsreos, We were drawn to liim by ties of deep and 
abiding affection, now, therefore, bo it 

Sttolved, That we make this minute of our poig- 
nant gnef at his passing, and that wo cherish his mom- 
oiy as another of his great gifts to science and to hu- 
manity. 




■■ 

SCIENTIFIC AMEtBCAN . ' 

The “Immortality” of Tissues 

Its Bearing on the Study of Old Age 


A VKHY evtilcnl (ll»ndvHnta(te under which medical 
w'ifiK'f liitn Inhered tins Imhui the inilxtMNlblUt}’ of 
wiili’liliit; the eheiiileiil net In inotiun by mib- 

HluiiecN liitrodiiPi'd Into the body. Kor thin reuMou vnri- 
oHN cx'iierlineiilern. from time to time, have attemi>t(>d 
to "ftrow tlHHut'H” artlflcliilly, in auch manner that their 
develo|)ment, funetlouM and decay — under both heullliy 
and dlm>UMed euudltlouH— uiittht Im* studied under the 
mlcroMCoiK). The only way In which thla could he done 
would he to take a pleeo of living tlanue from the body, 
and cuuHo itn cella to multiply ; tliwiie being made up of 
ail aggregation of eella. 

Science haa failed to produce n alngte living cell, that 
1 h, a cell uhleli will undergo the pri«‘eNM of nuclear 
dlvlalon (growth) which la the prime condition of Ita 
ladiig, and It neemed wiunlly Impoaalblo to cauae a cell 
already living to undergo the aame proceea If deprived 
of the clrriilatlon of the hlood. Therefore, when In 
11)10 If waa announced that Ur. Alexia Ourrel with hla 
aaalatuni, Ur. M. T. Hurrowa, had auccoeded, aeieiitltic 
eredullty waa taxed. A well known French am ant 
expreaaed the opinion before the .Society of Itlology 
111 I’nrla, that aa olhiTa ex{H.>rlmeutlng along thiw lluoa, 
hud wltneaHed only degeneration and aurvival of cella, 
thla phenomenon waa all Carrol’a dUcovery amounted 
to In view of pnat exjierlenee, IndiH'd, the ehuneea 
were In fmor of n mlatake In 11)07, Ueo I.,oeh auld 
that he had produced thla artlflcldl growth both with- 
in and without the body. Ohvloualy, auch development 
within the organlam whine tlie proceaa of utlllglug the 
iMidy-tluida, etc., followa the aatue courae na In nature, 
taken on the character of grafting rather than of culti- 
vating In a culture medium Aa to caualug the ex- 
ternal growth, it VI ua ten yearn later before It acema 
flrnt to have nucceeded In 1007 Ilarrlnon, from Juhun 
Ilupklnn I'nivernity, furninhi-d detaiin of hln research 
In auch form an to he convincing. But Ida work had 
reference to the growth of tlaaues only of cold-blooded 
anlmula, he having cultivated artificially, nerve libera 
from the central nervous syatem of the frog • 

(larrel'a work cunalstod In extending llarrlaun’a meth- 
od to apply to warm-blooded iiniinula. Including, of 
courae, mammula; he having primarily in view at thla 
time a more preelae knowledge of the law a govurulag 
the rcatoratlon of tlaHuea, for example, uf(<<r aerloua 
Burgloal wounda, lie and hla HNalaiunt worked ateudlly 
to thla end, and succeeded. The tlaauea of the higher 
anlmala, includlug man, can now lie develoionl In n 
culture, and auch development can la* made to eorre- 
aiiond to a rigidly preelae techulijue. The feat la 
nceompliahed by putting minute plecea of living llaaue 
Into a iilaamallc (blood) medium which will coagulate 
Mo ciiinplicuted la thla appureutly aluiple matter In 
Ita uiiplication that only the moat eXQUlalte surgical 
Hklll Is proof ogalust Incalculable modlflcatlous in re- 
aulla 

The plasmatic mi-dlum in which the growth tuke.s 
place eouslslH of hlood which by a centrifugal process 
has been deprived of Us cells. Generally ajteaklng. It 
must Ih> taken from the animal whose tissue la to b<> 
cultivated or from an animal of the aame siwlea, 
although chlckeii-Uaaite has Iveen grown variously In 
the hlood of human being, dog, and rabbit. The tlaaiie 



Twenty-four hour old coneer growth (sarcoma) from 
piece of tissue extirpated from rat. The growth was 
from tissue the aixe of a millet aeed. 


By Crenevieve Grandcourt 

is excised from the etherised subject under clrcum- 
atauces which are an abooluto guarantee agalnat bac- 
terial infection, tearing, chilling, drying, etc., and M) 
liable la Uaane to be killed by exposure to the air that 
It la safer to dissect it In serum. Both plasma and 
tlaaue may be kept In cold storage, although the time 
within which each can be preserved varies largely 
with the different spodea of animals. The plasma of 
Ihe rut la iiseleaH In much less than a day, while that 
of the eUickeu can be kept over a week without coagu- 
lating. The dependence of great results upon minute 
causes la shown by the tact that the tissue, from which 
the growth la to take place must lie exceedingly small ; 
the reason lading liecause only the outer edge of the 



Dr. Alexis Carrel, who recently won the Nobel Prise. 

tissue can get nourishment when deprived of the nor- 
mal bhval circulation. When the tissue is of any 
extent, all liut the iierlphery dies. 

In oi'der to view the changes in form (morphology) 
of Ihe cells, small quantities of tissue are grown by 
putting a tiny piece cut from the excised fragment on 
the liiaide of the cover of a glasa-slldc, and overlaying 
It very thinly with the jirepared plasma. When the 
cover is adjusted to the slide and sealed with paraffine 
(to keep the culture moist) It Is quickly put into an 
electric Incubator and taken Into the ohsorvatloii-room 
to be deiHialted In the large incubator provided with a 
powerful microscope. The plasma coagulating either 
when It receives the tissue or at once ujtou feeling the 
heat of the incubator, the tissues grow In what la (le- 
scrllied na "the hanging drop culture" downward Into 



Connective tissue in permanent life. Demonetmthm 
that this porticnlor tlosne does not age in artificial 
growth. 


the glass-slide. The growth can be observed after a 
latent period varying according to the nature of the 
tissue, the time elapsing since it has been deprived of 
circulation, etc. The microscope shows the direct divi- 
sion of the nuclei, and the growth taking the form 
either of layers or of so-called "radiating chains," de- 
imndlng upon whether connective or epithelial tissue 
is being developed. In other words, the oelte either 
spread far out luto the medium or pack up, so to speak. 
In a dense mass. 

So far so good. But It is necessary to study not only 
ttie morphology, but the dynamics (movements) (K the 
cell-multlpllcatlon. For this latter purimse, a large 
quantity of tissue was grown on plates. More recently, 
both kinds of culture have been modified “with the 
view of obtaining better support for the cells and bet- 
ter nutrition for tbe cultures," but the process Is too 
Involved to be described in a paper of thla length. 
Having obtained evidence that tissue can bo culti- 
vated in accordance with a formula that may be relied 
upon to give definite results, the effort was made to 
grow artificially the various malignant (cancerous) tis- 
sues, In turn of chicken, rat, dog and human being. 
Cancerous tissue invariably developed cancer, and so 
rapidly and extensively that the growth could be ob- 
served with the naked eye. 

It now became evident that, under the right dreum- 
atanees, the artificial growth of tissues could be utUlxed 
In the study of many problems; such as malignant 
growth of tissue; certain problems in Immunity, as, 
for example, the production of anti-bodies and anti- 
toxins of cerUln organisms; the redintegration of tis- 
sues; the regulation of the growth of tbe organism, or 
of different parts of the organism; rejuvenation and 
senility; and the character of the Internal secretions 
of tbe glands, such as tbe thyroid which plays a rOle 
most ImiKtrtant in physical and mental development 
ITie difficulty lay In tbe fact that the artificial growth 
was so very short-lived. It was found that by psaalng 
U)e growth into a new medium, and repeating the 
process, the tissues would begin to grow again; but 
their life even under these circumstances was limited 
at the most to twenty ihiys This wos manifestly too 
short a time in which to study the fundamental ques- 
tions to which the researchers hud addressed them- 
selves. Thereupon, study was taken up to determiuo 
the question as to lokat made thcao ttio. It was 

found that, apparently as incidental to growth, there 
was the process of decay, due to an inaMHtv of the tU- 
to cUminate waste produrts. 

On January 17th. 1013, exiierlments were commenced 
to determine whether those effects could be overcome. 
The observations were on the heart and blood-vessels, 
artificially grown, of the chicken fetus; tbe tissue be- 
ing taken from an embryo of seven and an embryo of 
eighteen days. These growU)8 were put Into a salt 
solution (lunger’s) for a few minutes at different 
periods of their growth, and then placed In a new plaa- 
maUc medium. It was found that by following this 
method, tbe tissues could be made to live Indefinitely ; 
and the conclusions were drawn by the following very 
curlons facts. When an animal la In the early stages 
of Its development, the growth of Its tissues Is neces- 
sarily greater than as It matures, there being steady 
(ConUmMil on pace ist.) 



Piv«-4»y eamw growth fron ptwo «f 

tteiM oxUrpoMd Vron ehlekan. Ike ci^wih viig 
ffOM llMHM the alae of a mtUel aeed. 







SClENTinC AMERICAN 


Lesson of the Railroad Wreck at Westport 


The Imminent Peril of the Short Crossover 


O N July 23d of last year the SonOTriFic Amkbioan, 
In commentlnC on the dlaaatroue cruaaover wreck 
near Bridgeport on the New Haven lines, said: “It 
would be entirely powlble to lay oat the trackn with 
MWltohea and cnrvee w> eaity, that, If a heavy expretw 
train dlaobeyed Its orders and sweiit over a croseovur 
at a speed of ehcty miles an hour, It conld do so with- 
out any grave risk of derailment.” 

ITourteen months passed away without the New 
Haven Railroad taking any atepa to lengthen ita croaa- 
ovem, with the result that about the sunset hour of a 
September day, aud at a point on the company ’a 
lines only a few mllea distant from the scene of the 
Bridgeport wreck, that disaster was almost exactly 
duplicated. An express train, drawn by one of the 
heaviest engines on the division, dashed by the signals 
and swept at a speed of from fifty to sixty miles an 
hour ever one of these 
d e a t h-t rap crossovers, 
whcN<e length, in this cose, 
did not exceed 200 feet 
Had the New Haven 
Railroad Company done Its 
duty, torn up these cross- 
overs and rebuilt them ac- 
cording to the best mod- 
ern engineering practice, 
ns carried out on the New 
York Central and the 
I’enusylvanln Lines, that 
express train, even had It 
Issen running at sixty mllos 
an hour, would have 
imsKCKl through without de- 
railment, and the ghastly 
horrors which followed 
would liave been pre- 
vented. 

In the investigation of 
the NCddeut by the Inter- 
state Commerce Commls- 
hIoii, Hi which the writer 
was present, the leading 
ofilclals of the railroad 
took the most astounding 


statements must be characterised as some of the must 
astounding that ever came from the mouth of a re- 
sponsible railroad official : for they con mean nothing 
olso than that this company refuses to do what If can 
in a physical W'ay to render crossovers safe. In other 
words, the policy Is to trust everything to the always 
fallible human element, and refuse to make those 
physical changes In the tracks, which would reduce 
the danger, due to disobedience <ir neglect, to u mini- 
mum. 

We are fully satisfied that there Is not a single 
railroad engineer — certainly not nn englucor of main- 
tenance of way — ^In the whole United Htates who 
would subscribe to the last statement of Vlce-rresl- 
deut Horn. As a mutter of fact, crossovers on ex- 
press tracks can be made absolutely safe for the fast- 
est HlMcd at which an engineer can pull Ills train 


those of convenience and economy The fridght yard 
for the handling of goods destined for or shlpiied from 
WostiMirt and Sangutuck, lies on llie north side of the 
tracks, and Is entered from a siding uliose switch is 
distant nhnut 750 feet to the westward of the station, 
h'or the accommiMliitioii of freight cars disitliied for 
Westport, three crossovers coniie<*t the two eiistlsiuud 
and the express west hound tracks with the siding and 
the yard Kor a distinice of about seven hundnsl feel 
to the west of the station the tracks are on a tangent. 
Then commences ii curve to the left Heenuse of the 
suiK'r-elevutloii of the outer rails on these curves, It 
was Impossible to iduce any of those crossovers on the 
curve, and consequently they were restricted to a dis- 
tance of about seven hundred feet To get them within 
the limited space available, It was necessary to use a 
short crossover— In this case what Is known as a num- 
ber ten In addition to 
serving the freight yord, 
these crossovers are used 
to transfer exiiress trains 
from the local to the ex- 
press trucks or v^rr vrma, 
wlien the exitrossos hnve to 
make station stops, or 
hove made them and wish 
to return to the express 
lines. 

Now, In view of the fact 
that express trains on this 
line frtsiuently run at 
Nia»eds of seventy miles an 
hour or over, and in view 
of the fact that the hu- 
element us repre- 
sentetl by the engineer is 
fallible and that the engi- 
neer, however goml ti man 
he may lie, is liable to for- 
get fulness, in o m e n t a r y 
carolessness, or physical 
disability — due regard for 
the safety of the traveling 
public, should have lisl the 
company to place some of 




OUTSIDE or SIOINS OUTER RAIL 



The upper drswinx sliows bow three croBeovera were crowded Into the 700 feet between the Rtatlon and the curve tu tin It ft 

The lower sketch shows the sharp curvature of the New Ilavon No. 10 crossover compared with the easy eurvatiire of tlie I’euiisylvaula No 20 crosHover The ovi>rturiiInx 

effect of the No. 10 Is nearly four times Kreatcr 

The right and the wrong way to lay out express track crossovers. 


IKisltiou, that, educe they had made a standing order 
that this iwrtlculsr crossover was not to Is? taken at 
a speed of over flftepn miles an lionr, the sole rospon- 
slbUlty for the wreck was to be placed upon tho engi- 
neer of the train. Furthermore, they did not hesitate 
to assert to Commission that they had done every- 
thing practicable in a phyfdcal way to prevent such 
an accident. The attitude of the New Haven road Is 
shown by the following ,ea:tnet from the evidence, as 
printed In the dolly praas : • 

"By Mr. Higgins (of the Conualaalou) ; Would not 
the lengthening of orosBOTeta at least materially de- 
crease the elemeht of danger? Aaawer (by Vice-Presi- 
dent Horn) ; We IMI tfwfc it would only be a question 
of time until men t<mk the longer croaeoTers as much 
tfw fast as they take the ahorter oneo. 

“Question: But would not the element of danger 
be deereased? Answer: I would state that in the end 
the longer croaeovev would make the rituatlon worse. 
It would be putting a piwnlum on .violation of the 
niles.” Again, the eame witness la r^rted to have 
Midi “We eonldn't find that lengthening that croos- 
(at Bridgepoef) "would have helped the situation 
any." if the vloe-prealdeHt is eorreetiy reported, these 


through them. Has this witness never hi*ard of the 
Pennsylvania Railroad? Hoes he not know that on the 
main lines of that, road croesoverx have lieeii built 
Within the pest few yours with a s|>ecial view to cllm- 
liiatiug risks due to dlsoliedleiice of orders by enid- 
neers? Does ho not know that on that road there ar«> 
crossovers which are so easy In curvature and of aucli 
great length, that the railroad has ImiHtsed no speed 
limit whatever upon the engineers In running over 
them? 

If the New Haven high oflleials, those who havo to 
do with the appropriation of the necessory funds to 
carry out Improvements suggested by Its staff of engi- 
neers, ate In Ignorance of these facts or blind to their 
significance, the Scaimno Amkbican Invites their at- 
tention to the accompanying photographs and dlagraimi, 
showing the existing dangerous condltioiis at West- 
port In contrast with the uivto-date methods of con- 
struction adopted Oh more than one of the first-class 
roads of this country. 

It Will bo evident to any railroad engineer who 
studlM the aoeompanylng plan of the track layout at 
Weetpert, that the motives which led to the creation 
of and persiatattoe In the present conditions there, are 


those crossovers to the east of the station and others 
to the west of It, making them of such a length and 
with such easy swltohes and frogs, that In case the 
Sliced order was disobeyed tho train would pass through 
without risk of dernlliueiit. 

As a matter of fact, considerations of oonvenieiico. 
(‘conomy, or whnt not, led the eouipaiiy to crowd all 
three crossovers Into the restricted space heivveeu the 
station and the r'olnt of curve ( eoniuiencement of 
curve) seven hundred feet dlslniit. Short cross 
overs were pul In and u standing order was made 
that they were to he taken nt a simcd not to exceed fif- 
teen miles per hour. 

In this case, as Iti tho accident at nrldgoiiort. four- 
teen months before, the engineer swept through the 
crossover at a speed, as estimated In witnesses, of from 
fifty to sixty miles an hour ,‘^trt^nge to say, the huge 
engine passed through Intact ; hut In doing so the 
great centrifugal forces developed set up a rolling 
action which threw the engine entirely from the track. 
When It struck tho first switch, the reaction of tho 
sharply-curved rail oiitised the engine to lurch heavily 
to the left. Then, on the rehouinl, witli a iHmdulum- 
{Ooncluded on ftaue US.) 




SClEm^iyWAH 



A Triple Mirror few Secret Signaling 

Reflected Beam that is Invisible Out of the Path of the Beam 

By C. H. Claudy 


O NI0 of lht> most nppllcotlonH of pure mnth*^ 

nmllcH luid tile HCleiioe of optlcH to wurfnre Is 
found ill llie triple mirror, in wliieli the oiitlciil prin 
rliile llml "the miKle of Irif-ldenee 1 b eqiwl to the hiikIp 
of ndleetloii” has been utilized to muke n device for 
set-ret slKimlliiK which la nt once effective and iiortable. 
The aiiwesH of the nppiirutus depends entlrel) on the 
discover} mid mmiufacture of uppnratua of sufficient 
Bccurucy lu (ihine and polish Khiaa Into an exact right 
nuKlo) 

The triple mirror, as the front lsple<'e shows, Is, in 
BpiKvi nmee, merely ii round brass case, which can he 
held In tlie hand, liuiiK to u mast head, curried over 
the Khoiildei or swuiiK from a saddle. Here It is 
moiitiled on a Ir1r><sl. Hut the most casual Khitice at It 
will reveal Its iiecultnrlty, which Is that no matter In 
what iKisitlon It Is held, the observer can see In It bis 
own face He may look directly Into ll, or look at It 
from either side, or from ahote or below — yet always 
he sees hla own face exactly as when dlr(>ctly facing 
on ordinary mirror 

The principle Is that partially shown In the diagram 
The mirror Itself is a single prism of glass (Fig. 1) the 
three sides of which are each nt right angles to the 
other at the apex and the base of which Is nt a forty- 
flve degree angle with the three faces of the pyramid. 
It may better he dcscrlhcd as a corner cut off from a 
glass cube It Is dilllciilt to show three sides In a two 
dlmensionfll diagram without confusing the light rays, 
so hut two faces are shown lii Fig. 2 It Illustrates, 
however, the fuel that the emergent ray of light Is 
sent hack hj the mirror parallel to the lucldont ray 
of light ; and this holds true In the mirror Itself, with 
the addltioti that the third reflecting surface permits 
this condition to obtain, no mutter what the angle be- 
tween light and snrfuce of the mirror may be. 

The mirror may he carried or hung an,} where. A 
iM'iim of light focused on II from a distance may be 
visible to anyone at night, yet the return lienm, which 
Is parallel to the Incident beam and continues with It, 
Is nut visible on the darkest night to uiiyone save the 
observer who stands directly In Its path If now the 
mirror he capited and uncapped by the oue signaling, 
those signals are itorfectly visible to anyone In the 
path of the returning ray. but titterly Invisible to 
anyone else 

A horseman scouting across country could be In the 
fiK'us of such a beam of light and signal back again 
to those manipulating the light hy capiilng and un- 
capiiiiig his mirror, and his signals tm enlirely In- 
visible lo any watching eye. And no mutter how his 
horse galloiied, or what the angle of the mirror, the 
law of the angle of Incidence and the angle of reflection 
would bring the reflected beam of light back again 
directly to Us source, it Is this feature of the appa- 
ratus which imrllcularly recommends It for use on 
shipboard, where commanleatlon with sister ships or 
with the shore nmy he desired. In such a manner that 
no one mav read the signals or oven know of their 
existence Wireless signals may bo caught and jver- 
haps a code deciphered by any proiierly tuned appa- 
ratus, wigwags and Ardols light signals can lie r»sid 
by anyone who <'un see them, hut the return beam of 
light from a triple mirror Is so siuall In area and so 
faint lo 1h<‘ eye, t-xeepl it Ik* lu a direct 
line with Hi as lo he absolutely secret 
at all limes 

So aeeiiratelv are these mirrors made 
of opilciilly perfwt glass, and so refined 
arc the liiial polishings, that the variation 
lu iMirallel between tho sending and re- 
ceiving beam of light Is less than one 
fool In two miles Moreover, the return- 
ing beam of light Is no larger than the 
surface diameler of the opening In tho 
nilrror^is-rliaiis six Inches - so that an observer staml- 
Ing three feel from u signalman cannot rend signals 
returned from the triple mirror at twi- miles dlstuiiee 
111 jiraetlce, the apparatus eonslsls of a small port- 
able searcbllghl with a magnesia button, which Is 
heated to a while heal with a compresstnl oxy -acety- 
lene or oxy-hydrogeii jel This light Is eoneentrutetl 
and reflected hy a parnhollc mirror With this appa- 
ratus, a radius of nine miles cun Ite had with pro{H'r 
elevation; with an electric ucarvhliiiht the triple 
mirror returns a “readable" beam eighteen mlh>M In 
length At one side of the sending apparatus Is u small 
telescope which Is accurately In line with the focus of 
the iMirabollc reflector. Somewhere in the distance is 
a triple mirror; for the sake of llluatrutlon, let It be 


hung at the masthead of a battleship with the projec- 
tion light apparatus In a fort on shore (FHg. S). The 
beam of light Is directed at the battlcehlp. By the 
time It reaches three miles. It is so spread out and 
diffused— for It is not of great quantity— as to be 



Fig. 1. — Shape of the tri|de mirror from the back. 
In use the pointed comers are cut off as indicated 
by the dott^ lines. 

completely lost to the eye not looking directly at the 
source. But some of tho rays reach and Impinge on 
the triple mirror at tho masthead. No matter how 
the ship may pitch and toss with tho waves, the light 
ray comes absolutely straight back again to tho sta- 
tion on shore; a man with his eye to the telescope 
sees through It a brilliant white speck only. As a 
sailor on the masthead caiM and uncaps the triple 
mirror, the brllUaut white s|)OCk appears and dlsap- 



Flg. 2. — Courses of the searchlight rays with mirror 
tipped and untipped. 

pears to the eye of the observer at the telescope — 
three feet to either side — ^and that bright speck is 
ontlrly Invisible to any telescope or eye. 

Now, It la conceivable that au enemy's battleship 
might cross between the two at the .precise lustant 
such signals wore being sent, and that an oltserver on 
said battleship might he able to get to the exact point 
where he could i>ercelve aud read these signals, but 



Fig. 3. — Returning beam, invisible to anyone not immediatdy In 1 
the ray. Toasing of a ship has no effect on the destination of t 
always goes to the observer atetioned at X. 


It Is highly Improbable. As the circumference of a 
circle, the radius of which Is three miles, is over 
eighteen miles, and as, at that distance, the diameter of 
tho returning light ray Is less than one half of one 
second of arc, there Is not a very largo space In which 
to locale and stand one’s self to see an unknown signal. 

If It is desired to have Intercommunication equally 
ns socret, the battleship would use its searchlight and 
the shore station its triple mirror. To the close ob- 
server, a ship and a stallon on Shore would each be 
Boen sending forth a motionless ray of light, with no 
signals passing. But In between and mixed a|) in 
these beams would be the smaller, weaker, but troly 
directed beam from the triple mirror, Invisible to any 
savo the eye which knew Jnst where to look for tlMa« 


aud which, Intormpted and allowed to p 
be aontUng in perfect silence and eecrecy a BMMMaga 
of dots and dashes which wbuld not even hare to be 
coded to be unreadable to the enemy. 

The apparatus Is easily used In broad daylii^t, in 
which case, of course, the seodtag beam la gulto In- 
visible, yet so bright Is tho ndeetlon from the triple 
mirror, as seen thromdi the teleaoopo, that there la M 
difficulty in reading Ita meaaage op to three mllee die- 
tanoo. This apparatna la more portable than meet land 
sig n a ling devices, and being entirely Independent of the 
sun, bids fair to take Its place among the pctftabla 
sig nal ing apparatus of all arnllea, aa wall aa In Ger- 
many, where the conoeptfon originated. A vnrlatton of 
a thousandth of an Inch lu the proper angle of the 
aides of the prism would aend the return beem far , 
afleld of course; nothing abort of accuracy so abeolnto 
as to allow but a foot or so variation In several mllee 
would eerve, and that degree of aectuuey was finally, 
with difficulty, secured. 

Au lutorestlAg an>Ucatlou of the apparatna la its 
attachment to balloons and aeroplanes, particularly 
the former. Carrying a searchlight of any power on 
a balloon Is a haiardous undertaking becauae of tho 
poealbUity of the heat Igniting the gooes from the enve- 
lope. Bnt the triple mirror can be need to receive and 
return a light ray from the ground with no liability of 
dangw whatever, and night observations reported to 
the home elation oven In the enemy's country without 
such signaling being seen at all from any one benoatb 
the balloon. With even the moet powerful searchlight, 
it Is difflenit to locate a balloon a mile high, and the 
small power light needed to send forth a returnable 
beam Is of no uoe whatever to au enemy la locating a 
high balloon. 

In tact, lu any caae where a signal station la desired 
when oven a portable light generator may not be 
carried, the triple mirror glvee excellent reeulta. It la. 

In reality, a portable, heatlees and almoet welgbtleea 
Bonice of light, depending lor Ita power on anothsr 
source of light at a great distance. 

Bficteria for Dortnqrlng LociMto 

BAOTRRIAI, epidemic has within two years freed 
Yucatan of the locust swarms which periodically 
invaded the country. The malady lasts 12 to 40 hours 
and Is characterised by a violent dlarrhcsa, the contents 
of the bowels of the Insects yielding a nearly pure 
microbe culture. The microbe has been Isolated by 
M. F. d’HOrelle, who In a memoir presented to the 
French Academy of Sriences, examines its speclAeal 
pathological effects. 

Now, M. d’Hdrelle baring been asked by the Argen- 
tine government to test the effects of the same microbe 
on another locust speclss which every year devastates 
large portions of tho Parana district, has reached snr- 
prlslngly favorable results. As the rlrulenco of the 
microbe had been weakened by a long series of labora- 
tory cultures, It was at first reinforced by successive 
vaccinations on locusts. In the first series death was 
found to ensue after 96 to 60 boun, and in the tenth 
and following series after 6 to 8 houro. After Isolat- 
ing the microbe in gelose from the bowel contents of 
the twelfth series, M. d'HOnlle transmitted these cul- 
turee to broth which was used tor infec- 
tion. After 24 boors moat of tho aOOsidd 
locuata kept in a cage and fed with In- 
fected lucein had died. After S days all 
the Inaacta were dmd. their bowel con- 
tents yielding a praotteally pare eUKura 
ef the mtereba 
le path of 'T Teats made -on a large aoale were galie 

e ny. It aa aue eas afu i One quart of eulturo Il^d 

containing the microbe baring been poured 
OQt os a field, a number of dead locusts 
were foond after S days throughout the area of about 
90 aeraa, and the luaecta continued to die on the fol- 
lowing days, the eplduiilc even extending to the sur- 
rotttitHnga. speed with which the malady wae 
spread can bs Inlsrrod tnm the foot that a tost dayp 
after the flrat IntocUon It occurred at a diatSiuie of 
90 klloBieteiS (Si miles) from tbs center of IntocUon, 
haying Seen transmitted by the winged 

loonete, which in Argentina ate able la a 
lOgbt to triiTttes a diatancs of B2 kUometerb 
mfisu). 

As otksf isemit speolea are Uluwlee suMepUhle to .. 
iiw epidmUiv It may he hoped Uwt tua will alto to 

othes eutdteAlhtfd an effSeUvs weapon ^thputimr : 

fis >wfth tiltoiAtoilad auouep, I; ' 




wMafw OM not mptuMk Jot mmmiU mad* 
III U» m mtf m d t n m eolmit*. jinMymotw «mmuniea- 
: titm pmm-h$ Mmtdwwf, Iwl dw Hdm*t tonmpandmi* 
tftU h» v(MM wftm 10 diirinnf.l 

Mwkr AtteUmA rad <%rMN 0 i«ic Fofce 
fSw’BdiiMr «C iiw So»H«no Akubjcak: 

Ik (hi Baa«r«tMd AramoAir of Jivgmt lOtb aad elae- 
KlHKK Bvl* L. OviBiftoa luH trlsd to Uy the mum of 
tiM QMhgr MotdKlit to » tonidwi w&ttol wire, iiuteed 
of to tfw tinrowo^o fowe of tke Onome motor. In 
pWMBiMng bis ovidenoe, howerer, ho hM oonoltuively 
ptdfm to duM who hove studied the aetion of a gyro- 
euoi^, the ezaet revenw of his oUm. namdy, that the 
taliped floOtaol oould not have been the cause and that 
the naohiiw aotod euwitly as this miirderous and littie 
lUidtotoood fcnoe would make it aot. 

];«t me quote: 

**U you wOl MiamiBe ray eketdi you win aee that by 
the Mto eatohing aa iadioated, the rudder would be 
throem to tiie loft as it plunced dotraward. Doea it not 
seem something more than raore ootncidenoe that both 
Oapt. Ohaae and myself agreed before wo knew anything 
about this caught wire, that the aeroplane turned to the 
hiftaeitfailf " 

Take a gyroscope top. Bet it rotating and hold it in 
ftont of you with the axis parallel to your Uneof vision so 
that it revolves oloolcwue as you look at it, the same ae a 
Ofiome motor when seen from the pilot's seat of a Bllriot. 
Turn it sharply to the {<f< trying to keep the axis hori- 
sontal. Note that the forward end of the axis dives 
downward in spite of you. Tilt it quickty up aad note It 
swerves to tlM left. Repeat these experidientB many 
times and note that the quicker your turn the more 
powerful the swerve. 

Mr. Ovington admits the preMnee of gyroacopie force 
in a revidving motor but asserts it is “negligible" because 
the plane of rotation is not changed rapidly enough. 
Let us see: 

The Beguin brothers, builders of the Gnome, in an ex- 
periment reported in Aero (American) of June 15th, 1912, 
have shown there is 67.6 pounds of gyroscopic force in a 
flO horse-power Gnome in a 12wM0ond turn when mounted 
on a pivoted platform aad revolving at 1 JIOO revolutions 
per minute. Mr. Thomas Preston Brooke, who drat 
drew attention to the dangers of this force has proved 
that in a cam of this hind the supporting platform 
reoelvss approximately 80 per oent of the gyro stomin. 
Thsrafore the Beguin dgurea repraaent about 20 per cent 
of the amount of forae that would be present in the snme 
engine it it were floating in air unsupported. However 
we will eonaider tisur figures as given. Aooording to 
Albert Kapetyn (sm English Fligkt, November 19th, 
1910), and M. Bouehard Prseeig of Boeiety of Engineois 
of P^s (see La Nature of March 4th, 1911) the amount 
of Uils force increases as the equate of the speed of the 

If them is 57.6 pounds of gyroscopic force in a 12- 
eeoond turn there is 12 timee ae much or 091 pounds of 
it in a l-«eoond turn and 1,382 pounds in a half-seoond 
turn. Remember that a complete turn is not neceesary 
but that a change in the path of flight of 1 degree at the 
epeed of a oomplete tom in 1 second aroueea the same 
force as a SfiO-dagree turn, the speed bdiig constant. 

I quote again: 

“As the tail of the machine went up and to the right, 
Willard was thrown out 25 or 35 feet as a hundred wit- 
nesses will testify." 

Does anybody with common aenM behove it took the 
tail tit that machine 12 seconds to make a dive that 
would throw a man's body 25 or 30 feet? Is it not a 
practical certainty that it happened in fractions of a 
secondf 

Ovington says it Is not dangerous becauM the plane of 
rotation is not obanged quickly enough. Certainly the 
tania are not quiok enough, ninety-nine times out of a 
hundred. Nobody disputes that. But why ignore the 
hundredth time whim the turn is quick enough and the 
force is too strong: for the eontrols and another of our 
biidmen dives to^ needleas death? 

Ovington failed to miderstamd the signlfloance of the 
maia featiues of the accident. In the first place a num- 
ber of eye witnsassS, bhnsett tocluded, state positively 
that altar Willard bad been timowtt* out, Mias Quimby 
succeeded in righting the iWanhtpe but only for ap instant, 
when It was again whiitod nose downward aad dove in a 
etcaight Uae for the water. ^ Now if the fouled rudder 
oafale oauwd too £Te,,i« be 'dllmi, how oould she have 
i^tod the maohinar then again with toe rudder 
Iwnued to toe Ml how eoUld the maOihine have sailed 
Itdoeanot ' 

«asm hwt enarf Doas it? 

OvMm h aa toginaar ha 

tonlwlar adtod OatoKtl latodtoaot potots. Ne says 
'vfau toroAp^d^itoo tk » nr 'Sd feet a* toough 
„dhot.|)Mma Mtopiidit,. I^nlidtoga tito^ptoweaused 
Uhraftoh If'ha paaMaaai"toa (udL 
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ments of engineering knowledge he should know that 
the asropfame would then turn about its oenter of gravity 
or latenl ads. As the passenger ssat occupied by 
Willard was not more thui 3 feet back of this axis, there 
could not possibly have been suiBoient angular move- 
ment at tois point to throw him out as described. I am 
confident that every oompetent engineer will bear me 
out in this statement. 

TbcM ooaditioni of the accident completely disprove 
Mr. Ovington's theory. 

On the other hand if, as I claim, the accident wae 
caused by gyvoooopie force in the motor, the entire 
machine would then turn about the center of effort of 
the motor which would be its exact oenter of gravity. 
Thus we see that the motor being the fulcrum of the 
lever, Willard would bo 7 or 8 feet from the center of 
effort and in a quick dive it would not be impossible to 
throw him the 35 feet. Suppose that a slight wind gust 
caused a sudden dip in the front of the machine. A very 
slight, quiok movement would have been sufllciont to 
have aroused the gyrosoopie force. Miss Quimby would 
naturally attempt to correct the equilibrium by raising 
her elevator, thereby accelerating the precession of the 
gyroscope and oausing it to twist the machine to the left 
and downward. The Mverity of the twisting motion 
would be entirely dependent upon the speed of tho pre- 
vious motion that aroused it and judging from the terrific 
force exhibited I should say this must have been so quick 
that no human eye, one thousand feet below on the ground, 
oould have detect^ it. 

With this explanation it is easy to see how Willard 
could have been thrown that distance straight out from 
his seat, and, also, if one is familiar with the tremendous 
gyrating power of this foroe why the machine seemed to 
right itself. 

Mr. Ovington went to great trouble to get affidavits 
supporting his claim about the machine swerving to the 
left. If he had road more carefully the articles of tho 
several stientists who have warned against this peril, 
and particularly if he had ever studied the action of a 
gyrosoope he would have known that under these condi- 
tions the machine always atoerves to the left as it falls. 

Chicago, lU. Rai.pu M. Pbakson. 


Wanted: ReeeaMh on Gyroeoopic Action 

To the Editor of the BcicNTino AusaicAN: 

I notice that there hsw been some discussion in the 
Scumnno Auurican regarding the gyrosoopie action 
of tile rotating parts of flying machines. The Gnome 
is, without doubt, the most popular engine that we have 
to-day. This engine is of oonsiderabte weight and 
practically the whole of it revolves at a high speed in 
the same direction as tho screw or propeller. There 
is no question about it, theee high rotating {larts do 
produoe a very powerful gyrosoopie ootiou. 

Borne years ago there was a red hot discussion in 
Engtood regarding the sinking of the torimdo-boat 
dsstroyor "Cobra." When I iioiuted out that there 
was no gyroscopic action, everyone imagmed that I 
had “got my foot into it," as they said, but experiments 
showed that I was right after all. 

I am sending you indosHd a cutting from the Daily 
Mail, which I think wiil serve to show the effect of a 
Gnome engine on a flying maobine. 

I am very strongly of the opinion that some experi- 
ments ought to be made to show the character and force 
of the strains that are rot up when the machine is flying 
other than in a straight line. The experiments can bo 
made at very little expense. All that is necessary would 
be to erect a rotating platform, rotating after the man- 
ner of a table lathe, that is, on a vertical axis. Tho 
engine and propeller would be mounted on this platform, 
not rigidly, but on what might be called trunnions 
perpendicular to the vettioal axis. The maobme should 
be so moimted that it oould move freely on these trun- 
nions, eay thirty degrees In citber direction. The trun- 
nions should be as near the oenter of gravity as possible 
and the maohine held in a horisontal position by spiral 
springs. If now we cause the motor to run at full 
speed and rotate the platform on its vertical axis, we 
shall find that tho maohine hae a strong tendency to 
move on the horieontal axis, and it wouid be a very 
easy matter with a spring balance to find out bow 
much it would require to hold the maohine in a hori- 
Eontal potition while it is being slowly rotated on its 
vertical axil. 

If Bomemie would make these experiments in the 
States and they tooold be published in the BciBNTinc 
Ambkioan it would be of great value to everyone who 
is interested in the dovelopment of flying machines. 

Londem, Bnglaiid. Hiram B. Maxim. 

{The ingKaation d Sir Hiram should be followed by 
one of the wtoboqnljipto technical laboratoriee of which 
we have eo mMqf in the United States. No ono quesN 
tions tiiat qyrotoiqito foroe is developed when an aero- 
plane, drinn by a sitiito revolvmg^motor engine, makea 
a turn, qaly question is as to the amonat of this 
force. A pBtmlml demonstration along the lines sug. 
fasted la ^ Mtov would provide exact data-^Emroa.] 


Lack of Aviation EnthasiaBm 

To the Editor of the Scientipic American, 

The undersigned wishes to make the following com- 
ments with roforenee to an editorial which appeared in 
the issue of Septomiier 21st of the Scientiwc American. 
Tho subject of this editonal was tho lack of enthusiasm 
displayed in the United States in tlie progress of aviation, 
which showed itself glaringly m tiie failure of America to 
send a single machine aoroAS the line m defense of tho 
Gordon Bennett ('up. In addition to the comments 
made by Mr. Charles A. Manley on Scjitemlmr 28th. tho 
undersigned wishes to offer tlio following suggestions. 

Tho strongest motive whieli urges on the French peo- 
ple to jierfeot aviation to the highest degree attainable, 
regardless ot cost, is their strategic relation toward (Jer- 
many. To them tho ac'rojilane naturally appears as an 
excellent weapon with wliich to eslalitish a superiority 
over Oormany, an«i groat hopes are set upon this iimaiis 
of attack and defense. This of course fortw's (jeriiiaiiy 
to follow suit and on its part to develop its aoronaulio 
force to the liighest possiblo degree. And the other 
Eurojman countries follow the example of FVance and 
Germany because they also have to reckon with the pos- 
sibility of wai, and tho now weapon apfieors to them also 
as a very valuatile mrons of carrying on warfare. Inas- 
much as tho United States are m tho fortunate position 
of having no such powerful and iiostile neighbors, but hav- 
ing on their borders only comparatively insignificant or 
else fnondly nations, they Imve no isM-asion to pay the 
same attention to tho now arm of war as is dovoU'd to it 
by European nations. 

In addition to tho eirciimstanoos just roforrod to, there 
is another important factor bearing on tho situation, 
namely, that in sjiite of all tho improvements of tlie aero- 
plane of to-day, it nevertheless remains an unsafe mode 
of locomotion, and there acorns to he no possiliillly of 
entirely ovoreoiuing this di'foet, Furthermore, the time 
of flight must necessarily always remain limited and can 
probably not he much extended lioyond its present value. 

Tho cause of those two dofw'ts must be traced to tho 
necessity of using powerful motors and propellers. The 
consequence is that aeroplane flight, lias not become very 
general and has remained unpopular. In Europe, esproi- 
ally in France and Germany, the competitive efforts to 
improve aviation represent a kind of warfare, in whioh 
the lives lost are eouiited among tho inov liable cost of 
war. 

In a peaceful country, such os the United States, the 
causes which impel the Euroixsan nations to competition 
in attaining tho highest tierfection m aviation are entirely 
lacking. If tho iniliUiry inducements did not exist in 
Europe, probably there would be even loss progress there 
than in America. There is no lack of enthusiasm for tho 
cause here, liiit tho only system of aviation whieli can 
find oxtondiKl application and success in tins country is 
one which guarantetw greater safety for the life of the 
passenger and a longer duration of flight, a system which, 
therefore, is better adapted for practical purposes and 
for sport. F. Biheustein. 

Milwaukw), Wio. 

(There is a great distl of sound reason in Mr Dibor- 
stoin's comment At the same time we fear tlial he is a 
httlo t(Ki lenient h) us as a n.ition m this matter. For 
tho flights of tho “Ri'hwaberi,” representing, os they do, 
at least a seinuMiminencal undertaking, and tlie general 
interest which has Ixhui shown in tliem by the German 
people, prove clearly enoiiglj, that in Germany at any 
rate interest in aviation, however much it may be fos- 
tered by strategic consideration, has also a strong ]>rao- 
tioal basis quite apart from its military raxeon d’tlre — 
Editor.] 


The Current Supplement 

T he current issue ot our Hupj'lemknt- contains a 
numtier of articles which will bi' found of B]>ociai 
interest “Safely First" is the cry raised by R. C. 
Richards m dealing with tho burning question of the 
Prevention of Railroad Accidents. — Mr R D. Andrews 
disoiiMes some very remarkable projKirties of neroplane- 
pairs arranged m tandem. — Tho problem of internal- 
oombustlon locomotives is one whieli is likely te re<’eive 
incroamiig attention in the future, and is briefly dv»lt 
with in this issue. — An excellenl review of rtHiiuit pro- 
gress in illumination, representing the report of a sixstial 
committee appuinhxi liy tho Illuminating Engineering 
Society, should jirove of interest not only to engineers 
but to the general reader also. —Mr. (’.A. I'upixr de- 
soribM a remarkable sixty thousand Imrsiviiower blast 
furnace gas engine plant. — We had occasion some time 
ago to give a preliminary reiiort of Sir .1 .1 Theinson’s 
new method of chemical analysis, m wliidi tho molo- 
oules are literally “weighed." — A mosl, exocllent detailed 
account of these experimenU, is now given liy Mr. F. W. 
Aston of the Cavendish Ijiboraloiy. ('amlirulge, Eng- 
land. — The l%e Department of tho French capital hsa 
reoentiy been completely rfMirgatuxed, tlie automobile 
equipment being brought up to the latest pattern. These 
innovations aro deooribed m a well-illustrated article. 



Ftg. 1 <— View of the Jambon-Ballly atudio in Parte. Fic> 2 .— Tiie "pallette," in wMch the hnee are prepared. 


A Glimpse of a Scenic Painter’s Studio 

A Profession That Calls for an Intimate Acquaintance With Historic Conditions 

By Dr. Alfred Gradenwitz 


T HK art of Hooiu* palutlns la ono of the 
iiioMt IntereRttiiK and at the same time 
oxactliiK profoMMlona. It dcnuniida of Ita 
adeptN, niwirt from their iirofeMalonal 
Nkill, a vast ull-ruund tMiucatloii and 
knowledge of the moat varlwl deNcrliilloii 
A Neeiilc imlater ouKbt, la fact, to l»e well 
uv(|uuinted with the lilatory of Htjlee, 
drcHK, furniture, armor, etc, all of which 
ahould ui>iH*aI to him an Htromsly aa 
nrchltt>cture projK'r lie should have an 
accurate Idea of the linbltH of any epoch 
and tlic cuafomH of any nation. Amontt 
his rccorda. In hla own profcasloual 
library, Hhould tje Included the very prin- 
ciple of the varlouH foroiM of architec- 
ture, scul|itiire, palnthift, etc. In the awe 
of iiKHlerii landMCHtie he ahotild not be at 
a loM« to cbooie* the rlghl aceucry and. If 
lu'CCHHary, ko abroad to find ou the ground 
the Inspiration reipilred for bln work 
The real arllat amoiiK ncene palutera, of 
eoiirat*, uIwujh reCordM hla ImpreaHlona lu 
a Mk(>lch book which lu courts! of time will 
form a real storeliouao of valuable sceti- 
ory oleiuentH. Vlalta to the foremoat 
luuNeuuiH of the world an well aa a keen 
oliMervatloii of iiuture and men will be re- 
tpilred to develop his taste and to form 
the material on w hlch his Imafidnatlon may 
draw at llic rlaht uinment. in fact, the 
Ideal scene painter has to comply with 
laoie iiuniermis and vailed nsiulrcments 
I him most persons cnKaucd In other walks 
of life. 

(hie of ih" most dilllcult tasks, previ- 
ous lo the design of a nl\eii set of seen- 
er». Is lo read InlelllKenlly Ihe author's 
manuscript Many will be Inclined to 
think Hint If a scene takes place In onr 
day there will be no inssl for such Imagln- 
iition. In order to paint a vllluni*, a cinm- 
tr\ road and cottiiKe, a drawing room, 
plain oi riiddonahlc. etc. This Is true 
emnnib If I In- palnici he content wilh 
turning out such IndllTerenl work us can 
be siHhi In most sts-ond cIuhs theaters. The 
real nrllsl, bowe\ei. reniemlK-rlint that 
scenery often Is a decisive factor In the 
sncci-sH or failure <if a pbs-e, will ro 
through the manuscript most carcfull.v, 
tukliiR notw every now and then and 
nnikhiR (he uctoni play in the scener.v 
IniaKlned by himself. Many mtoor de- 
tails entailed by the dramatic action will 
have to la- tbouKht out In this connect ion 
The execution of this work may la- car 



Fig. 3 — Studying the detniU of a leentc aetting at the Jambon-Bailly studio. 



^ Fig. 44— The draflsMan or “tracer” markiag the dealga upon a eaaraa. 


ried nut beat lu a studio like that shown 
In Fig. 1. 

After reading the manuscript, the scene 
painter first draws a rough sketch, fixing 
the “principles” of the scenery, with the 
Itencll, pen, carbon, or crayon, but prefer- 
ably with water colors and brush, thus 
allowing bis Imagination a wider scope. 
Much akin Is rei|ulred to produce even 
this first sketch, so that the painter may 
effectually defend his plans In discussion 
with the director and the author, botJj 
of whom have, of course, their own ways 
of lisiklng Mt the matter. This sketch, 
which often Is completed lu an hour or so, 
will be used in protludng a small slscd 
model or ‘'mHciuette," n nilnbitnre stage— 
similar to those put together by children 
with cut-out imiier and wood — which Is 
so designed as to give an ade<)uate idea 
of the scenery to bo produced. Any de- 
tails are shown In the form of small 
pieces of cardboard cut out and fixed on 
H horlzoutal cardboard reproducing the 
floor of the stage. This la how any trees, 
houses, rocks, In fact, the whole of the 
scenery, are reproduced In a diminutive 
compass. Inside a box opened lu front and 
on the top, so as to Insure adevjuate light- 
ing effects (Fig. 8). 

On this miniature stage the artist ar- 
ranges his scenery. Here he sees on a re- 
duced scale where the various parts of 
his -work should Isj placed. He Is In a 
position adetiuately to judge of effects, 
adding and cutting down, mud altering 
any Inconvenient arrangement A "ma- 
ituette,” like a painting, should be the 
aitlst's personal work. Its successful de- 
-slgn reveals the caiwclties of Its author, 
and a iioor “maquetto" often foretells 
failure of the whole scenery. A good 
stage model of this kind, which may be 
a master-piece In Itself, Is most useful In 
arranging with the author and director 
any minor alterations that the ease may 
require; the scales generally cboseu are 
S, 4, and sometimes S in 1(K). It is a wel- 
come medns for the twlnter to test bis 
Itgbt effects, to ascertain tbe height of 
the ceilings and to check the pcmpeottv«< 
in order to prevent any disagreement be- 
tween tbe dimensions of tbe acenelry and 
those of the acton, the foreftrowid shonld , 
always be painted la ml dlmeHgttnM. 

Ahont a hundred yean ago ^ ttaiistal 
practice was to tnce tha outlines of a '' 
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• »ma, m to oosuAote « 

‘fSm* *»> i» ’tiM 9««ttloa It mu, to 
on tUe «ta8o SztenUro mil* 
*« W m a ooim^ted ayotom nt Bell^ 
ioltate tooroloi* <iter« naulrod to iMUnt 
tlto' MMtery. 

toto imctloe la atlU foUowad in 
Attd In aopae atudloa in tblB eoun- 
tty, pitotlnc on ttie ground, n mucb more 
ni{itd proeeaa, bnii been found preferable 
neetilsr ovorywhere elae. r 

In Older, lumever, to enable tbe painter 
to wiHlc eaally and wlthont much bend- 
ing orer the oanvae lying on the grotuid, 
all aorto of nteneila fitted to the enda of 
hmg attotca are need. These utenslla are 
tbe "brooma" and ‘‘brushes,'’ the "ruler" 
and the carbon-holder. 

The "brooms” are merely big painting 
brushes, round or square, such aa those 
used by decorators, and are bandied in 
an Upright poaitton. They aeree fg apply 
to toe oanvaa the first general layers and 
are handled alternately from right to left, 
and left to right, with the two hands 
placed above each other, by long sUcks 
kept vertically to the ground, so aa to 
allow the paint to bo laid on more vigor- 
onaly. Taking up a considerable amount 
of paint, these brushes allow a large por- 
tion of tbe canvas to be painted most 
rapidly. 

The ‘‘brushes” are painting brushes of 
variable thickness, used especially in 
painting the details of the picture; they 
are handled with one band, the same Att 
tlie long carbon-holder, used to trace a 
sketch lu proper dimensions. 

'The draftsman, who by means of this 
carbon-holder and the long ruler with Its 
stick, transfers to the canvas ail tlie 
measures and profiles of tho “raaquette” 
(rig. 4) is In French studios called 
‘tracer” (frooeur). 

The "palette” (Fig. 2) is a sort of large 
box In which hues, taken from earthen- 
ware pots containing Ihiulds of all uoUirs, 
are prepared for laying on. 

In tracing circles of large diameter, n 
pencil attached to the end of a string is 
used; for smaller circles large .wooden 
compaasos are employed. Of other tools 
invented by tbe Ingenuity of scenic paint- 
ers should be mentlou«*d a sort of square 
box supported on two ujirlghts connected 
by a hurisonul handle, for use In trans- 
porting the color jwts from one iwlnt on 
tbe canvas to another. Other utensils of 
tho scenic iialuter are: the "duster,” a 
long stick carrying at Its end some strips 
of cloth, which is ustHl In blotting out the 
carlKiu outlines and any errors made In 
tracing; a lung wooden ruler carrying at 
one end a sharp point and at the other 
end an adjustable pencil, which also 
serves to trace, though In a much more 
iwrfect manner, any circles of large diam- 
eter, and, finally, a big sejuare, 3^ meters 
In luuxlmum length. 

Oil iiaintlug Is never used by the scenic 
painter. Apart from their prohibitive 
cost, oil colors would, In fact, make tlie 
scenery too heavy, and would dry much 
too slowly to allow tbe iialnter to walk 
on the canvas. Moreover, oil imintlng, on 



Fig. 7. — Rolling up a finiaKed piece of canvas. Scenic effects tested o 


account of Its brilliant reflexes, would be 
disagreeable to the eye. Nor does tho 
scenic painter use benaine or varnish. 

His Colors arc of a siieciul kind, dis- 
patched In barrels In the form of pow- 
ders or pastes of all the hues of the i»al- 
ette. Powdered colors are dissolved In 
water and ngglnflnnted bj means of heat- 
ed glue (’olor pastes are more brilliant, 
but are apt to congeal at low tcmiiera- 
tures As soon us tbe color Is proinired, 
it is poured Into pots. Whwiever large 
surfaces are to be covered, e. g.. In pre- 
paring tbe priming, whole buckets of 
pahil are ismred out on the canvas ny 
means of the very largest brushes. On 
drying, the glue fixes the color on the can- 
vas. By varying tbe amount of wafer and 
glue, colors of nn.\ desired thickness can 
bo obtained: a spwlal advantage of these 
colors Is their remarkable eiise of hand- 
ling and the minimal resistance they op- 
pose to the brush. 

Before using the canvas, the tracer. In 
order to facilitate his work, makes a 
drawing on pajs-r In real dimensions, 
which is pimnctMl on the canvas (Fig. 5). 
Some of the tracers are remurkab].v skilled 
and are most Interesting to watch ill 
touching up with tho ends of their car- 
bon-holders tho curvature of a volute, or 
In designing a decoration, etc. They also 
mark w'lth chalk those iiolnts where light 
effects should he obtained. Their tusk 
finally comprises tho designing of the is*r- 
stiectivo, which In tho case, for instance,- 
of a compllonted masonry is by no means 
easy. They go to and fro over the canvas 
with their sllpiiers on, and seem even 
more at ease in drawing in their upright 
position lluiii if thn,v were seated at a 
table The skill they acquire by practice 
Is wonderful iind It ennhies them to 
ncliieve real marvels Tracers, like paint- 
ers, should have a good knowledge of 
styles (lurelesHiiess hi their work Is only 
loo often resiionslhle for fnlluro of the 
whole painting, while nothing facilitates 
HO mneli the painter's task as a sntlsfac- 
tory tracing. 

Afler stretching the canvas oul on the 
ground and fixing it by means of drawing 
pins, the flrsl thing to do is to coat it 
with a white priming When this is 
drleil, tlie tracers transfer on the canvas 
nil the different moasuros and profiles of 
the “maquette,” using n sisclnl ink in 
marking any ohnraetorlstlc details. Only 
after the tracer’s work Is done and a 
framework of outltnes ohtniiusl on tho 
canx’ns, does the painter's task begin. He 
first applies, us on un oil painting, the 
fundamental layers reproducing the gen- 
eral outlines of the picture, always re- 
membering that the colors thus used free- 
ly will lose luiich of tlielr InteiiMtly in 
dr.v lug 

Any details are then brought out with 
the finer hnishes, which on aecoiint of 
the size of (he panel and Its iiosition on 
the ground is by no means an easy task. 
In connection with arcldtecturul interiors, 
some details of dteoration have some- 
times to he aoceiituateil liy means of a 
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B and OttUtgr at ^toetrie hMUng appe- 

oiig boen McOfOlaed tliat wen It not 
0 Mitlt eeitt ^ eteetilo eoeqor, as compared with 
1 gaa> lundly any hoOaewUe eonld now be per- 
il to cook with any other than an electric store, 
a U It does Ooet a little more for power, many 
^ ps are |dad to use it occasionally merely because 
•C Its conrenlenoe. For those who hare electric cur- 
dent in thMr homes ai^ would like to make such occa- 
JldMi UBS of it, and yet who are discouraged from 
^ doing by the rather high cost of an electric stove. 
Hie following description shows bow one of these can 



Fig. 1.— The store complete. 

he made at home at a coat fOr materials of but a frac- 
tion of the regular prioe of the commercial article. 

An electric stove la a vary simple and efficient piece 
of apparatUB. It la practically nothing but a piece at 
wire which Is heated red hot by the psawige of the 
current through It, and It is easily made because 
suoeeas depends more on tbs selection of proper mate- 
rials than on skillful workmanship. 

As shown In the iihotograidi In Fig. 1, the body of 
the stove consists of a fireproof box about seven inches 
OQuare and three Inches high. This may bo built up 
of four pieces of asbestos board, about % Inch thick, 
fastened together by corner pieces bent up from sheet 
copper or brass held In place by small brass machine 
•crews and nuts. Asbestos sbtnglss also serve the pur- 
pose well, and these are cheap and eaally obtained 
from dealers In builder's materials 



Fig. S. — Diagrams of connections. 

The essential part of the apparatus Is, of course, the 
heating element, shown more clearly In the photograph 
In Fig. 8. The base of the beater la a square of the 
asbestos board cut to fit Inside the box, and having 
four strips of the same material riveted to It so as 
to form a sort of picture frame four Inches square 
Inside. Across this frame are stretched the eight pieces 
of wire whl^ form the beating element itself. 

Ot the many different makes of wire on the market 
one of the best Is the "Nlcbrome,” made by the Driver- 
Harris Wire Oompauy, of Harrlaon, New Jersey. The 
heater shown In the pbotograpba was made of gage 
number 23 Nlcbrome wire, which has a resistance of 



Abont one obm per foot The weight of wire actually 
need In Oils atove was only 1% ounces, but It Is advi- 
sable to order at laast one half pound of the wire, as 
wire-drawing companies do not as a rule, care to book 
orders amounting to leas than oue dollar. 

The eight helices for the heater are each formed by 
winding 185 turns of the wire closely around a rod 
just one eighth of an Inch in diameter, ou which the 
turns will cover a length of 3% Inches. The rod is 
thmi removed and the ends of the wire bent up Into 
eyes, by means of which, after a sUght stretching, they 
may be attached to the asliestos frame by small brass 
machine screws fitted with nuts and washers. If each 
screw be provided with two nuts on the hack the eiee- 
trlcal connections are very conveiileutly made by 
clamping pieces of No. 10 copper wire between the 
unta 

Diagrams of connections aro shown lii Fig. 8 For 
110 volts the arrangement shown provides three dif- 
ferent heats, two double-throw single-imle swltchcn lic- 
Ing employed. When Udh bladoe are closed to the 
left the heater develops full heat, and cvjiisiimes alsmt 
880 watts. Opening either switch redta-cs this to one 
half, and closing both blades to the right gives one 
quarter heat. For 00 volt Isolated plants another 
scheme of connections is shown, in which the heater 
Is divided into four sections, onch under the separate 
control of Its own snap switch. 

The heating element Is best supported in the box by 
means of strips of asbestos bonnl riveted on the Inside. 
The wires must he low enough down so that metallic 
cooking utensils cannot touch tliem and cause a short 
circuit. If the cooking utensils to be used are too small 
to cover the entire top of the (six It is essential to pro- 
vide a top piece of asbestos board, as shown in Fig. 1, 
to cover the open corners and prevent waste of heat. 

To make the stove ready for use as a radiant toaster. 
It Is sufficient to cover the top with a wiuare of coarse 
wire cloth upon wlilch to lay the sUces of bread. 

Stadying Priamatie Colors of Incandescent 
Lampa with a Reading Glass 
By Stnart K. Harlow 

T HB following interesting Investigation of the dif- 
ferent colors of the spectrum of the filaments of the 
tungsten and carbon Incandescent lamps was carried 
out with a 2]4-lnch diameter magnifying glass, 

The first lamp tested was a 4U-watt Mazda lamp, 
BUiliended from the ceiling in a white corrugated china 
ohade. The reading glass was held horizontally below 
the lamp and at a distance of 12 to 10 inches, with u 
12 by 12-lncb square sheet of white enameled paper 
held parallel to the reading glass and at the proper 
focal distance from the lena The superior color was 
found to be white, which was fringed with yellow, 
orange, red, green, blue, and violet All these colors do 
no appear in the scene at one position of the lens, 
because the principal focal distances lu the double 
convex lens are different for different colora being less 
for violet than for red. This phenomenon Is known as 
chromatic aberration. It Is eliminated In our particu- 
lar experiment by moving the band lens back and forth, 
thus varying the focal distance By bolding the lens 
at an angle to the Incandescent lamp, the Illuminated 
filament appears Inclosed in Its bulb and shade. 

The next lamp tested was a 16 candle-power 50-watt 
carbon filament Incandescent. The lens was held In the 
same iioattion as above; the filament appears as a broad 
Incandescent band, In which yellow, together wUh 
white are the superior colors, red being present to a 
greater degree than It is In the tungsten lamp. This 
Incandeecent band was fringed with orange, red, green, 
blue, and violet. 

A kemeene oil band lamp with wick and the ordinary 
glase chimney, when the lens Is held parallel to the 
fiame and at a distance of 8 feet. Its spectrum appears 
as yellow with slight traces of white, and orange, red, 
and green around the edgea When the lens is hold at 
a distance of 12 feet from the illuminant. the spec- 
trum appears as a small circle three-sixteenths In 
diameter, the center of which Is brown, but still show- 
ing traces of red. orange, yellow, green, and blue. 

It might be luterestlug In this article to moulluii an 
observation at the New York Testing Laboratories ex- 
hibit at the 1906 Chicago Electrical Show at the Coll- 
seum. It cohsUted of three projection machines 
mounted with suitable lenses to project the arc st)ec- 
trum of the flaming arc, magnetite arc, and carlmii 
arc on a canvas screen a few feet away. The image 
of the flaming arc showed yellow, orange, red, blue, and 
purple ; magnetite arc, white, yellow, and blue ; and the 
carbon arc, green, yellow, orange, and purple. The car- 
bon arc appeaiied thin and dim on the canvas screen. 

Leydtti Ifade of Incandegoent Lamp Bulbo 

1^ Maxwell Epstein 

T O gtw'^est results, a Leyden Jar most have a good 
dMsetfk wltll little thickness. Ordinary bumt- 
t lamps— Ifi candleiwwer or larger— 
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can easily be converted Into excellent l.«yden Jars. 
The best bulbs can be selected by rubbing with silk In 
a dark room. Those that glow most make the liest Jars. 

A sUt Is cut across the threaded metal top with a 
hack saw, and the thin brass la peeled off with a pair 
of pllera. The leadlng-in wires can now be easily cut, 
the top taken off, and th(> bulb cleansed of the Insu- 
lating compound. The groove at the Junction of tbo 
in-going glass tube and I he bulb. Is scratched with the 
sharp point of u broken tile moistened with tnri>entlne, 
until the tube with the tilament can Ih> pulled out. 

The bulb Is now couteil outside with tinfoil to 
within 1% Inches of the toi>, and filled Inside to the 
same height with tatraps of tinfoil. A piece of No. 20 
B. & S. copper wire, hooked at one end. Is thrust 



through a half Inch cardboard disk and Into the bulb. 
The top Is now sealetl with sealing wax 
The uninlgnm used for coating mirrors Is jircferred 
U) the tinfoil Inside, If It can be obtiilneil or made as 
described In tbo Scikniikic Ambbicas of April 8th. 1011, 
By hooking these jars on a brass rod and pushing 
them together, ns shown In the figure, excellent varia- 
tion In capacity can Is* secured for the closed circuit 
of a wireless transmitter. 

Relative Clearnees of White and Black Lettera 

By Samuel W. Balch 

T hebe is a general tendency on the part of rail- 
roads to adopt signs with white letters oti a black 
background, not realizing that the black leller on a 
white background is easlei to read and can b«> st'en 
at n greater distance This follows in un interesting 
way from the structure of the retina of the eye The 
lmprt>ssl(>n of a letter at the limit of \islon Is received 
on the ends of a small bundle of nerxes which convey 
to the brain a sort of mosaic impression 
A nerve can only transmit t») the Imiln Itiformatlon 
as to wtiether or not a ray of llgbl Is falling uism It 
and when a iierxe is jiartl.x in llie llglit and partly lu 
darkness the sensation Is the same ns timugh all of It 
WHS In the light. It follows, therefore, that all nerves 
on the dividing edge betw-eou any lilack and w'hlto area 
transmit the Hensatlon of light so that all white lines 
and white areas apiH.*ar wider and all black lines and 
black areas apia-ar uarroxver than they really aro. 

The two black letters in the Illustration grow thinner 
at the limit of vision and aro still recognizable, while 
at the same distance the two while letters grow thicker 
and cannot 1ml* distinguished There are circumstances 
when It Is necos,snr.v to use white letters, but In such 
cases legibility will he Impioveil If they are made with 
a thin stroke and strongt.v lighted Black lutters are 
mure distinct If made with a heavy stroke. 

B B 

□ B 


B B 

BB 


How blodt letters and white lettera change at the 
limit of vision. 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News; Notes on Trademarks 
Notes for Inventors Legal Notes 

A Toy Pu«le.-In a patent. Vo. l.m.- P.»enUblllty o» Interfereace Ap^.~ 
l»() \V.vl.l.‘maT J. P. Olaeti of Brooklyn, The Court of Appeals of the Dlatmt 
N ^ a patent in tho form of an Columbia in the ease of Hopkins v. Cloal, . 

shell within which is a tiltinjf CI.«U v. Hopkins, has held tlmt on an ap- 
„lau eu.l a w.mkIiI is movable on the plate peal from the decision of the examiner 
,„„l in nonnectiim with small halls awarding' priority, the question of patent- 

t,> sK-iire a balancing of the sheU under ocr- ability of the IsKta will not be oonsidered. 
tain I'oiulitions The Importance of DiUgonco. — The 

Cork Articles from Granulated Cork.— Court of Appeals of the District of Columr 
In patent No. 1,03.1,146 l^uis L. BonUey bia rarely loses an opjwrtumty to e^ 
of Beaver Kalis. Pa., assignor to Armstrong phasiso the iniporUnoe of diligenoe on tho 
Cork Corapanv, of Pittsliurgh, presents a part of an inventor. In the recent oaae 
method in winch granulated cork is pro- of ('ourson v. (TConner O’Conner 
Leated to a (einperature below tho melting ceivcd tho invenUon in NoWmber, 1908, 
of the cork resin and is then fed and immediately sot about reducing it to 
vvlulo hot, into molds. Pressure is applied practice and filed hia application on Peb- 
to tlie cork in the molds and the cork is ruary 4th. IIKKI. C-ourson who had oon^ 
linked while under pressure high enough oeived tho invention in 1898 made devices 
to melt the roam This rosin as it cools and tested them; but such tests were in- 


Botless ar* tasemd Iqr m 
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Adverrislng OspartMUt s( 
AMIMCM. 


Of ■WUraat to VUMStu. 

AUTOMATIC OlAfM WBIOEaB.— >. L. 
Adams, Bdsar, Clar Co., Meb. Tiris dsitcs 
ta operated antommaeaUy by tbs wM^t of 
cmlD It rrcelTM. It oomprlSM a boUow tm- 
■el wltb aa tnist at one ood and au outlet 
at the other, and conprlsieg meaas by wtlieh 
grata caa enter tba veiaol until Its limit of 
capacity Ic reached. Meana alao provlda for 
tbe automatic dlacbarge of the grain, and It 


f Increases Buller Yield from Milk.— A 

llamiiiirg, Qermany. man, Adolf Wilhelm 
j Karl Witte, in a patent, No. l,03l),627, 
(liiHcnbes a process of treating milk and 
cream to sijcure an increased yield in but- 
ter and in which he cools the material to 


sufficient to establish a reduction to pno- 
tice. Tho last of these tests was juat prior 
to O'Conner’s oonoeption. Courson did 
nothing further with the invention until 
bis application was signed on January 19th, at ‘ 
1909, which application was not filed till 
FeViruary Kth, 1909, and tbe Court held 



.msut dssIgUid .fligesl^ ^ hjlj- 

ar cwvWsfs 

MUSS of-otbsr aWfrtb W-w* ntnultuiw- ' 

HAND BAO—H^ and i». 

9 ad St, Maakattau, H. t., M. T. Ws 
tiDu is an tmprevsmeut in bugs wM«h art pSp- 
Tided wltti plTDttd 0 -sliaped eHps sr Omfi 
adapted to bold tbe }awe at tbs bags eecwM 
cloesd when ttie latttr are nupeuded by «b» 
baudle. Tbe eUepe ate pivoted to ooe of ghe 
Jawe and held from eUdlas latoMlly by a totgi 
eleoTe applied to tbe pivots. 

DBviCB ro 8 auKiya migtam—t. k 
AX.UN, L. n. rot, Atlaata, On. Uhls lavsn- 
tioD relatee to devices for maUDg doetgBA **• 
tbe abject le to provide ono bavuig a tar 
carryiag a marUng member wbleb oontodto 
wltb a member eecured to a pivoted table ue 
that wbea tbe table le rotated, aad ooe aui 
of tbe bar la ertlcutated to a rockliig piala 
and tho other end ougapes a guide, the reveum 
ttottoB of the rocking plate will be laetai- 
mental la ptndudiit derigne pleasing In char* 


I'ention until pe«s«e contlBuonely Into the receiving vessel 
January 19th, at ono end and le delivered at tbe otiier, be- 
not filed till retained long enough to actoste the meeh- 
rto.iee Bolem which cootrols the outlet, and to regle- 

’ '-ojurt neio times the outlet mechanism Is setn. 


I UT anu in wnicu that Courson had every facility at hand to .tod in thi* way, so as to Indicate tbe mesa 

a toinixiraturo somowhat above freeang him gpeedily to reduce his invention nr# of the total Quanuty of grain paediig 

I pomt, aud maintains it at such pmotice or file his appbeation at a much “rough tho weigher. A side new of tbe de- 

turc for about twenty-four hours and then ^ diligence, '* *" Hlnetrstion. 

quickly warms it to a Uimiwature of 18 to ^ ^ g.torsss. 

1 aidog Cent., adds a souring geneMtor or The decision goes on to quote SMEPINO DAO.— O. W. OAifc, Ja, 1«U 

’ •■startw and immediately ohimu tho mo- said in a previous »’•“ A”*' Beiamor*. Md This invention pro- 

tonal whnn it W npo. ^ . „„ vide* an abeolutoly waterproof bag doalgned 

COM to the OTeot that th^ IB no arbitrap particularly for out of door uee. as by camp 
Ullllsing Moving Pictnres In Target rule or standard by which diligence may be ere. it provonte the entrance of any water at 
Practice. — We arc constantly learomg of measured, the sole object of the law being the bead of the hag, and while excluding water 
now uses for moving pictures. Now James to mete out the fullest measure of justice, “® *’•■** provision Is made for proper v«n 

I’aterson of Umdon. Eng., m patent No. and each case must be considered and de- 
1,035,811 provides a target divided into cided in the light of tbe circuriwtanoea of - 

peoesaed sections with meana in each see- that case. The nature of tlio invention, 
tion for completing, by contact, electric the situation of the inventor, tho length of 
oirmiits, aud moves ttio target behind the ume intervening between conception and 

pioturc screen, synchronously with the reduction to practice, tbe character and ' 

object to be fired at. An indicator is reasonableness of the inventor's testimony " 

arranged nt the firing point and is oper- and that of his witnesses — are ail import* * - 



ated iJeotrioaliy from the target so that as 
a shot is fliwl it can be determined in- 
stantly wlicthcr a hit has been made 
A Machine for Making Bale-tie Buckles. 
—Ezra A. Frantz of Weatherford, Texas, 
assignor to Frantz Buckle Company of 
that place, has scoured a patent. No. 


t factors in determining tbe question of 


Trade-mark Note* 


tllBtlon. Tbe o 

nssTgnor to Frantz Buckle Company of A Trade-mwk OppoalUou.— In tho oaw p.witton with the bag, and a mosgiilto 

Z. nJe has secured a natent No fonsiimers C>«ropany v. Hydrox Che- nmy he conveniently nttaebMl at tbe bead 
I*- ’ . , ^ 1, \ 1 niical Company, Assistant Commissioner portion in a way to perfectly exclude Insects. 

1,I),W.IK)7. for A ni^hine for making liato- opposition ’»’••«> Hl».tr.«oa shows the bag staked to tbe 

tie buck cs in which there IS mechanism for ^ ground, and In ,».lttr,n for us. 

fiHidiiig tho wire and for cutting it off and . . ' ' kottlm STdPPBlt— n. T. lur, 6 Warren 

a mminn oprrates at a nnht anglo to and ’ * • a: *- j ♦•n-j ^'*^*”***» ^ invcutJon routes to 

across the path of the feeding moohanism desenptivo properties m ^stilled improveraento In stoppers and measuring do- 

^ -cau - waUjr nor wjttrohanaiso of such character rlcoa for uiipeoiiDK recept»clPi» and bat for 

to give one bend to the w.« ® ^ the natunti expanaion of “ ® •trnrtnro which will 

means ojK^rates in the dirootion of the foc^. th« „r«vious business of the oonoser. "■P®"':'’ P®“<»''t‘‘'-'»lned qusntlUes of Uqntd. 


'onlently nttsebed at tbe bead 
y to perfectly exclude Insects, 
shows the bag staked to tbe 


nAMPLn OF cmnnii rnnex woik. 

aeter. Means provide for articniating tbe bar 
to any one of a plurality of points on tba 
rocking plate to adjust the position of tba 
guide relating to the pivot point of tbe tabla 
and to articulate an end of tbe bar to a mem- 
ber having continuous rotary movemeM to- 
ttead of to the rocklDg plate. The ongvav- 
lug pleturea an example of tha daalgn work eg 
this InveatloD. 

MAIL BAO AND BAO BCPrOBT.— H, T. 
Ouoa, 832 Bo. Michigan Are., Chicago, I1L 
Tbla Invention baa particular rofarenee to a 
hag wltb meana for aupporUng tbe bag In opea 
position, particularly witbln a letter box, ao 
that the letters drop directly Into the bag, It 
being only necesaary for the collector to Mb- 
atltute an empty bag for tbe bag removed. 
This also avoids unneceaaary and frequently 
Injurious handling of a mesa of letters inel. 
dent to removing them from tbe box to the 
ordinary way. 

Hardware and Tools. 

' COMBINATION TOOL.— RBv. C. BAUga, 
I Clara City, Mliin. In the accompanying en- 
graving one of the Implements nt tbe tool Is 
shown In operative position, and In a foldad 
or Inoperative position In dotted lines Tbe 
handle Is formed with a looped end having 


idiiig tho wire and for cutting it off and 
moans operates at a right angle to and 
roHs the path of the feeding mechanism 
give one bend to tlie wire while another 
[lans iijierat.es iti tbe ilirDotion of the feed- 


ism to give another bond to the 


wire and a linal buckle forming means Difference ^tween Trade-mark and acting i 

oisinitos at an angle from the opposite side Patent Interferences.— In pointing out a 
of the movements of tho two bonding distinction betwoon a trado-mark interfop- 
mechanisms and the feeding, bending and onco and a patent interference, Mr. Justioo 
forming meclianisms arc operated in proper Itobb of the Court of Appeals of tho Dis- 
sequonoe. triot of Columbia has said; “In a trade- 

New Patent Legislation in New Zeriand. interferen<« proceeding the «aue 

\ w *1 I ti t nft.t nt dnm whioh the Commissioner is caliod upon to 



New Patent Legislation In New Zealand. , , ^ ^ , 

-A now act rolatvng to patouts, designs Commissioner is caliod upon 
and trado-miirks wont into effect July Ist. determine is not merely one of pnonty 
IIIIL', m New Zealand The new act dif- |Utflrfor«noo proo^ng, but 

fees from the old eliu,/lv bv the melusion of ^^at might be raised in 

n nriivimon Hint anv natent not worked in " Horhst, C. D., 

Now Zealand wilhi'ii four years from I 


the eomineiieeineiil of the new aet, may Im< Trade-mark Applied to Publicatlonn. — 
revoked bj tho Nuppeiiie Court on tho iMiti- In the case of Chilton Printing Company 

tion of the Attorney-Ueneral or upon tho v The Class Journal Company, ARsistamt ^ jf 

petition of any other isTson with tho leave Comnussioner of Patents Billings has de- 

of tho Attomey-deneral The American eided that Uie words The Automobile IIOTTLX OTOPPSin. 

consul suggests llial it is ordinarily the Traxle Direi-inry os appbed to ajiphoaDt's 

part of wisdom for American manufaotur- publication must be hold to constitute a the Uk«, fr«in which liquid IS destgnad to be 
era whoso goods are suitable for New Zea- valid trade-mark, these words not being so ^tapons^, which will ^rmit the drawtog at, 
land and who intond to inirodnno them m wholly descriptive of tho publioation aa to tho* r^^ri™*but wlUtosIat a?y wSb' 
such country, to soouro New Zealand pat- fall within the prohibition of tho atatato; ing of the recepuola tbrongb tba dladbartk 
ents as otherwise imitations may lie made also that the title The Automobile Trade point Tbe engravlug ahowa a tongttodlpal 
by tho Now Zoalandors, many of whom Doectory is not so similar to the title '’'**“»• soctlou tbrongb tbe laveattob as 
fKiHsess moohanioal ability of a high order, The Cycle and Automobile Trade Directory , , ,. .i n. - ' ■' 

and tho spirit of invootion is suoh that it as to lie likely to cause oonfunion in the Mmmsa 

often causes improvomento on imported mind of the public when applied to the veation is an Imprareiaetit to proteattac aovwgi 
inventions. same class of goods. tor lavaas, dtoes, etc., la tba natnra Of b toWI" 


A pivotal pin la passed through all of tbs 
Implamaato oo that the win. iwlng on tba 
same -pivotal canter and may be moved to and 
ont ta dealrod, tho respeetive Impleinenta be- 
ing provided with projectlona co-acting wltb 
aultable sockets for locking tbe Implenenta to 
either a folded or an unfoMad position. 

FOOT POWER VIBE.— O. E. fAl.WWAT, 
care of J. M. Bradley, Bec'y. Jonesboro, La. 
Tbla Invention baa for Ita purpose tba pro- 
vlBlon of an automatically opera ting devlea 
wberein the Jaws are counterbalanced to open 
of tbeusalvea, and tbe opetating niecbanlam 
Its vanntartoilaared to return to oriftnal pest- 
Itlon when roleasMi. 

FIPS lt4AMIiR.--D. M. Haittom. Bnraatt'a 
Creek, Dumettavtlie Stattoa, lodlanA Aa ob- 
ject here li to provide A devlee of a rela- 
Hvely Mraple uatnre for reawtog plpea to 
Wbleb tbe power reqalrod Is ndnead to a 
tblaliiinm. ‘ Tbe Inventlen ptovidM totor- 
changeable pipe bolding pgrta to acMuniodata 
pipes of various use, tbssa parts being eapabM 
of quick appUeatlph to “a mgtu supporting 
frame or removal ftom It 

AmuAL Trap.— J. f. WtHcun, ,P. 6. Bog 
pO, {Mllar Bay, meh. TbM invehtton 
« ooMtraetlon wbecaby tba sattiiig pf » tlqp 

tooF bq Madatnd Atttomntte in so far «• t|k 

fHgtHttoenc of tba atrtiMr and its latab, 4 





liSuf ipoota flnt knd DmIciib. 

Dletorw. Four roul photo- 

V4ly» o«itii. Bhowlng tbou- DBHIQN FOB A TOILKT POWPBB D18- 
LuS?riim7^rS»!^«S2 PBNBBR— B Ou«n.h,8,,i», cure of Kr«n 
helnier ft Oldonbux U, H«fl Butler Bt, Br,M>lilyii. 

I N. Y In tbla ornainuiital doalgn for a toilet 
powder dlaponaer tbo body la of a narrow 
ahaft-llke form wltb a amall round ahaped 
mirror placed at tbe top end of tbe artlelr. 


City, having ample capital and a Rttt 
claaa organiiatton, desirel to add to 
their buainen lome tnecialty or a line ol 
apecialtiea. particularly in iron and iteel. 
Any partiea having a new article of 
■nanuNicture, or an eitabliihed article, 
in the iron and iteel line, and needing 
capital, will pleaie addreii H. N. M,, 
Box 773, New York, N. Y. 


SCIENTinC AMERICAN 
REFERENCE BOOK 

EDITION OF 1913 



DESIGN FOB A rOMBINHD KNIFB AND 
FORK — H B llawiTT, Oeorgetown, Tea, In 
tbla oruamontal dealxn tbo arttrle <-uinprlaeB 
a allgbtly curved handle to a knife blade of 
modified alckle form at tbo point of wbich 
and at right angle to tbo blade oxtenda a abort 
broad four-pronged fork, 

Nora. — Coptea of 'any of thoae patenta will 
be fornlahed by tbe BuianTiric Ahbiiican for 
ten eenta eacb. Pleaae atato tbe name of tbe 
, patentee, title of the Invention, and date of 
tbla paper. 


vlcea In every branch of patent or trade-mark 
work. Onr itaff la coinpoaed of mechanical, 
electrical and chemical ezpcrta, tborougbl) 
ttaibod to prepare and proaeouto all patent 
appllcatlona, Irreapectlvc of tbo complex nature 
■ubject matter involved, or of the api*- 
lalised, tocbnlcal, or aclentilte knowledge re 
qulred therefor. 

are prepared to render oplnlona aa to 
raUdlty or infringement of patenta, or wltb 
to conlUcti arlatug In trade-mark and 
unfair competition mattero. 

alco have aaooclatet throoghout the 
world, who aaalat In tbe proaaevtion of patent 
and trade-mark appllcattoni filed in nil conn 
Men foreign to tbe United Stntea. 

Hogg ft Co., 

ArtMl Aftomeiw, 

>91 Broadway, 

Maw Turk, N. T. 

Btaneh Ofke: 

«U r Btraet, N. W., 

Wonhlagtoa, D. C. 


The editorial staff of the Scientific American receives annually over 
fifteen thousand inquiries, covering a wide range of topics — no field of 
human achievement or natural phenomena is neglected. The informa- 
tion soueht for in many cases cannot be readily found in text books or 
works of reference. In order to supply this knowledge in concrete and 
usable form, two of the Editors of the Scientific American have, with 
the assistance of trained statisticians, produced a remarkable Reference 
Book, containing over seventy-hve thousand facts, and illustrated by! 
one thousand engravings, for which the entire world has been scoured.' 
Immense masses of government material have been digested with pains- 
taking care with the collaboration of government officials of the highest 
rank, including cabinet officers, and assisted by comfietent professors of 
world-wide rqiutation. 

Owing to the pnnting of an edition of 1 0,000 c^ies, we are en- 
abled to <^r this book at a merely nominal price. The purchase of 
the book is the only adequate way to judge of its merits. An elabor- 
ate circular, showing specimens of illustrations, together with four full- 
size san^ ^ •ent on request. 

Net Price $ 1.50 Postpaid 

MUNN & CO.. Inc.. PUBLISHERS 36i Broadway, new york qty 






^ Philip Morris ® 

English JMixtU^^n^Cut Pli^ 


JHIjSNE of the many enthusiastic en- 

K U >1 smoking 

tobaccos: — 

Gentlemen : 

“/ want to aa]) that I have tried your 'Eng- 
lish Mixture’ after having tried for years to get 
the kind of tobacco that I want, and wish to 
state that never have I eryoyed a pipe as I have 
done since trying this good mixture. I tried the 
famous — — and I don’t know what, but I 
know that for the rest of my smoking days / 
shall smoke and epjoy this tobacco. ” 

Philip Mom* Engluh Mixture and Cut Plug tell for $2.00 a pound 
in $1.00, 30c and 2 Sc tma. Ask your dealer for this today, and 
learn from experience how much better a smoke it actually makes. 

If tha daalar unnot fttrnUli,lat ua haaa yonr ramit- 
tanca for daairad quantity. Aecapt no lubatitotoa. 

PHILIP MORRIS k COMPANY, Ltd.. 402-S West Braadway, N.T. 

CiaMlaa AMnu. SST-S . St CiIMm Sl. Eut. M«atrHl 

FACTORIES t N*a Ytrk. MoiUmol, Lonim. Cairo 




I k New Model of the Silent Gray Fellow 

IV ACRE pulling power at low speeds, more power 
IVi on the hills, more reserve power for sand and 
mud Th.it was the demand our engineers set out to 
satisfy by building the 


.*»Sir 


15 actu.ll litiisc-[X)wer— 35 cubic inches piston displacement). 
Dyndinomctcr testa show that this motor develops l(i6 per cent 
more ixiwer at 5 miles per hour th.in even the former 4 horse 
ntiwcr Harlcy-Davidson, which was the acknowledged leader in 
Its class. 145 per cent, more power at 10 miles an hour, 80 per 
cent, more ixiwcr at 20 miles an hour. 

It will climb lulls, pull through sand and over roads that 
would seem almost impassable. 'Ihe ‘‘S-SS" motor will pick up 
from a standing start to forty miles an hour in .300 feet. At low 
speeds this machine develops more power than some twki cylinder 
machines with higher rating. 

The ftl-neiunsswt Olulna 14 ln«h<l of •prlnn tha rMar and tha 

HARLEY-DAVIDSON MOTOR CO. 

se»B8TREET MILWApKEE, W|$. 


of tlMME 
(t^Mtdttdwl trvm wso* ML) 
iWmin utfnn after a eamln 4kE» vatU 
tba growth altogether c«aMa, gnA the 
Blxe of the animal Is dstendmO. But 
It was found by subjeettag theee artlflelal 
growths to washings In salt Mutlan that 
the mass was fifteen Hmea preeter Of the 
mi than at the commeneemoKt of the 
third month, ahoroinp that then do not 
proto old at aur In the artlflelal growth 
the problem of senility and death Is 
eolved 1 It was the aunonneement of thle 
“permanent life of tissues” that caused 
such a furor In Paris last etunmer, and 
several eminent edenthite to demand ocu- 
lar demonstration, because “the dlsoorery, 
If true, conetltuted the greateet scientlllc 
advance of a generation.” 

The following summary of this Inter- 
esting and vitally Imimrtant and epoch- 
making work of Carrel la tranebited from 
an article published In Paris recently by 
Prof. PoBsl.* who witnessed the erperl- 


“Csrrel found that the pulsatlona of a 
fragment of heart, which had dtmlnlalied 
in number and Intensity or ceased, could 
be revived to the normal sUte by a wash- 
ing and a passage. In a secondary cul- 
ture, two fragments of heart aeparated 
by a free space, beat strongly and regu- 
larly. The larger fragment contracted OS 
times a minute and the smaller 120 times. 
For three days, the number and Intensity 
of the pulsations varied slightly. On the 
fourth day, the pulsations diminished con- 
siderably In intensity. The large frag- 
ment tieat 40 times a minute and the lit- 
tle fragment 00 times. The culture was 
washed and (ilaced In a new medium. An 
hour and a half after, the pulsations bad 
become very strong. The large fragment 
contracted 120 times a minute and the 
small fragment 160 times. At the same 
time the fragments grew rapidly. At the 
end of eight hours they were united and 
formed a mass of which all the parts 
beat synchrunlcally. 

"Carrel then tried to preserve three 
fragments of heart In a state of functional 
activity for several months. One of the 
three experiments will be described. 

“On the 17th of January, 1012, a frag- 
ment of the heart of an embryo chicken 
of seven days was placed In plasma. It 
grew rapidly In a thick crown of conjunc- 
tive cells. At the end of some days, the 
pnlsatlons, which were regular and strong 
at the Ix^lnnlng, grew feeble and ceased 
completely. For more than a month, the 
fragment remained Immobile. On the 20th 
of February, the culture which bad been 
subjected to fourteen passages was dis- 
sected, and the central fragment was 
placed in a new medium. After the fif- 
teenth passage, It was observed to con- 
tract rhythmically, and that the pulsa- 
tions wore as strung and as frequent as 
on January ITtli. The number of the pul- 
sations was from 120 to 180 per minute. 
During the months of March and April, 
the small fragment of heart contlnned to 
beat vigorously at from W to 120 times 
per minute. As the growth of the con- 
junctive tissue became more active, It 
was necessary before each paaoage to ex- 
tirpate the new connective tissue that bad 
formed around the nuisele. On the 17th 
of April the fragment twat 92 times a 
minute. The coiitractioos were regular 
and agitated all the mass of tissue and 
the neighboring part of the middle of tbe> 
culture. On May 1st, the pnlsatlons be- 
came more feeble. They were then sub- 
jected to their thirty-fifth passage. In 
the course of the manlpnlatloB, the muscu- 
lar tlssne was stretched and torn. The 
rhythmic contractions definitely ceased.” 

Experiments to date seem to eeteblMi 
that the conaective tissue, at any lute, 
la 'immortnl.” 

From this research, It Is posslhte to 
arrive at certain logical coBcUiMoiu, 
which, however. It remains tor the tefiexo 
to confirm. One, and the most 
is that the normal dccolation of the 
blood does not snooeed la fMatog all tite 
waste products of the tissues, and thalf 
tMs Is the cause eC sentUiy. aM death. 


'infill 

'Mora than • 

and numy thoufintt iwRL ^ 

Once. 

If fwa are uiteragM write Iw ougl 
new cataloE No. 110 of men's 
grade furnmhingtt in edlora. Ready t 
November lat 

A III iuts 

Ft I Tl» mm 

^£m 

ihowa ill uste^ 
colon. 


c. UO— Tktw baHMilul ImMi«4mhI aarfijuilct 
lUoM qwMir •Die la alSio ud luqr (Sma In a 
«lmHtaDwmdca«RUa^of(ai>r. tan di«|iU 




m AUTOMOBILiSTS \ 1 

r /WiththaaMHeaAefeeUarVl 
. / weather you ore pMoUaily \ ' 
EaUatoehili. Tirfsyaaaaal 
avoM hy woosiat JAEGER \ 
Para Wool Undarwoer. Waolso I 
malM a qMcialiy ef Auto Coots. I 
Rags. Swootors oad Joehotn, I 
Msfllai^ Woeliu Civa. Hots } 
Mid Hoods, also Foot »da({s,J 

Booklet mad mmmplem J i 


Dr.Joogor’sS.W.S.Ce.’sOw>Storoo 
MnrTarti lMrMAM..sniMMUw 

Amato in mUFHaetmal CMmo 


PHOTOGRAPHY SIMPUFIEOn 

r Sa*TABLOID'-<**RYTOL.'Sa 
Univusoal Dsvblopsr 


Df TDD|7D Ruport Msoafselwsrs 
IvUOOlolx Jsbbiog Wsik 
PARKER, STEARNS A CO., 
sas-aeo ShoWloM Atq., Breoklyii, N. Y. 

Magical Apparatus 

■a gl Onad Reek OMsIos- Oror TOO assisv 
lassSta. Psrior TrWU OM0k« Vrw. 
liaEt»Uam.. B is d i. to . . A<M«MtawsM,ltorT«d 

Iiicoi]^rate 

FHOgMIX, ARliMA 


^ELECnOCS 


ROTH RBOS. a € 0 . a 
) Inuofiromt, ai tow,iik I 

I’tsss* 





SCiS^C AMERICAN 


w ftn file Vm 
: IfiHli «M dmnqft? 

Or perhaps you don’t— just 
stow them away anywhere. 
The *'YandE” l^t File 
bolds large abe blue prints— 
flat— in manila folders, care- 
fully indexed and always 
get-at-able. Air tight and 
dust proof. 

A booklet sent free to those 
who ask for it on their 
business stationery. 

VOTTOafl*»ro FkB£M ro.Ci 
44S at. rewl at, lUehMtor. Nwr Yoffc 
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Tlie Real Teat of a Tractor 

Aa I H C KcreseBa-GatoliMTractinr 

SaSoyllSv OMoSl trwfiv iRSfte oaraLic (7^ 

s-sffsasjsssas? 

0»t4arMMidfaUliiteaiMtai«at««Mf(. Addim 

kSMMUMU HtfTwetarOwMr W Africa 
leSifafTWWBiSkSy CM«««o. us A 

liOTORaCUSTS, READ THIS 
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the etoek, hthrieete the trigger with “• {a Oec." 
TJe* “1 In Ones* M j«bt tfciitH, Mqpcie, taoto- 
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Were ndenoe to Snd eome wtf to wtab 
the tlasQm in the Urlng orsHnlam ae they 
have been waahetl In tbene culturee, man*« 
life might be Indefinitely prolonged. 

A Scenic Painter’s Studio 

(CoMbiged /roM peg* tu.) 
apectal mordant on which gold folia are 
bmahed. 

Movable aoenea are dealt with in the 
name manner na the large background 
acenery. The cauvaa uaed In thla connec- 
tion la stretched out on special wood- 
work frames made by the Joiner (Fig. 6). 
In order to fadllute the shifting of 
the s e frames special ImiKirtance should be 
attached to making the frames as light 
and subatantlal as poaslble ; they are sup- 
plied to the scenic painter on bla own 
plans (sometimes in conjunction with the 
theater foreman). 

The making of scenery rendering artis- 
tically cut foliage, tendrils, and similar 
. fine details Is an especially difficult task. 
The following process has been of late 
ad<H>ted In this connection: After paint- 
ing the scenery and cutting out Its out- 
line, It Is turned around and lined with 
a fabric consisting of light meshes of 
black yam. This fabric Is cut to the 
proper dimensions and coated on the back 
with heated glue. Before the latter has 
dried, small strips of tissue paper of dif- 
ferent breadths (In accordance with the 
shape of the leaves) are applied, thus ob- 
taining a substantial whole. 

In order to allow the effects of scenery 
to be tested after completion, an observa- 
tion bridge commanding s good view of 
the canvas Is generally Installed at a 
height of 15 to 20 feet on one of the 
walls of the studio (Fig. 7). Movable 
acenery need only be set up vertically, In 
order to give the aame Impression as rm 
the stage (aiiart from liglitlug effects), 
which facUltates the painter’s task. 

The last thing to do Is to apply the 
finishing touches on the stage, with the 
electric lights turned on mainly to secure 
accordance with the actors’ dresses, put- 
ting on a new tone here and there and st- 
tennaUng or reinforcing the tints wher- 
ever necfNsary to produce the desired ef- 
fects (Fig. 8). A finished example of the 
painter’s work is shown in Fig. 9 In an ex- 
terior view from the third act of "Fanst." 

The Pro p oged Tnn»€nhum 

Balbmj 

A RAILROAD project of great scope Is 
the Trans-Buhara line, which the 
French government proposes to carry out 
In the near future. Not long ago several 
expeditions were sent out in order to 
study the oondlttons for running the rail- 
road across the deeert region, and this 
port of the work la now terminated. It 
U thought that the entire plans can be 
drawn up before the rad of this year, 
i Such a railroad will attmrd a connection 
; between Algeria, Morocco and the desert 
I region, with the French colonies situated 
In the regions of the Congo and the Niger, 
i so aa to Inter-counect all the colonies, 
whence a great advantage will be secored 
, not only for commeroe, but also for mili- 
tary purposes, allowing the native troops 
which It Is propossd to raise In the Sene- 
gal and Congo region to bo transported to 
the north of Africa or even across the 
Mediterranean into Franee under the pro- 
’ taction of the fleet The present expedl- 
, tlon consisted of a number of leading en- 
gineers and Ofilcera of the War Depart- 
ment, and a caravan of 80 men and 120 
camels started from B1 Aoulai; the south- 
era terminus of the Algerian railroad. In 
order to cross the daisrt The expedi- 
tion divided at SUet In aider to explore 
several different fogtona. Among others, 
Dr. Niegra took a aouthaestsm route, so 
as to find the best eondltloni for running 
the rallrodd as foe as Lhke I’ebad. His 
party thso returned tforoui^ British Ni- 
geria by way of the now railroad from 
Kano to the eoaat. The other expedl- 
ttoas followed ffUfoieBt (Odtee .la order 
to traee line* for the fenWkl project, add 
la as Oaeee the p w »eaeB IUmm make con- 
aeetlaa titth gJNedyriatiMU^ in 

w»- 
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An axle that is an axle 


The Hupmohilc rear axle ii of the full- Thus, the axle iihafts, 8, arc freed to 
ncMtinr type— a type almost wholly re do the drivin|p, with flanj^es hulted to tlie 
•tricteil to air« of tlie highest prirc whcelii at 15. 

^ Th., .0 h,,, d™ ,h. 

leable iron central houtingi, 2 and 3 ; and tnmintlng the bevel driving pinion, 

the propeller shaft housing tube, 4— five we use two roller bearings, 9 and 10, in- 
pieces which form b case so strong and <>f one, placing one on CBth side of 

rigid that it does not require the support •I’c gear Tnev hold it iti perfect and 

of truss rods. permanent alignment, while the ball 

The tubes 1, 1, carry the weight of neaiings,!!, Ulte the end thrust, 

the car. Each wheel runs on two SHE Two tbre.ided adjusters, 7, 7, are 
lets of roller hearings, IJ and 14— used in mir axle to set the bevel gear 

•I'® H takes care of the so that proper mesh with the driving 

side strains. pmion is secured and retained. 


In mminting the bevel driving pinion, 
we use two roller bearings, 9 and 10, in- 
stead of one, placing one on earh side of 
the gear They hold it in perfect and 
permanent alignment, while the ball 
healings, 11, Uke the end thrust. 

K Two tbre.ided adjusters, 7, 7, are 
r used in our axle to set the bevel gear 
so that proper mesh with the driving 
pinion is secured and retained. 



Their past goodness is 
history — their future 
goodness is assured by 
the Liggett dk Myers 
signature. 




RiclutiotKl 

Slrd^tGit 

Cigarei/es 

Favorites for over thirty years 

The great cable had hardly 
flashed its first message across 
the Atlantic when Richmond 
Straight Cuts were introduced 
to smokers on both sides of 
the big pond. 

Neither time nor distance 
can diminish the popularity 
of this best of all Virginia 
Cigarettes. 

20 for ISc 




The worm gear drive of Pierce- Arrow Trucks delivers 
more (d the generated power to the rear wheels than 
is possible by any other means, because it is the most 
direct and efficient drive— demonstrated for ten years in 
England — and proven in this country for over two 
years in every class of light and heavy service in which 
Pierce-Arrow worm driven trucks have been operated. 

The worm wheel and worm shaft, generally known as worm gear con- 
struction, employed in the Pierce- Arrow Truck, are warranted to fulfill 
their functions for one year from dare of shipment under normal service. 

PIERCE-ARROW 

5-TON MOTOR TRUCKS 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N.Y. 



G. V. Electric Trucks 


In service since 1901. Standardized in 1907. The pioneer Electric and the 
leader still. Thousands in use. 

In buying a G- V. Truck or Wagon you take nothing for granted. When we 
say, “Yes, it will last ten years,” we ifmw. Have them still on the street that 
are eleven years old, and the 1912 product is faster, lighter, gives greater mileage 
and is more efficient than the early models. All parts of each design interchange- 
able and accessible! complete roller and ball bearing equipment. 

229 bought by leading expreaa companiea, 212 
by prominent department atores, 41 9 by Central 
Stations,. 516 by brewers, hundreds more by 
mills suid large manufacturers. 937 idready 
purchased by 25 Brms. 



Tliw is no longer .mv miestion about ilie superiority of the Electric for city haulage, and the 
G. y. Tiuck enibodics ilicorie design winch has stood the test of years. It is constructed for 
li.ird service. The kinks” were taken out of it long ago by service in scores of cities. ITte 
G. V. IS made right and sold right (only where it will make good)— that’s why it leads. 

Made in six capacities, 750 lbs., 1000 lbs, 2000 lbs, 2 teas, 3H tons, sum! B tOM. 

Can’t we help you solve your haulage problem f Ask us for cost data. 



General Vehicle Company 

Principal Office md Factory, Long Island City, Now Yodk 



TM» deparimemt it UnoM to Oitoreatt of jsrweW ««mI prwpflcMM Owa* 
«r« of motor fnwfct and doUvem wwotu. Tko BMor mitt onOoevor to oOtmr 
anv ffoeatioM relatino to moehowtoot footuroa, oporattom and mooa p emmt of 
commercial motor vekiete*. 


"Roundhouse Attention** lor 
Motor Vehicles 
By Jaha B. Biutii 

T hat more commercial motor velilelM 
fall to give satlefactory eervloe be- 
cause they are not ofierated and cared 
for properly than because of Inferior de- 
sign and construction Is a fact well known 
to transtiorlatlon engineers. The modern 
motor truck and delivery wagon ora built 
to stand hard service, provided they are 
properly cared for In the garage. 

“Roundhouae attention” la the nanw 
given to this requirement, and It ia takon 
from railroad parlance. Its slgnl flea n ee 
In thla case la that the motor vehicle 
should have the same careful attention at 
the end of each doy’a work that the rail- 
road locomotive receives at the end of 
each trip. If the locomotive reqnlrea in- 
spection and adjuatment at the end at a 
run over smooth steel rails, bow mndh 
more should a motor truck receive the 
■ame after a long day’s work over rough 
roads, In which It Is Jolted and strained 
In a way a locomotive is never subjected 
to Tbe time required for this Is seldom 
longer than It takes a horse driver to un- 
harness, clean and feed his tsam at tbs 
close of a day’s work. 

Such attention pays for itadf many 
times over In dollars and cents. There Is 
almost as much opportunity to Increase 
motor truck efltelency In tbe garage serv- 
ice as there Is In providing proper loading 
and unloading facilities or In routing de- 
Uveries. Tbe railroads furnish an lUns- 
tratloD of this. In that tbe total coat per 
locomotive mile tor the four leading lines 
running out of New York, for tbe year 
1811, varied from 4 to 16.6 cents and 
the lowest figure wsa tor tbe line with 
the severest grades. This variance of 
over three hundred per cent must be 
largely attributed to the difference in 
maintenance service. 

The Hone*g Board Bill 

O NE factor which Is exerting a power- 
ful Influence in favor of motor trucks 
Is the Btesdlly Increasing cost of using 
horses, purchase price and maintenance, 
stable rent, drivers’ wages and feed In- 
cluded. 

According to Census Bureau figures 
tbe valuation of horses In tbe United 
States has increased 137 per cent In the 
last ten years, while tbe Increase In num- 
ber has been only 13 per cent. The total 
number at tbe time of the last oensns was 
24,016.024. 

In the same period the value of huy 
has advanced from flO per ton to over 
520. and corn and oats have Increased 
In value pru}N>rtionately. Land values 
have Increased in most sections of Now 
York, takes in all sections, and tbeoe are 
the factors which govern tbe renting 
value of stable propertlea. This mme 
condition bolds true In pfactleally every 
commercial center. 

Motor Truckg at the ESeetrlcal 
Show 

A t the recent Electrical Exhibition In 
the New Grand Central Palace, New 
York, motor trucks were well represented. 
There were half a dosen different exhibits 
In which the motor trucks wow shown In 
varying types, from the powerful oum 
used by breweries to a small baggage 
truck of two thousand pounds capacity. 
Mounted upon one of 'the larger truck# 
was au automatic bottle capping maclilue, 
Tbe macblne wag driven ^ power ob- 
tained from tbe battery of the trade. The 
mauufacturera of this truck Wfdre aaslous 
to display the model at the Ueetcteil 
Show, but tbe only one available wa# In 
servlee of tbe inventor of the bottle fia|p< 

ptiig muMao, who luwd Ods mMlM si 


demonstrating his invention, and ao they 
Induced him to let them exhibit the truck, 
macbioe and all. The bottle capping ma- 
chine, which, by the way, was a very In- 
genious one, served to attract attention 
to the truck exhibit and also emphasised 
the fact that the electric teude la very 
adaptable; for tbe power stored In Its 
battery may be used to advantage on all 
manner of machinery mounted on It or In 
Its Immediate vicinity. 

One o( tbe moat Interesting featurea of 
tbe show was tbe Indoor track on tbe 
third floor, whew electrle automobile 
demonstratlona were made and driving 
lessons were given wlUiout durgft under 
the Busplcee of the New York Electric 
Vehicle Association. NOt only were pleas- 
ure vehicles demonstrated, but also small 
electric trucks. To emphasise the fact 
that very little power la need by a troek, 
the following sign was displayed: 

“Leee current Is consumed by a one-ton 
electric truck, carrying a load one luUe, 
than by the above lamps, burning one 
hour.” 

Tbe lamps referred to were three 
22 candle-power carbon fllament lampe. 
By a one-ton truck, of course. Is meant a 
truck that carries a load of two thousand 
pounds. Tbe weight of the truck Itself 
would be In tbe neighborhood of four 
thousand pounds. Thns, we have about 
three tons, altogether, carried by 300 
watts or 0.4 horse-power. 

Delimy Sariee of New York’s 
Departmeiit Storeg 
By Morris A. HsB 

T here are said to be 1.406 depart- 
ment stores In tbe United Rtates, of 
which New York city peesessee not less 
than 10 tier cent, and probably more, 
Manhattan alone being credited with 80, 
while a good many of the largeet are 
classifled as drygoods stores. These serve 
not less than 15,000,000 peoifle. 

To do this, it has lieen necessary In 
the past to maintain enormous stables of 
horses, with a tremendous proportion of 
reserve horses In order to take oarS of all 
emergencies With the coming of the 
motor truck, however, thla has been 
changed materially, and although tbe 
total number of horses and wagons la 
still very large, the greater proportion 
of these is tbe proi>erty of emaller and 
less progressive firms. In fact. It may 
be stated that now four of the largest 
firms are using no horses whatever, and 
not less than six will be In a similar con- 
dition within two years. 

The whole number of motor vehicles 
now used by tbe New York depattment 
stores is estimated by the writer at TOO, 
with 626 In Manhattan, and 176 in Brook- 
lyn and other boroughs. Of these approxi- 
mately 290 are electrics, the balance, 410, 
gasoline. At the same time, about 3,000 
horsee are stiU In use hauling 1,800 
wagons. Rome of these will never be re- 
Ij^ced, bnt approximately half of them 
wtlL making a place with tbe natural 
growth of tbe businesses for about 1,000 
more tracks In tbe next five years. 

Some Idea of the extent of area served 
and magnitude of the general proposltlcm 
of large department store deUveiy may 
be gained from a description of wvaral 
of them. E. H. Maey ft Oa, for Inatancek 
covers aU places south as far as Lake- 
wood and Point Pleasant, New Jmey. 
as far weet as a straight Rne north and 
south throuidi Boonton, Farstpismy, 8ua- 
tntt, and Panwood, New Jenny, a# fisr 
oast ms Woodbury and Oyster Bay, Loqg 
Iriand. and Stamford, Ooim„ and as Ipr 
nostlli ns White nalas, raattAiiid find 
aver, NSW York, and Rsmiajr. Ne^ 
Jaritey. 

! YUa SMikH aa aiaa.d» sMNr’WUM'te 
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il^TMnod at %BOO aqaaia mllM In 
flgoH»; tbae 10, lUkU BB trig BB tbo 
taOM State ot OoBD^etleat. 

f 0 WfoP tblB avBB la anytblDg like a 
pi/titW manner requires ovganlmtlon aodi 
a wdl tlioagbt out plan. There are near- j 
1; twenty depots or enb-BUttons, the nom- 
ber TarylBii; with the character of the 
sevtlce. These are supplied by big S and 
ff.t«a gasoline tmcka, which make the 
long runs at night, and In some cases 
during the day. From the sub-stations 
radiate the actual deliveries by electric 
automobile when the distance la long, and 
by horse When It la short The majority 
of retail deliveries In New York city are 
made from the main store, the Long 
Island City and Coney Island depots by 
means of light electrics. These have a 
radius up to 85 and 40 miles a day, where- 
as the best the horse can do Is 10 to 18, 
with 22 as a maximum of Isolated (man- 
try delivery. 

OPhe entire system includes (the flg- 
nreS vary widely from one month to an- 
other) : Forty-two motor vehicles, con- 
sisting of 7 gasoline trucks and 86 elec- 
trics, 200 bones and ISO wagons. For 
comparison another large store— John 
Wauamaker— has 76 motor vehicles, con- 
sisting of 70 gasoline and 8 electrics, 276 
horses and 160 wagons. In the compari- 
son, several points will be noted, pri- 
marily the much greater proportion of 
gasoline cars In the Wonamaker equip- 
ment This shows the Individual prefer- 
ence, the Blacy Company having always 
found the electric vehicle very reliable 
and serviceable, whereas the Wauumakor 
firm could not be ttersuaded even to try 
them until a year ago. Another point Is 
the much larger proportion of horses to 
wagons in the Wanamaker Instance, this 
Arm having 76 more boraos for the same 
number of wagons. It Is explained by 
the fact that horses go out but half a day, 
those working In the morning being re- 
placed b.v fresh homes In the afternoon. 
Tills scheme enables the serving of a 
larger territory per wagon, but requires 
more horses. 

Borne ot the otlier notable delivery sys- 
tems of New York city are those of : Olm- 
bel Brothers, which Is entirely motor, no 
horses whatever being used; J. U Kes- 
ner dc Co., of which the same Is true; 
Lord hi Taylor, Stern Brothers, Oreenhut- 
Siegel Cooper Company, Slmpson-Craw- 
ford Company, and W. & J. Sloane, not 
strictly a department store, but having an 
Interesting motor equipment which has 
gradually displaced all borsea. Olmbel’s 
now has 127 motors, 89 electric and 3S 
gasoline; Keener's has 46 gasoline ve- 
hicles, 42 of the 1-ton else and all of one 
make; Stem’s employs 28 gasoline cars 
and '2 electrics, as well as many horses; 
Sloane's has a fleet of 19 cars, of which 4 
are electrics ; the Oreenhut outfit Includes 
17, all electrics, and many horses; Slmp- 
aon-Crawford, 10 trucks of which half are 
electric, and 400 horses for 200 wagons; 
Lord 4b Taylor, 18 gaooUne cars, 124 
horses and 00 wagons ; Altken, Son d Co., 
18 electrics and no horses; Arnold, Oou- 
Btable 4i Co., a fleet of 10 electrics, some 
gasoline cars and a few horses, and so 
on down to the stgaller bouses which 
have practically all Woes, i)ttt are try- 
ing out a motor &hck or two. 

Coat figures are more ot teas dUBcult to 
handle, but It may be stated that the 
Uacy electrics (84) ayCragad 10.16 cents 
k mlle^ while the gasoline cars dM over 
14,000 miles a year at a cost of 17.46 cants 
a mile. In the Sloane aervloe, a 8-ton 
truck, doing 42 milsa a day for 296 daya 
a year averaged 20.1 cants k lulls and IT 
cents a toa-mlie. Stearns found that the 
eleotrles cost abaut IS cents a ton-mile, 
.-an AUthnlobtle unit ooi|ifliiS fLTSO a yaar, 
'WhU* ^ aanm service from tHUrsas came 
to 181)692 a year,' a aaving of IL2U a 
areas for each metor-driven unit. Simp- 
Beaj(3imwfoi!d> cost. flgti«M Oum a paidi* 
•ga (MMt. of d {MOta eadL tigr lione and 2% 
fey aiMiMhchlle.. Cdmbel'ii deanmr oqi^ 
ment "vpvfna i,6d(ii,ooo idikMi ikgt y«ti; 

. 'idwrkifew coot..(i«,« dadtem^tcB- 
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Olceenhut's lAWO-ponnd can do 10,600 
miles a year at a cost of cents e mile, 
or 22 cents a ton-mile; the 1-ton cars, 
10,100 miles at 22.46 cents a mile and 
the same a ton-mile; the S^-ton electrics. 
8,800 miles at a tou-mlle total of 10.65 
cents. 

Qenerally speaking, the 1-ton truck will 
do 80 miles a day at a total ton-mile cost 
of 20 cents, or $8 a day, while a 1-horse 
wagon will cost 84 a day and do but 22 
miles (maximum), making the ton-mile 
cost 80 cents. Moreover, these figures 
show that in mileage covered, the former 
Is equal to 3.68, or sluce a horse cannot 
bo divided, 4 l-horse outfits, which at the 
N a day figure, would amount to 816 a 
day. Hence, the motor shows a saving 
of about 812 a day on equal mileage re- 
quirements. 

However, cost alone Is not the decid- 
ing factor In the department store's grad- 
ual, but very certain adoption of motor 
trucks, that is Its quickness of acUou, 
allowing of rapid delivery or as It Is 
usually termed, more prompt service, an 
extension of available territory and a 
loweriid cost being the secondary decid- 
ing factors. 

Motor Tniek Queries and Answers 

F P. B. writes : On a recent trip abroad 
• 1 was much impressed by the num- 
ber of motor omnlbnsses In service In the 
'large cities, iMirtlcularly In I,ondou and 
Paris. How many are there In this coun- 
try, and why are they not generally used 
here as abroad? 

A. The largest and oldest motor omni- 
bus Installation In this country is that of 
the Flftlj Avenue Stage Company In New 
York, which la now operating close to one 
hundred vehicles. There Is a line of four 
or five running on one of the principal 
residential thoroughfares of New Haven, 
Conn., which Is nearly as old. A company 
began operations In Chicago last fiiU and 
now owns about a score of vehicles, while 
another has begun in a small way In In- 
dianapolis. There ore a large number of 
motor stages of various kinds In v 
throughout this country, and these might 
be classed as omnibusses. The total nu: 
ber Is small, however, compared with the 
1,600 motor omulbusses In London and the 
something more than half this number In 
Paris. 

Among the reasons which undoubtedly 
explain why motor omnlbusaes are nut 
generally used here as Is the case abroad. 
Is the fact that all types of commercial 
motor vehicle are of more recent origin 
In this country than In Burope. Other 
forms of jmssenger transportation, par 
tlcularly the electric atreet car, have been 
more highly developed In American cities 
so that there Is not the oame need for 
motor uuiulbusses. The Inferior street 
surfaces and the difficulty of securing 
franchises are other contributing factors. 
Passenger transiKirtatlon In eompetltion 
with street cars and Interurban trolleys 
Is one of the most promising fields which 
the future bolds for the commercial m 
tor vehicle In this country. 

A. J. B. asks: Is motor truck travel 
unusually hard on stone roads, lu coi 
parison with pleasure car and horse traf 
flc? What is the best kind of road su 
face for motor truck travel? 

A. Your questions represent problems 
as yet unsolved. When motor trucks a 
over-loaded and over-speeded and unfor- 
tunately this Is the rule rather than the 
exception, they are harder on roads than 
plsasnre cars. When road aurfaces begin 
to loosen and show holeo, and this condl 
tlon la largely caused by horse traffic, 
then motor truck travel becomes destruc- 
tive, as a heavily loaded, fhst moving 
traefc hits eaidi depression wl^ a trip 
hammer blow. .As practloalty aU roads 
are used by the three ktnda of traffic you 
naottoD it is difficult If t|ot taaposBlble to 
aooertalB which Is the moat destructive. 
Alttnwf^ there are many oplalana on the 
atfhjeet, it would aeem ttrnt a concrete 
baae with a macadam toft, tba emrfaoe of 
Wbiok la bWHid with a heavy oil of tar, 
WenU he the bM8 for motor tai«6 travel 



You find the Westinj^ouse Motor 
a Labor Saver in your Shop — 
Why not use it in your Office? 

I ^HE atnall Westing- the motor needs for a life- 
A. house Motor at a twen- time of use. 


A house Motor at a twen- 
tieth, or a sixth, or a half 
horse power is just as effi- 
cient, as free from troubles, 
as the large industrial motor 
of the same make. 

You can safely put it in 
charge of your office boy to 
run an envelope stamper, 
letter sealer, multigraph or 
any other time and labor- 
saving device. It also runs 
the adding machine and the 
dictaphone. 

CXxasional lubrication and 
cleaning is all the attention 


the motor needs for a life- 
time of use. 

The Westinghouse Motor 
is now a necessary adjunct 
to the modem home. It runs 
the vacuum cleaner, the 
washmg machine, the laun- 
dry mangle, the ice cream 
freezer, the sewing machme. 

To leam how directly the 
Westinghouse Motor can be 
of benefit to you — and the 
cost of the motor and the 
devices to go with it, consult 
the nearest good electrical 
dealer. We will send you 
his name if you will write us. 


Westinghouse Electric &. Mfg. Company 

Dapt. MJ, East Pittsburgh, Penna. 


This is the way 

UNITED STATES 
MOTOR TRUCK TIRES 

cut down your 
operating cost 

They have an unprecedented 
mileage guarantee (10,000 miles). 

They never require an expen- 
sive visit to a repair shop. The 
driver is now the tire repair man. 

'They never force you to lay up 
your truck for a day or two on 
account of a tire replacement. 
Your tire changes are made in 
your own garage. 

They don’t tie your tnick down 
to a repair station. A truck carry- 
ing a spare United States Tire is 
free to go anywhere tliat gasoline 
can be bought. 

Get them on your new trucks 
without fail. 

UNHID STATES TIRE COMPANY 

New Yoric 
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JacobsoD Gasottne Ei^e 
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Learn Watchmakmg 

The box base prevent* P«rU lettlng out of fJlnment 

It well 11 uvei In binirtnce ritei. Conilnided to 
conform fo Iniumnce reqnlrement*. We have »n *t- 
tnctlve propoiitlon lor deiJeri *t home and abroad. 

Write lor catalogue and ipedil dealen' price*. 
jAceaieN MAcm hn. co.. ten. y. Wma. p*. 

R. UHIU WATCHMAEING SCflOOU IL Uak Mhnel 

CRUDE ASBESTOS 

DIRECT FROM MINES 

Nulite PortaUe Parlor Laap 

I asfaai ^ 

NATIOHAL fTAVIHG A UlCnUC WOtlS 
4BBV 412S.aiaMiSM«.aiicaao 

PREPARED R.H. MARTIN 

Asb^oa Fibre j j ginLomc 

'*'^**^"* 220gri»dwav.llawYafk 


HOW T O BUILD A 5 HP. GAS ENGINE AT HOME 

In Scientific American SupplemenU, 1641 ukI 1642, E, F. Like deteribei lunply end 
thoroughly how ■ five hone power gu engine can be built at hone. Gimplete working 
drawing! are publithed, with euct dimenuona o( each part. 4 Price by mail lot the two 
SupplemenU, Twenty CenU. :: :: Q Order from your newidealer or from 

MUNN & CO.. Inc., PUBLISHERS. 361 BROADWAY. NEW YORK 


Great Events in American Pri^ess 

Described by Famous American Journalists— With supplemental 
papers by writers having personal and special information. 


The Century Magazine’ll ^^After-the-War-Series” 

Begaamg im The Century for Nooember, 1912 
With Colonel WatUnon't Paper on *'Tke Hnnwr and Tratedr of the Greekp 
Is by Whitelaw Reid and Horace White 


These notable papers will picture the events since the Civil War 
which have been a compelling influence in the life of the nation, 
treating of “ The Causes of Andrew Johnson’s Impeachment,” 
“The Return to Har’d Money,” “Uncle Sam’s Bargain in Alas- 
'ita; ' “The Aftermath of Reconstruction,” “Cleveland’s Triumph 
over Blaine,” etc., etc. 


COMING 

A Serial Novel of America and Engiand 

By MRS. FRANCES HODGSON BURNETT 


From the Adriatic to the Bosphorus 

By ROBERT HICHENS and JULES GUERIN 

A travel series of rare delight. Mr. Hichens has in wonderful measure the gift of 
reproducing for his reader the atmosphere and color of far-disunt lands; and to 
accompany Mr. Hichens’ s description of his journey, Mr. Guerin has made eight* 
een exquisite pictures, several in color. 
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like action It lurched over to the 
and was In this poaltlon when It 
tlw second half of the croeeovor 
the reaction of the curve on ttao HuagW 
of the wheels caused the eytoo to oor 
tlnne heeling over to the r^t Until eqt 
librium was entirely lost The who 
fianges (see small sketch) lifted oleu 
the inner edge of the rail, and 
shot straight ahead for seventy 
lauding on Its outer 
wheels upon the ties on the outside tun 
0 outer track of the siding. .When the 
writer Inspected the scene of the wrook, 
he found there was not a single scratch 
ties or rails throughout the whole 
croaaover. 

Now the centrifugal fotee developed 
against a curved rail la Inveraely proporo 
tlonate to the radius of that curve. The 
longer the radius, the smaller the o«n*|«~ 
trlfngal force. It Is perfecUy poasibie fXCiSI 

(though, of course, more expensive and 
requiring more careful workmanship) to 
make a crossover so long and Its ourvo 
tore BO easy, that the centrifugal effect, 
even at sixty miles an hour or more, will I 
Imperil the safety of the train. These 
facts are well known to railroad engt- 
neers, and of late years oqr best railroads, 
those which are sincerely desirous to do 
everything possible to render railroad 
travel safe, have been taking up the short 
crossovers laid down In an earlier day 
and substituting others of a safer type. 

The New York (Central uses, under condi- 
tions similar to those at Westport, a No. 

18. the radius of whose switch rail is 
2,S21 feet. The Pennsylvania Railroad 
Company uses a No. 20, with a radius of 
3,442 feet. The Westport No. 10 baa a 
radius of only 942 foot. Oonaequently, 

Imd a New York Central croaaover been 
in place at Westport the centrifugal force 
would have been not much more than one 
third as great, aud with a Pennsylvania 
No. 20 In place, It would have been not 
much over one fourth of that developed! 
by the wrecked train. The New York 
tientral Company has a speed limit, we] 
believe, of forty miles per honr for Its 
No. 18, and the Pennsylvania Railroad 
imposes no speed limit on Its Na 30, the 
curvature being so easy as to be safe at 
any speed at which the train can be run. 

Furthormore, In showing how well this 
matter is bandied by roads whose ofnctals! 
are sincerely desirous of doing everything, 
both In the physical construction of tbej 
road and la the maintenance of strict dis- 
cipline, to safeguard its passengers. It 
should be mentioned that on the abortet 
crossovers on the Pennsylvania lines on 
which BT)oed limits are Imposed, tests are! 
made at regular intervals of the apeed at] 
which engineers run over them. The 
engineers do not know when suCh teats I 
will be made, and a Violation of the nlle| 
meets with Instant punishment. 

The Scientific Amsbican conuheods 
these facts to the serious attention of ttoj 
general public, and ezprasaes -the ho^l 
that In the forthcoming leiidkatloii which; 
wlU audoubtedly be the ontoowe of the! 

Interstate Commerce OomariaslMx’s lu^ 
vestlgatlon of this matter, th* CMutttwxj 
encies will make It clear to their 
sentatlves In Congreas that they WB 
recommendations of the Oomialastoi 
embodied In early and drastto tegla 
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It M impouible to deccribe the Harvard 
Claasici (Dr. Eliot's Five-Foot Shelf of 
Books) in an advertisement. The work 
is so comprehensive, has so many points 
of interest, and covers so much of the in- 
tellectual history of the human race, that 
we can do no more than touch upon a 
single feature in any one advertisement. 
That explains why we offer you an at- 
traxrtive litde book free — a 64-paa:e book 
describing; the Harvard Classics, ^vine the 
list of contents, and containing; an article on 
the plan and purpose of the work by Dr. 
Eliot. The coupon cut from the lower 
corner of this paee will bring; you this inter- 
esdng; litde book. 



This Wonderful Reader’s Guide 

Ties Fifty Volumes Together 

Dr. EUot’s plan, from which the Five-Foot Shelf has been evolved, was to collect 
in fifty volumes, in the linaite of an ordinary bookshelf, a complete summary of the 
world’^s intellectual growth, as represented by the greatest philosophers, scientists, poets, 
dramatists, historians and story-tellers. 

It was, in short, a plan to put “the world’s civilization on a bookshelf.” 

This plan has been worked out in a fifty-volume library that is so entirely different 
from ®ny oAer collection of books that there can be no comparison. 

But without thb ingenious “Reader’s Guide” the Five-Foot Shelf would have 
^ been simply a splradid collection of literature, each volume standing by itself. 

■The “Reader’s Guide” turnsthese fifty volumes into one great book. The “Guide” 
shows the reader how to follow a wngle thought through the entire library, to take a 
consensus of opinion of die world’s greatest thinkers. It is a handy tool for using the 
Five-Foot Shert, increasing its value to the reader. 

Dr. Eliot’s Hve-Foot Shelf 

The Harvard Classics 

We have just published a Popular Edition of this famous libn-uv In publishing the Popular 
j^hion, we are carrying out Dr. Eliot’s idt-a of the place this library should permanently hold 
as an educational influence. He intended the Five-Foot Shelf for the millions of men and 
women who arc busy doing the nation’s work — professional men, office men, farmers, sales- 
men, mechanics — for readers who have no time to read a roomful of books to gain a clear 
pa ape ctive of the world’s thought and achievement ^ 

The Popular Mition is told at a hw price, and an easy terms that put it within everybody's 
naeh, Tbe coupon will bring you our free book, and full particulars as to price and terms. 

F. Collier & Son, Inc. 

FabUsher* of Good Books 

NEW YORK 



Sueet ^ 
City 
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The purjKue of Ihu journal tt lo record aecuralely, 
umply, and intereetinaly, the world' a progreaa tn ecunUfic 
knowledge and indutlrial achievemetU. 

Our Panama Canal Number 

F UOM the time, nome ten or twelve yeans aao, 
when the eonittructlon of a Trann-lMthmlan 
Canal hy the Cnlted Htatea began to be aerl- 
uutsly conatderefl, the Ht^iuRTuno Auebioam hae devoted 
much attention to thin great national euterprlee. Mainly 
on technical gronuds, we were an eanioNt advocate of 
the cuuNtructluii of tblk canal at Panama, having fore- 
aeeu tbu great engineering dlfflcultlen and the eubae- 
guent rlska of o(ierntloii which would attend the eou- 
atructiou of a canal at Nicaragua. The progreaa of 
the work ot Panama haa lieen a prominent feature in 
this Journal from the time when the canal wae taken 
over by the United Htatea from the French Conatruc- 
tlun Company, and tlilH monumental work boa formed 
the HUbJect of freiiuent illuatratluu, deecrlptlon and 
comment. 

It give* ua much pleasure to prewut In the next 
Issue of the Hcikistipic Amebican a fully Illustrated 
descrtirtlon of the 1‘annina Canal, written by mem- 
bers of the lathmlBU Canal Commlaaloii and by the 
various technical oflldala who have been In charge 
of the work. Because of the fact that the artl- 
clos are written by the men who have lieeu In charge 
of the d'ork, this numlier will have particular value, 
authority, and Intoreat to our readers. Many facta, 
hitherto unrecorded, relating to the difficulties of con- 
struction and the way In which they have been over- 
come, will lie given by the englueora who were on 
the ground and hiid to meet the various contihgendes 
as they arose and find a practical solution thereof. 

The Panama Canal Numlier will open with an article 
by Jlentouaut-Colonel ISlebert, of the Corps of Kngl- 
ueers U. s. Army, who has bad charge of the con- 
struction of the great triple-flight locks and the 
huge dam at Gatuu, which constitute lu themselvee 
a work of a magnitude unsurpassed in the history of 
h.^draullc engineering. We have all heord much about 
the great Ciilebra ent through the mountain divide 
and of the enormous slides which have developed dur- 
ing the progress of excavation. This subject Is bundled 
In u clear and ('omprehenslvo way by the army engi- 
neer who has been In chargo of the Gulebra Cut for 
tlio last five and one half yeors, Lieuteuaut-Colonel D. 
II Onitlard. So excellent have lieen the organisation 
and the elllclency of the jilant and methods of excava- 
tion and triinsportutinn, that, although some twenty- 
two intlllun cubic yards of slides have come down Into 
the Cutebra cut during couslructlon, the total cost of 
the work will not exceed the preliminary estimate of 
cost— a record of which flol. Ouillard may very Justly 
be prond. 

It is very well uudersbsid by everyone who has even 
thought about the Panama Canal, that Its construction 
would have been ImiHisslble but for the fact that the 
two great scourges of the Isthmus of Panama— yellow- 
fever and mala lilt— have been either completely ex- 
terminated or thoroughly controlled by the Sanitary 
Department under Col. Corgas. This subject Is treated 
in a very readable way by Dr Orcnsteln. one of the 
membera of the atafl under (lol. Gnrgas. 

With the near approach of the opening of the Canal, 
the ipiestlon artses as t.ci its future commercial value 
to the I'nlted Btatoa.' We have'beetr fortnrmtti in secur- 
iii|d a|n article on this subject from a member of the 
Isthniliui Canal Commission, Prof. Emory Johnson, the 
expert stallstlclan of the canal. Prof. Johnson shows 
In Ws-artrcTP wliht'BTr trade routes of 

the world, how the.v Will Jie aiteCted by the opening of 


the canal, ajtd WhM TCMdWiMt 

attmetiw to the cMiitl |h »lu|t 

of this trada . 

Wbeo the caiHd jtp ofHHkld, eMrkHty wUeh dttftaf 
the past two deOMMa hM ao larBeOy tnlo hlil 

great conatmcClvv «4rii Itp operatidtt Uwtmiit 

will become the ftll*hifMndMra«l motive power to too 
operation of the gteal wnterhritF This sttbjeet will hO 
treated in a coittpnilMUtve manner by one of the lead 
tog engineers to the ItoM «t electrical eugtoeartog 

A OniMiif ProfetMion 

S o ftir as our knowledge goes the city of Sumter 
S C iB juMtlflad In claiming that it hae iutro- 
dnoed “a new and coming profession Through 
the secretary ot its Chamber of Commerce, that entor- 
{iriaing community of tw thousand people baa an 
nounoed that applications will be teeefved for the 
office of city manager oi Sumt^ From the betof anm* 
mary of the regulrementa tor this office, we gather 
that the applicant ahould be competent to overaeo pub- 
lic work, such ae paving llghtlDg water aupply etc. 
that an engineer would be preferred that ho miMt 
state what has been hie previous experience in munici 
lial work that he will have complete admlntotiatlve 
control of the city subject to the approval of a board 
of three elected cuntmlasionera, and that he will bold 
office 80 long as he gives aatl^ctlou to the commis- 
sioners that his work will be purely that of an expert 
and that he will bo entirely free from iKilltical control 
finally although local conditions and tradition will be 
taken into c( nstderatlon local clttaenshlp will not be 
necceoary 

The announcement ouucludee by designating this aa 
“A aplendld chance for the right man to make a record 
in a new and coming profeeaion since this Is the fiiat 
time that a permanent charter position of this sort has 
been created In the United States If the last state- 
ment la correct, the Scuittvic AvxaicAit congratulates 
the little city on having inaugurated a movement whose 
beneficial results in the orderly ecouomlcal and right 
eous administration of municipal affairs will make 
themselves Increasingly apparent 

Supply and Drauuid In Motor Foda 

T he question of an adequate suMPly of gaaoltoe 
for Internal combustion engines is again becom 
Ing acute Beveral times during the past eight 
months the price of this automohUe necesalty has been 
raised, until It now is 00 per cent higher than last 
winter The Btandard Oil Company jio well as the 
Independent refineries of course bold the increoslnc 
demand and pmcttoally stationary supply responsible 
and as the truth of their claims cannot be denied, tt 
behooves the manufacturers Interested in motors and 
motor vehicles to adapt their engines to the use of 
other hydrocarbons than gasoline. 

The suggestion is not new it has hem discussed 
time and again Benxol alcohol and kerosene have 
been tried and found wustlng — in the carbureters 
used for gasoline engines. The fault was not s 1th the 
fuels, but with the carbureting devices employed Ex 
ceptlng for the appa^t reluctance of manufactarers 
of motor cars to inovlde the small extra equipment 
necessary to attain this slestrable epd there Is no 
reason whatsoever why kerosene or lienxol should not 
make hlghlv satisfactory fuels for the automobile 
motor Nearly every gasoline tank bas an emergenby 
tank built in Why couM not this tank be used hb a 
starting tank and the main compartment be filled 
with kerosene? The carbureter adjustment for kero- 
sene la slight a mecbanicBl air valve could be attached 
so as to supply the mixture with more oxygen than 
Is necessary fbr runolng with gasoline The carbureter 
could be water Jacketed or otherwise warmed, so as to 
facllltote gnsUylug of the fuel, as Is done la many 
cases even now 

Aa one ot ttie offletots of the Btondard OU OompABy 
recently explained to the writer the whole trouble Wtfb 
the gasoline supply of this country is not at all to Nm 
supi ly of crude oU but to the Inability ot the refltten 
to get rid ot the kerosene and other heavier fu^ bb* 
talnea in the process of dtoUllatioa When banwHto 
was used in hons^olds to a much greater extent «»**«» 
at present, the garotfae-^-ttieD an ahnoat uaeleea by 
product— was sold at ridicnloualy low prices. No# that 
i>08ttlons are reversed gaSoUiie sella for A hlgb prtoh 
because it finds a raady market at any time 
kerosene is the by proltoct Tbe moraCst that uBlWIr 
facturen of carbucetors agd Motor ears lean tp toto 
both fuels totorebangaKbly-ittoMUBe tor the firaf fplf , 
mlloB, and then, when the motok to warmed, k sw e e tlj* 
the iirice of the formpr wjUILto^ «nd thaf of ketosMto 
rise The Increase to pTIioe df th^ lattor fuel 
event need not Worry the aeriortol, tor kerosene to mM'^ * 
' economical sattotoetogy m toaW tritye toah 
line And sttofiid .the ^ to#/ rite todepMiltoto 
fpd tocUned ta |«U1 tototo itotoa # 3 i 

gasoliimatokeroesiiie, ihetototooM# toO tor stollto to 





' I ^Chlcsgo two tototo kSto# IHIto Ji 

1 avenge atoed 
mauny of a aia^ toroutt df 
UMeOB arilea, waa hot oto # |M|» 
aadea gaoaatoltohad of lata to 
ot avtetton. / 

Beeldea the retoatoalto I## dtoCtoto^ltoito 
Parto to BorUn and Itoto -Ahtodto ^ #1^ 

have been mode by FMaektoem, Chay toiTWillto #1 Mto 
remarkable Ototanea, dttntbn toid ilnttoto #1^ 
The most Utoewortfay dtotahaa aoA Muto 
was made by Alexander Foiin»y««hto( toMtotoW'toStoh 
Maurhm Farbmn BffimcA a« iMto thtoto ^ 
holder of the toratom ncoriMai towi # totodtoMto 
to aaronds-tor the jmat year btto wd IM tha toftoto* 
record tor a aon-atop fliglii; abato «a haaMtotoi f* 
this-dei mitoe-waa made by « a Atot mbtoi# 
nWMwpbne but year. On BaatoaibM Uth Vootoyi dM 
out to bnsdi boto teomidA and IM mMseaedeAdto^lto^ 
lent squato and Abowem wbicfa htotorad hto, 
out the day ataittor at 6 os a, if. toth ffUjem 
of gaeoUiw la hto tonka. Fouray ctodad the aarodtotoa 
at Btompee oonttonously for IS hoars gafi to mitoltear 
covertud a dlounce of lolT kiloatoani (fitoto 
at an arang* of 47.27 mllaa an hour ton# ha 
descended dathneM had fallen. For M bmr he&NW 
be Undad tt was necessary to UgM and mtonWto ftos 
at dtffennt points along the eopne la etosT to piilie 
this enduring evutor 

With a |to boteopower Btoeoplnw gtitoiar to 
Vedrtoei’ Daperihweia (Which wha of bbt MO hoMe- 
power) it would take only three Aftho el the tlmr that 
Foamy resutoed aloft to fly from New York to Ohl^ 
engo In other wordo, ton hoars could ba Vdt, from 
the time required by our fseteet axpreto tratns to 
ran from one metropoUs to the other 'The prodwritMi 
of enefa a commerelal mactalue la a camparatltoly aim 
pie pmtter In fact, Vedrinas hah stated Uu|t were bo 
able to come to this eoHatoy pwl .w i Mto haro tor g 
tltae, the first thing he Would do would be to deveW 
a commercial speed monoplane and Start ap atr UnS 
for patueuger traffic between the abovo meutionsd 
cltlsa. 

After haring constructed a powerfni BMrtot fnono- 
plane especially tor quick climbing, Boland Qartos sue- 
oeeded, on Se^mber etb in broaldiig all rsooCda tor 
altitude In an hour and a half he rose to a hel^ 
of ABOO meters (16,076 feet) snrpessing by 636 meters 
(2067 toet) the preriowi record made by the Austrian 
army ofltoer Blaacbke. But Gnrrcss enjoyment rft hla 
new record was not for ]<mg, gs mly five days later, 
the intrepid Legagneanx who bad previottSly dene 
proorically no Ugh cUntUng to any way eompanble 
with Garros B, rssUisd the Stupohdone beifiht Of 17880 
toet (S,a00 meters)— over filk miles to the exnsedtogly 
short time ot 46 minutes, and dropped from tot sbovo 
the chmds to terra jlraw aprin to lO mtoutoa fig uosd 
a Monno-BaubiMr monoplane and ettmbed the fink 
1,000 mstors at tho nnbeard oC rate ot ovsr lAOO toet 
per mtontn or about toorteen miles am hour tsHteally 
—over three times as toet as any monoplane except 
OaxToss bad ever been Known to Climb before The 
climbing rate toll proporttoaBtely as ihe air became 
Kfhter and at the end of fhetr aseents both ariatoro 
had to ijmale oxygen, to Qeivoi’e earo the gas gave 
out at 18*126 feet, and he cumbed (he remeliitoic 2^61 
toet without to At the ttemendotai hUght atoaUedl 
by LagaineaiW'-^snater by AOOO foet ttaan that ot 
Pike's Bsalt-Hhe oimoBiAMrlc pnenne Js only aboup 
half that nbtatotag at sea leveL MW ahme the auataf* 
but his motor ai weU, bseoase atarvsd tor ekyi# aWl 
It it smigristoC that the igttor can deveigp emm# 
ppwsr ta Maeb ao ifieat en Mevatiim ttodobUndW* 
by toedto«#^ta the mofor as wad M to 
attafuto 


toe tang dtoffiM 








\f-. «r '^SmUMvA mmt» JMim PlirtM.— A 

«fMr dMtnlyiiie OMtitod of nimnMtiiic Moiimiilator 
tluit fa»v» been inivnd by “iuli>^tiii«” u an- 
jwwHOBd. 14iept»teiiu«iinni«nmdin»Bodtuueulpl)ate 
•otatibii, mnldog an eleotrdytio eell through wfaioh our> 
ll«Dt la p ea w d, forming eodium hydnudde in the negative 
filatiee and eidiAulio add in the podtivea. 


^ Vretfmtim and Oenaumptioa of Copper.— It ia 

Mloolatbd that die eonaumptlon of oopper rune parallel 
to ^t of iron, and atatiatios ahow that the world’s use 
of tito aoHwUed *'red metal” rangee tram 3S4,fi66 tone for 
Aluacioa {the chief oonaumer) down through Oermany, 
Great Britain, France, Auatiria>-H:iuigary, Rueda and 
Italy to 42,000 ton8”for other oountiioa.” Theproduo- 
tlon hae about tripled in the laat twenty years. 


Mow Plaat tor MaUag AlaadaiaiB,— Aluminium ia to 
be turned out at the rate of 25,000 tons annually at a 
naw bydro-eleetrio manu/aotory now under oonstruo- 
tion in North Carolina. Power will be supplied by Mven 
vertical watCF>wheel type electric generaton of 5,000- 
htowatt capadty, the largaet ever built for generating 
diieot ourrent, together with several smaller moehinee. 

entanprise hae been financed In France and the work 
la la ehaqte of Dr. R. Heroult. The plant will be the 
hugest ia the eountry, exoept one at Niagara Falla, 
and it will be completed by the middle of 1014. 


Baamd as a DIelectrfc for B^elees Telephone Con- 

. denaars.— A Japanese invention ia announced designed 
to ovneome t^ wdl-known eleotrioal and meohanioai 


dlfflettltiee experienced in the use of glaaii-plate oon- 
deUaen in wiraleea telegnphy, eapecdally on board ship. 
Brueh diaoharge at the edgea of the glam platea, which ia 
ordinarily reduced by varnishing at tha edges of the 
^toa, ia more eifootivoly oheoked by a flexible, uon- 
ajditting coating of enamel of high insulation redetanoe 
a^ dieleotrio strength. In Leyden jars the loss from 
brush diaoharge waa reduced nearly 20 per cent by the 
nae of the enamd. 


Cadmium Alley Vapor Light.— Many attempU have 
been made to improve the meroury vapor lamp, whioh 
gives a light of tugh eleotrioal effioienoy but ia dlaad- 
vantagsona for aome purposes on aooount of the greenish 
color of ita light. A German inventor now announoes 
two forme of metal-vapor lamp giving a white light 
by an alloy of oadmium with a small percentage of 
meroury. One form haa a graphite anode and a meroury 
and oadmium oathode, and the other haa both rieo- 
trodea of the oadmium and mercury. The latter lamp 
is diaimad to have an elflolenay equM to that of the pure 
mennny Vapor lamp. A peouUarity of the new lamp 
is that tiie aotivo material, being solid at ordinary tom- 
pentures, beoomee deposited on the walla of the quarts 
tube as the lamp ooola after the ourrent is turned off. 
This action givea no trouble, however, aa the deposit 
is vaporised au soon as the ourrent ia switohed on agato. 


Powar Diaalpatiag Bheoatet— The diuripation of 
large amounts of energy in eleotrioal testing work by 
means of rheostats becomes a serious jnxtblem on aooount 
of the heat generated, and special means of oooling the 
rheostat must be provided. For teeUng a large storage 
battery at St Louis, requiring the continuous dissipa- 
tion of 1,600,000 watts of energy, the devioe was adopted 
of using iron pipe as the resistanoe oonduotor and of 
oooling the same by oiroulating water through the pipe. 
A total length of 309 feet of 2-inoh pipe was used, mt^e 
qp into a grid which was tapped at several points to 
allow the watw to escape without having to pass from 
end to end of the grid. In the use of this rheuatat the 
5,100-ampere disohanire of the battery waa satisfaotorlly 
dissipated during the rated one-hour diaoharge by 1,310 
cubic feet of oiroulating water, although it was found 
neoeasary to quench local hot spots in the pipe by 
playing on them with a hose. 


Lnad Dispatching on a Great Central Statlea System. 
—In obtain large and oomplex eleotrioity supply ays- 
tonu, whara ourrent generating oapaoity is so great 
that serious damage might easily follow a mistake in 
olnsing awitofaes at in making feeder oonueotions, a 
‘‘load dlapateltoa” is employed. This otteial has in 
hla olBoe a large iHug eg board repreeenting dia- 
grammatieally the endre gMeratiiig and distribution 
lyateo, every high tesayon (oil) awitoh, toeder and tie 
line baitig shown *‘hi Utifo” eo tBat tjlw dispatoher can 
teOiitw out any given eirouit aasdly and qidaldy. The 
pdot lampa on tto oR sWitolief (a ted lamp for a oloaed 
awitoh and n gram Itonp tor an awitoh) era rapre- 
atnieA cm this bofosd by jilnga with ourespondiatly 
cdlltoNd hgadg. inaertod in 1 u3m to indtoate the actual 
eondUtoh fld dm nwitdtoa 44 nay moment. No awitoh 
la iOaiwed 40 be ogimitoa at any atatioa or aafaatotkm 
eriiaM tilopMiw the diapatohnr, 

lami m«ban am eommuai* 
'tim .|8aga. ' to* '•iamaiA «*i 'tottbdmm in the 
htoiM. iVbm the InMnd Amm ihe etottrieal condition 
‘ tilth* tyltom A ItoBreby enotmoualy 

IWSinatkaf dha 'fwe#m ''faiiaatltf of »llis nod the 



The CiaenMtdgraph in German Seboels.— The Ger- 
man Ministry of Education proposes to introdiioe the 
uae of the oloematograph in various oouraes at institu- 
tions of higher education. Films for oounes in anatomy 
biology and bacteriology are already available in Ger- 
many. A leading philanthropist has presented two fully 
equipped moving^pioture maohines to the schools of 
Berlin, one of which » to be used in the higher normal 
schools and the other in the high sohools. 

Schaumaaae'e Comet. — The new oomot disoovered by 
Sohaumaase of Nice, Prance, on Ootobor 18th, was 
discovered independently by Dr. W. R. Brooks of 
Geneva, N. Y., on Ootobor 20th. A oablegram from 
Kiel states that Fayct and Sohaumasse announce that 
the elemonts of the oomet are nearly identical with 
those of Tuttle’s oomet, disoovered January 4th, 1858, 
at Harvard College Observatory, and later shown to 
be identioal with Meohain’s oomot, 1790, 11 Its period 
is about fourteen years. It was observed in 1871, 
1883, and 1800. 

Britiah GaaoUne Fire Teste.— The British Fire Pre- 
vention Committee, at the opening of its autumn session 
laat month, oairied out a highly important and inter- 
esting seriea of experimmits with a foam extinguisher. 
The foam, whioh is eraated by ohemioal means, was 
thrown upon burning gasoline, ranging in quantity from 
a mere hueketful to a flooded basement m which fifty 
gattona had bean spillad. The tests an said to have boeu 
highly aatUfaotoiy and were watched by representatives 
from the aeveral government departments. Members 
of the miltteiy aviation department also were present 

Bev. Walter WHUam Sbaat, who died on October 7Ui, 
waa a tower at strength in English philology, and his 
place win not soon be filled. To the average man be is 
probably best known as the author of an Etymological 
Bngluh Dietionary, which is found in all libraries, hut 
during his life of 77 years he produced a prodigious 
number of other valuable works, nearly ail relating to 
the Bfigliab language, past and present. He edited many 
old English texts, and he was the founder and first presi- 
dent of the English Dialect Society. From 1878 to the 
time of his death be waa Professor of Anglo-Saxon at 
Cambridge University. 

A Statue of Capt- James Cook, the navigator, the gift 
of the Hon. Qervaae Beckett, M.P., to the town of 
Whitby, was unveiled at that place October 2nd. In 
referring to this event the English journal Nature re- 
minds its readers of the fact that Cook earned the grati- 
tude of the world not alone as an explorer, but also as 
the first person to take solentiflo preventive measures 
agahut aourvy on shipboard. In ao doing he contributed 
greatly to the suooe« of nautical exploren who oame after 
him. When he returned from a three yean’ voyage in 
1776, he bad lost but one man in a orew of 1 18. This 
aohievement earned him unanimous eleotion as a fellow 
of the Royal Society. 

Capt. Koch’s Joamey Actobs Greenland, the plans for 
whioh we have previously reported, waa suooossfuUy 
begun daring the post summer. A remarkable bit of 
preliminary tnining was carried out by the party, whioh 
while visiting loeland in its ship, the "Godthaab,” in 
order to prooure Iceland ponies for the sledge journey, 
made a brilliant dash aoross the island, from south to 
north, soAng the highest point of the inland ioe-oap, vi%., 
OiwfajfihuU, a feat whioh had boon aooompUshed only 
onoe before, by Lord Watts, in 1875. The party sailed 
north from Akurayri, Iceland, on July 6th, and offHoied 
an easy landing at Cape Bismarok, on the far iiortb- 
eastem coast of Qreenbuid, July 2l8t. This would have 
been imposatble in the summer of 1911, when the ioe 
oondltions were very unfavorable. Capt. Kooh expects 
to eroaa Qnanland at Its widest part, reaching the west 
ooaat mtma time next year He is aooompanied by the 
German meteorologist, Dr. Alfred Wegener. 

The Nerthaast Passage. — No less than three expedi- 
tions ate now under way, or m preparation, with the 
object of maldng the Northeast Passage around the 
Arotic ooasta of Suiaaia; a feat that has not been aooom- 
pUabed siaM Nordenakjdid’s suooeaafid journey of 1878- 
79 in tha “Vtote.” Two of them have already been 
reportod in tiim oolumns, vix., that of the two Ru»- 
aian ico bwnharo, which were to sail from Yladivostok 
bwt nmuiter. and the elaborate German expedition under 
Lieut, RahriMar-Btntnge, whioh is to leave from the 
Europtaa aiida hi June, 1013, and spend about four years 
in axplofatiato aa route. It is now stated in Peter- 
mann'r Jftotdtoigea that a Russian expedition under 
Liaut. RtoteM thMaiUov left 8t. Petersburg in July in the 
”8t. ft'litihi’^.ilrllltoh under the name ’’Puidora” wm the 
vaaati^w MmMn Young in hia journey of 1875-7fi 
in (m4 w. J|l#li| of Sir John FranUia'a eotpedition. 
BpitoiiMl' aril toiaw the route taken by Nordenakjfild. 
mad atS^ MMh Vladivostok in about a yeat and a 
half. ^ aitotoUtloa proposes to winter at the mouth 
at one to tib IKbarifa riven; m^Uy Khatang*. It la 
aeptoMfi AttoltoF part of the axpeoaaa of tha axpaditioo 
by hntofato Jtod by tnA tb nativ^^ 
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Automobile 

Salf-IUnmlnallng Car Paint. — The late.st in automo- 
bile paints comes from England. Cue of the' largest 
firms there has just liruught out a now varnish, (tailed 
“Lumino Aluminium Paint,” and it is slaU'd that the 
glow of the paint on a dark night is so bright that the 
oar is visible for two miles, without Iteing fitted with 
lamps. I’eople on the roads near the factory at first 
were frightened to death by the strangely glowing, 
UghtloBB oars, whioh silently skimmed through the village. 

Eight Patents for Hinged Vehicle Hoods.— Traugott 
Gtolde has seourod patents numbored from 1,0.34,890 to 
1,034,906, inclusive, for hinged vohiole hoods comprising 
an arrangement of bows for supporting a lumd or top of 
the automobile type in such manner that the tops ore 
supported from the rear portion of a oar and extend 
thenoe forwardly over the front seat In tli(> earlier filed 
applications Mr. Goldo apjHiars as from Uera, Giirmany, 
while in the later applioatious bis address is given as 
Passaic, N. J. 

Armor-plated Cars for Italy. — The Milan automobile 
club has opened a subscription to provide the war depart- 
ment with armor-plated automutiilns for the operations 
in the Tripoli region, and these are to be made aeoording 
to a special design, carrying light eatinun and also mitrail- 
leuses. Engineer Q. Galli has now gone to Tripoli in 
order to organize the automobile service, as there are 
now considerable fimds reooived, so that it is expected 
that the armored oars will soon be orossiiig the desert, 
manned by the best offloers of the ongmeer and artillery 
corps. 

Handy Combinalion Lamp. — .4 combination automc- 
bile headlight and movable band lamp has just been 
placed on the market. It oonsiste of a silver-aluminium 
easting about .3/16 of an ineh in tbioknoss, ground on the 
inner surface to a mirror-bke polish The socket of the 
elebtno lamji fits in the refleotor in such a manner as to be 
easily removable by a simple turn of the socket to the left. 
The long flexible cord attached to the socket renders it 
available as a “trouble lamp” reaoliing to all parts of the 
car. The nmiovable socki't also permits of using vari- 
powered bulbs for use in city and country driving, 

Montreal Forbids Steam Trucks.— At a timu when 
renewed effort is tieiug ooncentrated on a sturdy power- 
ful steam trunk, whioh has !)«>« demonstrated in Detroit 
and in Nyuok, N. Y , the city of Montreal, Can., is 
makiug an attempt to logislale the steam triiolc and 
tractor out of business. I'lio city cuuiii'il has just 
passed an ordmanee forbidding the use of steam-jiro- 
pelled ooramermal oars on the streets, but jiermits the 
driving of steam-propelled ploesure automobiles. The 
ordinance is partioularly aimc>d at the huge steam traetors 
with their trailers, whioh are used in England and which 
are in evidence in the country districts of Eastern 
Canada. 

Trouble With Initials.— ('unsiderablo trouble is experi- 
enced in Europe with the oustoin of abbreviating Iho 
extraordinarily long uBines of some of tJii> ('are, by using 
the initials only Then' is a 8 C, A R. ear mode in 
France, a 8 C A 1' in Italy, and a 8. C A P. also made 
in France, the initials in (wli oa.se representing “Hooidtd 
do Construction Automobile” (then follows the last word . 
Tunno, Parisiennc. or whatever it may lie). Tho news- 
papors and magazines, ('spi'cialiv, are “up in tho air,” 
frequently giving credit to the wrong cor, and evi'n per- 
petrating errors in tho advertisements put out by tJie 
vanouB oompaiiies. 

How They Do It In Germany. — In educating poliot' 
magistrates and prosecuting attorneys in tho rudiments 
of automobile traffic requirements, so that they may bo 
able to handle intelligently the many oases of traffic vio- 
lations, the Berlin justioes of tho lower courts and their 
“Staatsanwaelte” were taken on a tour of tho city in 
automobiles supplied by the Imperial and Berlin Auto- 
mobile Clubs During tills tour, wliioii lasted several 
days, and which penetrated into every section of tho 
big city, the ears were driven at all rates of speed and 
tho passengers were givon all opportunities to test m 
their own persons the effects of Berlin’s traffic regula- 
tions. 

Carbureter Attachment for Slow Engine Speeds. ~ 

An English firm iios just brought out a carbureter 
attachment whioh will enable the chauffeur to keep the 
engine running, whili> the car is standing still, nt un 
exoeedingly email exjiense for gasoline TJic device 
oonsists of a small fltUng, containing a minute jc i and 
air inlet soldered to the inlet pi|>e, between ciirburcti'r 
and engine, and a small pipe ooiinecting with tlit> float 
ohamber. An adjustable needle valve h -iiiiiidit'd to 
adjust tho quantity of gaa and air recjuired fur slow and 
ailent running. The action of th(> device is entirely 
automatic. On shutting the main throttle, tho vacuum 
in the inlet jtipe increases to sneb an cxt(<nt that the small 
auxittary jet comes into otKiration, tin- gas mixture being 
regulated by the position of the iK<('dli> valve. When the 
tbrottie ia opened again, the suction deoreases and no 
gaaoUne ia dnwn up to the auxiliary jet, wliob is at a 
hlglMr Ivnlihao the main jet. 
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Electricity and Spray Irrigation 

How Water May be Raised by Electric Pumps to Produce Artificial Raid 



^ IJK 'l'ItlciTV for llKhtlriK nnd power 1 h rapidly 

^iiilMiintiiK 111 tlif fiivor of (he Auierlcnii farmer. 
WlieDiei lie lie iiiie of (liow* iidvelltliroua illdlvidaula 
who siiiKe (heir all on (he iiroHjiect of dovelopliiR a 
im.slin; farm in (he arid dislrleta of (he West and 
Sonlliwwt. or hi the nwHui|ilundH of the South, or 
whether he he of the clnsa that la tunilni; Ita attention 
to the Kieat rewiirda of truck and dairy 
faruilnK In the I'lnal, tlie modern fanner 
hua cauKht the aclentUle aidrlt of the time 
and 1m Kettlmc praetloal reatillH from Ida 
really.ii(lon of tlie fact (hat melhoda muMt 
aoconnuodute themaelveH (o ehaiiBlne con- 
ditions 

At ItrJdKelon, New .lerse.v, (iharles F. 

Seiilirnok In fiirmlntt with lwen(y-flve 
aereM under trrlBation, and he UHually 
(<elH from three to four <TopM a .venr from 
each ph-ce of Brnuiid The erops ruiaod 
are lettuce, celery, imrHlej, earrota, cah- 
liOKe. beets, onloiiH, hs'lw, and practically 
every kliiil of truck a vejtetublc Burdeuer 
would Brow 

The met hod of IrrlButlnn which Mr. 

Miiiihrook emiilo.As is shown in KIr. 1. 

While (lot new. It Is (lulte different from 
I be Miothoda with wbleli we are mora 
fiuuillHr. that have he<‘ome no atamptMl 
uiKin the mind of uiati.t not especially 
IKwted as to lead them to reBard water 
"dUches" and “IrrlKatlou" as hidlcatluB 
N,vuou.vtaouH coudltloiiH, The Idea is to 
reiiroduce a Keiitle ralufiill. Insuring uni- 
form dlstrllintiou of water, under control. The appli- 
cation of the water Is In the form of n flne spray, 
which settles Into the soil, and does not remain ou 
tlie surface Tho plis's rim horizontally across the 
Held six ftiet In the air and aro fifty feet atiart. Krery 
four feet a nozzle Is Inserted In the pipe from which 
tho wntor Is ejected lu a fine spray. This spray is m 
fine that It docs not pack the soil as a heavy rain. 

It is a noteworthy fact that for every imund of solid 
matter added to u iilnnt by Browth, It Is ne<s>sMary that 
several hundred iKiuuds of water be taken up by the 
plant and evaporated throuBh It Into the atmosphere 
That Indicates tho Imtsirtance of the firoiier means of 
furnlshliiB the water supply to the plant. With this 
fact In mind. It Is Impossible to understaud the reason 
why the ctops secured from proiicr IrrlKatlou yield 
results which seem uiibellovnblo to mauy urowers. 

The dlfllculHes encountered In many methods of Irrl- 
Bulkiii are the Initial cost of iiistallntlon, the difficulty 
of securing a satisfactory uniformity of distribution, 
the waste of water and the excessive labor and exiN>nse 
liivolvtsl ill irrigatloii. 

The most familiar method of IrrlBUtlrig a consider- 
able area Is (he ditch s.tstpin In many Idealities the 
character of the soil renders the nse of the s.vsiem Im- 
posslble but, wherevei used. It Is wasteful In (lie use 


By Putnam A. Bates, £.E. 

of water. And with this system It is difficult to ap- 
proach that uniformity of water distribution necessary 
to produce an egual growth on all parts of tho acreage 
Irrigated. The cost of labor Involved lu this method 
Is high, and should a heavy rainfall follow the irri- 
gating damage is apt to result What is known as 
the deluge “system" is an overhead distribution ays- 


tem sometimes used. In which circular lawn sprink- 
lers are located at regular distances over the field, the 
water being supplied to them by pipes. The objections 
to this method have been two-fold. First, It is im- 
possible to secure a uniform distribution of the water, 
for tlie reason that lietween the circular areas watered 
by the -aprliikler there exist dry spate which do not 
receive a sufficient amount of water. The second 
objection la that the water as applied to the ground 
has the same effect on the surface soil as does a heavy 
rainfall, resulting in heavy Incrustation of the surface. 
Interfering with the air supplied to the roots of the 
plant, thus retarding the growth, and necessitating ad- 
ditional cultivation. The exiieiise of this system In Its 
first Installation is excessive and the results are un- 
satisfactory. 

On small areas the makeshift method of watering by 
hose Is used with reasonably good results, hut It is only 
a makeshift and requires too great n lalior cost to be 
considered for anything more than a small jiatcb. 

It Is impossible, therefore, to water uniformly and 
without materisUy disturbing the proiier mechanical 
condition of the surface soil unless we follow a method 
tho appilcutlou of which will approach tho conditions 
under which a gentle rain or mist will fall u|)oii the 
ground. The method which Is here shown accom- 


pllahes this, and It is without quesUon beneflclal In 
truck garden work or on other areas ot fertile aotl 
where the forcing of crop growth is undertaken. 

In the kind of farming that Is being tought to-day we 
must plan for a full crop every year— not every other 
year, or, every third or fourth year, as so often hap- 
pens In the humid sections where the land is neither 
drained nor artificially watered, but 
where thirty to sixty-day drou^ta occur 
with considerable regularity. 

There Is so much comparatively Inex- 
jienslve land surrounding all our large 
cities that It is well to lay streas on the 
methoda by which such areas may be 
made more productive. 

On a demonstration plot where the 
spray Irrigation was employed an acre 
and a half of this farmer's strawberries 
yielded over f200 worth of fruit after 
non-lrrlgated ones in the same field liad 
ceased to bear for the season. 

Irrigated onlmm yielded at the rate of 
482.8 biMbels iier acre, the bulbs taking 
first premium ut the fair for quality. 
This onion crop received during Its growth 
3.04 Inches of water by Irrigation and 
0,T7 inches by rainfall. Uut the rainfall 
failed to do its duty, as the bnik of It 
came In one large cold storm and the 
balance In eleven small useless showers. 
Irrigated raspberries responded with a 
ten days’ longer bearing seasou. and much 
more thrifty canes than mm-lrrlgatod 
vines. The manner In which the water shall be con- 
veyed from Its source-stream, iiond nr iindergronnd 
flow, to the distribution system adoiited Is a problem 
that merits aa careful annl.vslM as that applied to tho 
queaUon of spreading water uiwn land, 
in any case pumping Is an eesentlal except where 
nature provldea conditions of gravity fipw. The usual 
gasoline engine-driven pumping equl)unent la shown In 
Fig. 2. Oftentimes It Is necessary to use an Internal 
combustion engine fur Irrigation pumping, but iu the 
last analysis, where electricity Is available the ntotor- 
driven pump offers. In ease of control and convenience 
of apiillcntlou, the best conditions yot devised. 

Fig. 3 shows a small electric Irrigation pump, and 
s’lth such It Is possible to Introduce lu the Installation 
a storage tank under air pressure which will supply the 
water through the system of overhead sprayers at a de- 
sired "bead," and at the same time the otieratlon ot 
the electric motor may be entirely automatic, no atten- 
tion whatever being retiuired for either stopping or 
starting. And from an entirely different iKilrit the 
water supply to the distribution system may tie con- 
trolled or regulated according to the needs of the cro|»H 
which are under Irrigation. lastly, on a Iwsls of rea- 
sonable cost for electric current, pumping by means of 
this form of energy Is cheaper than with any other. 



Fig. 1.— -Irrigation in the form of an artificial ahower. 




Fig. 2^Where eteetricity is out of the question a gasoline moioir wOl pnnp 
water for irrigation. 
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A System for Attacking the Decks of Battleships 

Uy Charles A. Juiiketi 


F IBINO directly at tbe elde of a largo 
wooden box at fifty yards, oven a 
IKtor allot mlgbt expect u hit On the 
other hand, an expert rifleman, with 
equal certainty, might exiiect to mlHH, 
firing In the air. In an effort to land on 
top of the box. In any event the latter 
method of attach would hardly appeal 
to a oportwnan. Far better to try for 
an almost Hure bit firing directly at tbe 
aide of the box tlian to take chances on 
an equally sure miss In an attempt to 
hit the Ud by firing In tbe air; and li) 
so far as mere hitting Is eoncerued no 
question can be raised as to the better 
method of attack. Rupiwse, however, 
that It Is essential not only to hit, but 
lierforate. tbe box which is now to lie 
eonsldered so far removed that a side 



mortara. 


tnnee of fllRhl of any ol)Jeot launched In 
air, under Hlmilar eondUlons, deiiends 
eidlreb on I lie angle of olevatlon The 
proiiellant forcv remaining constant and 
condilions normal, the range depends 
Holelj on (he angle of eleMillon al which 
the gl\en object Is jirojei'led This Is 
alike true of a baseball (brown by an 
<<qmillv sd'ong arm, a foodiiill ininliKl by 
an is|iiiilly suong leg, oi a bullet of oet- 
tain dlmmislouH and weight ]iro|>elled 
at equal velocity from a firearm. For 
any given sel of eomllMotis an angle of 
projecllon of alsmt forty -four degrees 
and twenty minutes will result In tbe 
greatest tsisslble range Kougbly speak- 
ing. Ibis is an angle of forty the de- 
gretsi, and this angle Is adopted as the 
lowei llmll of ele\atlon for mortar (Ire. 




thick find aaough to withstand tbe pressures 


shealhing of metal results In the flatten- 
ing out of all bullets fired directly at It 
The top and bottom of the box remain- 
ing unprotected, the lid offers the only 
hope of successful attack. The rlflo- 
inan is thus forced to resort to a method 
known as "indirect" or "high angle” 
fire us the only chance of successful at 
tack. 

Tbe box thus described Is an Illus- 
tration of the target presented by a 
modern bnttlesblp or heavily armored 
cruiser. I n« broadside this is 
lly sheathed with protecting annor as 
Ite well ulgb Invulnerable, at even mod- 
erate ranged, to the attack of the most 
iwwerful modem "dlreCt-flre” jfuna. In 
deck armor It Is rather weak and, en- 
tirely at the mercy of the "Indirect" fire 
of a modem mortar. Tbe relative thick- 
neofl of aide and deck annor is Illus- 
trated on the next page. 

fiecaoae of the only remaining ^nee 
of Bncceasful attack tbe mortar advo- 
cate win obtain a modt reapectlnl bearing if he can 
but develop a tendem^ to hit it It be required of 
him, he can ptafid the actional argument of economy. 
Owing to the Weak deck armor he la ealied upon to 
Itertpratof his gun Is abort, tor he reqnlres but low 
eeieelty to atlato long Tungas. IbKiJeo^les are Mg b«- 
eauae tbe walls of the mortar eau he handily made 


develaiNid by the relatively small jtowder charge ce- 
qulted ta htfittSh e big projectile to a considerable 
range, and the very ffict that small charges of powder 
are reQnlred, makes for economy In every round. Tbe 
relative liBeR of guns, projectiles and powder charges 
are herewith Illustrated. The ranging effect or dis- 


Hoih above and below this angle of pro- 
jection the rauge docroases till, on the 
one band ot dead level, aud on the other 
at the vertical, the range becomes gero. 
This Is Illustrated in the paths of flight 
herewith shown. From the dead level 
or aero elevation to forty-five degrees, 
every possible range within the power of 
the firearm is attainable, and tbe same 
is etiually true from forty-five degrees 
elevation to the vertical. But the the<»- 
retlcal TKtsslhllltles thus develoiKsI are 
vastly jirescrllKsd In practice. As has 
l»een iminted out, dlrect-flre guns are 
limited to tbe range at which their pro- 
jectiles can perforate heavy side armor 
At the comparatively low angle of fif- 
teen degrees this limltutluu is reached, 
even al normal Impact, which Is. of 
course, (pilte excel, tloiml, since It menus 
a flat broadside exposed to attack, 
which rarely liaiiitens 
At present writing It l.s well assured 
tliat the l>est nnnor-tiicrclng shot fired 
from the most effective direct-lire gun is Imiwtent oii 
the present side armor iit ranges coiise<)uenl on augles 
of elevation about fifteen degrees The velocity Is so 
greatly reduced by the resistance of the nir that the 
remaining momentum of the jirojectlle merely serves 
to shatter it heli,lessl.v against tbe heavy side armor 
of the target Direct lire has to day a sure limitation 
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of lltlpcii ^Hifrpce, unti will hnve for some Hino to coino. 
Thf lliultliiK aiiirle for ludlrwM Are or mortur Are \m 
lll.c>\lHi> ri*NtrlrlP(], Iml from H very different cauae. 

At iiiiKlos of elevutton above fdzty-Ave deKreett the 
time of IIIkIiI Ijecoinee eo great a» to be prolilbltlvc, 
mid tliiM marks the limit fur Ihe hlgbeat angle of 
mortar tiro There are other conaldemtloiw Involved 
In the strength of carriage and Irregularttlea of Alght 
nlxive this angle, hut theoe are gubordlnute to the uu- 
a\oldnt)le ohjt>ctloii of excoHHlve time of Alght. 

Of colli se, it la nuderHtood that to make a hit, It la 
essential that moving target and Aylug projectile arrive 
at the same a|K>l at the aame inatant. In Arliig at a 
luniieuverlng hatlleahlp the element of time of Alght 
thus iitssimea a moat Important factor, and It will lie 
readily admitted that the time the projectile la In 
the air should not exceed one minute By changing 
cours«> and rate of siieed, the commander of a mun- 
enverliig ship, In such a long Interval of time aa thla, 
can reudllj place her at other than the predicted or 
anllctpnled point ehere she la exiiected to he when 
the allot strlkea. T*lils limit iiolnts, at the outer range, 
to un angle of projection not exceeillug alxty-Ave de- 
grees. since at I his angle II takes the projectile over a 
luliiiite to jN>rfoiui Its path of Alght. 

It is a iieonllur coincidence that with liralllug restric- 
tions so widely divergent, the Hco]ie of angles of pro- 
jection Is nliout the aame. The total obnnge in eleva- 
tion for direct Are Is limited to Afteen degrees, and 
that for mortar Are to twenty degrees. These limita- 
tions of the utiiier angle thua prescribed place a great 
reslrlotlon on the atlalna range. On thla account 
it has iMain neceasary to reoort in mortar Aru-to what 
are called “xoiiea " It Is, of course, essential to cover 
every yard of range between the outermost and Inner- 
most limits of Are. 

At n maximum velocity, within the power of the gnn, 
behind « given projectile, the maximum range la at- 
tained at forly-Ave degrees, but the minimum la not 
attained at sixty -A ve degrees The only way to get 
lo8H range after this angle Is arrived at Is either to 
reduce the powder charge or Increase the weight of 
the projectile, or both. 

Since the longest ranges are of little value, on account 
of the Inherent Inaccuracies, It was decided in Uncle 
Sam's service to linlld a mortar only strong enough to 
carry the heaviest projectiles to moderate ranges. A 
comparatively light projectile was designed for the 
outermost ssone. With Hits projectile a certain portion 
of the total range Is covered. The limits of thla lighter 
projectile of S24 jKiunds weight are lietween a maxi- 
mum of about 12.tKK) yards for forty-Ave degrees, to a 
minimum of about N.TIHI yards at slxty-Ave degrees 
elevation 

An approaching battleship Is Aretl upon by mortars 
at the outermost range, and Anally arrives at safe 
anchorage on account of the llraltlug angle of alxty- 
Ave degrees elevation, which results In the shortest 
jiossltile range for the mortar under the restriction 
formerly adverted to. .Vllve to this situation, the 
mortur man employs a heavier projectile of 1,040 
laiunds weight, the same as that need lit a 12-lnch 
dlreet-flro gun: and so rednees Ills iwwder charge ns 
to uttnlii the same or but slightly greater range at bis 
liesi angle of forty -live degrees with this projectile 
I him was pn-vlously nltalned 

at slxty-Ave degrees oleva- 

tloii with the lighter one. 
lie thus cHtiilillHhes a sec- 


Tbe wobbling of a apinnisg top that la dying out is an 
Illustration of the effect that a too low velocity might 
have on a projaotUe Arod from a gun. There is danger 
of the projectile “tumbling." 

To give the mortar crew time to change the powder 
charge from one «me to the next, a certoln “overlap” 
of *oue« Is provided. The neat lower powder charge 
is so prescribed that at forty-Ave degrees elevation 
the range will he somewhat greater than the charge 
next above at slxty-Ave degrees. To meet all these 
retynlrements, eight soues of Are ara prescribed and the 
cuudltloos met are herewith illustrated. 



Diagram showing relative thickness and position of 
side and deck armor. 


cunn 


Rolative slses of direct and indirect-Are guns, powder 
charges and sheila 

With such complications Involved, and In considera- 
tion of the fact that the mortar crew is hid Imhtnd 
protecting iiarapets and does not even see the moving 
target attacked, results arc marvelous. A mortar crew 
in recent Ariugs obtained seven bits in eight shuts at 
a range approximately 10.000 yards, or nearly six miles. 
That all dlAlcultles have been met and overcome, In 
the constructlott of a range table and adequate method 
of correction for abnormal conditions of atmosphere, 
wind, and travel of the target, lhat will give a mortar 
crew a fair chance of a hit. Is an achievement In which 
the servants of Uncle Sam, who are reepuuslble for 
this accomplishment. And a solid degree of satisfac- 
tion. In no foreign country has so great a measure of 
success been attained by the methods of mortar Are. 

The accompanying photographs are most interesting 
Illustrations of Arlng by methods of direct and Indirect 
Are. The principal Interest attaches, however, to those 
In which tlie projectiles have lieen caught In Alght. In 
the direct- Are picture the projectile Is plainly visible. 
Just beyond the expanding gases of combustion, Aylng 
forward at the slight angle of elevotlon requisite to 


reached. 

The limiting niiige Is foi 
an angle of slxlv-lhe de- 
grees with Ihe sinilllest pow 
der charge thiil will result 
111 stability of Alght. .Stn- 
hlllty of Alght means that 
In spite of the low limit of 
vclisity and the limiting 
twlsi of the rlAlng of the 
bore of tile mortar, for high 
lelocllv. the gyroscopic ac- 
tion of the elongated pTOjac- 
ille slmll still lie suffletoot 
to keep it steady In Alght, 
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give It the Itaig (gnito It 
Tba mortar proJeotUa la abdwff «t Atm lllMtMit 
Its exit Atom the bore. Tba OUniaad Jiaff Oat 
tlally envelope the projectile l|| tito wmllt 
escape of gae beyond the >soMUa hetoto . 
fairly seatod In the rtAlng Of the bom The jmitt gboto^ 
graph allows what happened an InstBAt lator In n, inter 
round. 

These jAotographs were reoaatly tnlmo UB^ the 
sntiervlslun of the Department Of BnUsted AlpectoUata, 
Coast Artillery School, Fort Moiiroe, ‘V*. Tb* cnmnim 
Is actuated electrlcaUy, by means of the pmtoetUa to 
the cose of dlrect-Are guns, and by the reetdl of the 
top carriage in the case of mortnrs, ’nine espoanto In 
both cases was ntaiut one Ave theusaudth p*rt of a 
second. These photographs are copyrighted nnd per- 
missions to use the same tor this artlele was obtained. 

New Yeik State Bdacatkm BnlUUiv 

By J. A. Stewart 

T HB beautiful State Elducatiou Buildings dedicated 
lit Albany, N. Y., last month. Is the only edlftoe of 
Its kind In this country or abroad. U is of olaastoal 
design, built in white marble, terra cotta, and dark 
granite. The facade consists of a Grecian marble 
colonnade resting uimn a proper and powerful granite 
stylobate. Tbla huge marble colonnade stands out well 
from a wall pierced by a series of large eeml-elrealar 
oiietilugs which allow great window area and produce 
a •secondary archtlectural effect. The colonnade sup- 
ports a lieautlful attic and conilm Ihe roof la of 
copiier, the eaves being decorated by a carved ohenoaN. 
The rrar walls are of light-colored vitreous brick and 
terra cotta. A Ane Alght of granite steps leads to the 
main entrance at the center of the building, whicta Is 
placetl about BO feet back from the sidewalk to permit 
of landscape decoration. 

The State Education Department occupies the Arst 
Aoor. The State library is located on the second floor. 
Various educational divisions, Including the examina- 
tions, and educational extension divisions, and the 
library school And place on the third floor. 

The State mnsaum Is allotted ample space on the 
fourth floor. Here In rooms lighted from above, are 
adequately housed the sclentlAc collections of the 
State- The New York State Museum la one of the 
oldest public sclentlflc museums In Amerlea^aihd It has 
the largest sclentlflc collection belonging to any State 
In tbc Union. These collections, prevtoUsly soattered 
throngh Ave buildings, are In many respects nnequaled. 
Previous to the opening of the new museum sclentlflc 
siwclmene of all kinds were stored away In many bun- 
dreds of iHixes nnd cases, some of which had not been 
oiieued in half a century. 

The principal room of the new museum is BTO feet 
long. AO feet high and B4 feet wide. It Is subdivided 
into sections, and is one of the most spacious museum 
rooms in the United Ktatea. 

The library reading rooms are very large. There Is 
an enormous stack room for 2,000,000 volumes. A novel 
feature of the library Is the Introduction of stack rooms 
In the center of the building, for easy access. The 
general reference room has stone walls and is lighted 
by eleven large leaded glass windows. Its dimensions 
are 100 by 130, the celling 
being DO feet high. 

The basement contains 
the big safety vault, 15 feet 
by 43 feet, fur the keeping 
of valuable documenta 
Within this is a small vault 
of special construction which 
la used for the storage of 
the “Emancipation Procla- 
mation." Wasbhigtou's Fare- 
well Address, the Audrd pa- 
pers, the King Charles II 
Charter, the Washington 
relics, ete. large tana for 
forcing fresh air to all the 
oflkws are provided in the 
basement There Is also a 
complete vaeaum cleaning 
system. 

The mitire cost tff the 
building was three and one 
half million dollars, the atto 
costing nearly balf a mil- 
lion more. The epnoe pee- 
, vlOed Is ll,34fl,8eo cubic 
feet, as compared with 14,- 
4711,000 enue test of apace 
within the State Capitol 
buUiMng, and this iteeflt atefl 
la tepeoted fuiV iw amt 
the reouireaiMwte iai|( the 
numeyoua adentUie 
llhrny teatunte above aaete 
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tl» DoMMitfe Dvagli Knoeder 

<1^ liMlSditar of tlici Scnimnc Amobican: 

Wdrinf in yonr anmbar for July tSth, page 41, Noton 
(or Imrenton, “Wnated, n Domeotio 13^h Kneador," 
yoQ lutvtt It now. We all have it in domenlto wrvico, in 
the Ibm of a ueat ehopper (outtinfir meat by revolvinc 
Ubdet)- If n itiff biiouit dou^ ie run through thin three 
or four Mttwe, it ia veil worked and makes the bread that 
you Bdgfat obtain by use of the dd-tashioned fluted roller 
or ttte more aaoient method of beating the dough with a 
hatohat or hand ax lor thirty ndnutoa. 

Oharlotteavflle, Va. A Bubbobubb. 


damnation and forfeiture was entered, and it was further 
ordered that the products eoverod by all libels should be 
destroyed by ti»e United States Marshal and that the 
barrels oontainlng the same should be sold.” In the 
opinion of our oorreepondent, “such judgments make a 
faroe of the law. They say in effeot: ‘If you get oau(dit, 
you lose that particular sUpment. That’s all.' ” 

Notice of judgment 1800, entitled "Adultoratiuu and 
Misbranding of Highland Brand Tomato Catsup; Mis- 
branding of Compound Qlueose Apple Jelly; Adultera- 
tion of Waldorf Brand Tomato (Catsup.” The uotioe 
comments upon the filthy and deoompoaed oondition of 
the shipment. "On March 19th, 1912, the defendant 
company appeared in oourt and entered a plea of nolo 
eoniendere, whereupon a fine of SI was imposed in each 
of the three oases, with costs.” Our oonespondent 
naturally asks; "What end will be served by a SI fine’’” 
Notice of judgment 1603, entitled: “Adultoration and 
Misbranding of Frutena.” In this case the Acting Beore- 
tary of Agriculture decided: “On February 13th, 1912, 
decree of condemnation and forfeiture was entered, and 


Atohafalaya rivers from those of the Mississippi River." 

This is the first stop in the direction of diverting water 
from flowing into the Mississippi, and will undoubtedly 
afford some relief to the section below the mouth of Red 
River, wliich is the real danger spot of the problem; at 
the same time it is in the lino of preventing the Mississippi 
from making a now route to the (lulf eta tlio Atohafalaya 
River. 

The writer believes that it is practicable to relievo the 
entire valley, from ('airo down, from destructive floods 
by utilizing a natural drainage ohaiinul that parallels the 
Mississippi on the west. 

At a point on the Mississippi about fifty miles above 
Cairo and immediately below Capo Girardeau, Mo., the 
head-water tributanos of the 8t. Francis River are but 
ton to fifteen miles distant, with no physical or topo- 
graphioal obstacles to the construction of a drainage 
canal to draw from the MissiRsipiii a jmrtion of its flood 
waters. 

There is at band an inexhaustible supply of stone to 
make the intake impregnable at a minimum cost 


BdUtwior Baib and High Speed 

Ito tha editor of tiw SoiBNTiric Ammbican: 

In your ianie of August 10th, under ‘‘Engineering,” 
reterring to the aubjeot, "Reduce Railway Speed,” in 
wbibh the deoiaion ia “Too faat for aafety,” and the 
remedy auggeatod ia "Mora metal in the rail base,” your 
reply ia that "both pointe of Tiewareoorreot,”and farther 
oa< that “the aole requirement ii a heavier and better rail. ” 
Sindly permit me to diaagree with all of the above and 
gat down to tha real and aoknowladgod cause of almost 
etery brokan rail. It is the piston, main-rod, side-rod, 
and oounterbalanoa hammer-blow of the hundred-ton 
leoomotiva. I eontend that any rail that will bear trans- 
portation and the neoeasary rough handlifit is oompetont 
to oerry faster trains and haavier locomotives, by nmply 
ttMnff lh» kammor^ilou) out of the loeomotwe. 

St. Louis, Mo, Obobob J. Fehocson. 


it was further ordered, upon presentation of a bond in 
conformity with section 10 of the Act, and payment of 
coats, that the ahipraonta be released and delivered to 
claimants." The name of cl aimant s is not shown. 

Notice of judgment 1602, entitled: “Misbranding of 
Salad Oil; Adulteration and Misbranding of Vanilla 
Flavor.” The decision reads: “On January 5th, 1912, 
the d^endanta entered a plea of guilty, and they wore 
aentenood to pay a fine of $25 on each of three oounts, 
namely, misbranding of salad oil, adulteration of vanilla 
flavor, and misbranding of vamlla flavor, and costs 
taxed at $25.26.“ This, in the opinion of our corre- 
spondent, is another typical fine. “The length of time 
elapsing between the date of judgment and the issuance 
of the notice,” he states, "is seldom less than seven 
months — sometimes a year This kills publicity in the 
trade journals, which would record oases otherwise.” 

We publish the foregoing letter and the oominents 


The flow from this canal would bo iuto one of the 
tributaries of the 8t. Francis, where it would end; lU 
control would then lie assured by the building of low 
levees placed for enough apart to provide the area needed 
without exceeding five feet in height; in foot, through 
the “Sunken Tjands" district of Missouri and swamps of 
Arkansas the levees might bo placed as far as ten miles 
or more ajiart, thus imiwunding considerable bodies 
of water to drain off slowly. 

From the St. Francis a canal of twentv-five miles would 
connect with the White River. This canal need he no 
wider than the 8t. Francis, nor dmi|Kir, at the intake, 
than to odd a peroentogo of its flood waters, the control 
of all being secured by the lino of low levees. From the 
White River a canal of ten miles would connect with the 
Arkansas River at a point where a canal of about fifteen 
miles would connect with the headwaters of Bayou 
Bartholomew. Where Bayou Bartholomew empties Into 


thereto (emanating from the writer of the letter) merely the Ouachita River the distani^e to oonnwit with the 


Gaaifying Coal at the Mine 

To the Editor of the SciBNnric Ambrican: 

In the September 21st, 1912, number of the Scieb- 
nno Aubbican (evil. No. 12), page 241 , is an inter- 
view with Sir William Ramsay by Paul F. Mottelay, 
on “OaB-power Direct from the Coal Mt.” It is men- 
tioned therein that reoenUy “Ramsay made the first 
publio reference to bis projected power soheme," which 
is based upon the possibility of burning coal in the 
depths of earth to produoe gas, which is then con- 
veyed by pipe to engines in a power house on the gar- 
face. I bv to direct your attention to the fact that 
this is olaimed in English patent 21,074, of September 
22nd, 1900, issued to A. O. Betts, of Troy, N. Y. The 
process of Bette for utilizing unmined coal consists in 
gasifying the fuel as it lies in the seam in a similar 
manner to that in which it is gasified in a gas-producer; 
shafts are sunk, boreholes made, a fire started, and air 
and steam supplied. Betts describes a number of 
methods of working in his claims. 

Now York city. W. A. Hauob. 

The Bureau of Chemietry 

To the Editor of the Scientific Ambiiican: 

I inclose some notices of judgment in puro-food law 
eases, apropos of some correspondence noted in your 
eolumns. 

The fines are always so absurdly small that they have 
no deterrent effect whatever. The unreasonable delay 
in publishing these notioes makes it impossible for the 
tra^ press to notioe them. A ease which was ended 
ten months ago is too ancient for notioe. It certainly 
looks as though deliberate effort were being made to 
stifle the law in the courts and by the judges of the 
Federal benoh. 

Thifl sounds absurd, but the notioes I inclose are not 
unusual. They are just the ordinary run. 

San Fianoisoo, CaL A. Cbupton. 

tThe notioea referred to by our oorreapondent are the 

ro]^irliig: 

Hotlee of jMgsient 1605, entitled “Adulteration and 
MMnaadlng of Lemob Iilavor.” "On February 13th, 
1918;” the notioe ends (Jmoat apidogetloaUy, “the de- 
fendant entered a plea of guilty and was fined $100 and 
eoste. this being a 4boond nffenwi" 

KoMoe «f judgment IflOli. entiUed ^'Adulteration and 
Miabntnding of So-eaJled Castor Oil." The last son- 
toBoa/Of the neticie reads: "On fshruary ISth, 1912, the 
detadant eoraoniMtui entired » ptoa of guilty, and the 
e(i$f«;iBra^ a fine of HD Bad ooete.” Fines of this 
auMlnt nir i B a na fa e turiag llniu aMwnnt only to a small 

|l(0e MOd. «b«RM '^Adidtesatlon of 

The notioe 
The 

beiiiovt wae ^ inmed untS sfai nwaths after final aotion. 
r ifotide of jttifpeiiitt BUttifid "Adulteration of 
‘♦OikAlgfceh 1st. Wia. no oWm. 
to7lW>aHWMMl'«iw<lbe jadytteiit qf pw. 


that all sides of the administration of the Pure Pood and 
Drugs Act may be considered. The Scientific Ameri- 
can is conoem^ chiefly with the scientific work required 
to administer tlie law effectively It has n« doubt but 
there are legal dlfflculties in the way, os well as scientific 
inoompetenoe In the Bureau of Ohemuitry. — Editob.] 

Hw Musiaiippi River Probfem 

To the Editor of the Scientific Ambrican ; 

The platforms of both the principal political parties 
declare for such measures as may be found necessary to 
prevent disastrous floods in the Mississippi River. 

Any work in this direction by the general government 
must be preceded by legislation; legislation should be 
preceded by intelligent understanding of the situation; 
when the facts are generaliy oomprebended, the merits 
of any proposed measure can be weighed and the 
best adopted. 

It is a foot that the plane of flood height of the lower 
Mississippi is certainly Increasing; the jiroof is found in 
the increased heights of levees now neoessary over those 
of a short decade For instance, the North Proleetion 
levee in Oarrollton bend previous to 1890 was nine feet 
above the surrounding land; in 1893 the high water 
reached the top of the levee, nncHi then it has lieen 
raised to eighteen feet; the recent high water of this year 
reached within five and one half ftwt of the top of this 
levee, notwithstanding numerous breaks in tho levees 
alKive. 

Tho oauaes of the steady increase In flood heights are: 
the clearing of forests smd iuoreasing areas of land in cul- 
tivation; the roolamation and ditching of vast areas of 
swamp lands; the cramping of tho capacity of the river 
bed by the buildiiig of levees; the natural tondeuoy of 
the river bed to sloeiy rise. These conditions may be 
expected to oontiaue. 

The underlying foci ie, that more tenter is forced into the 
lower Mietiuippi, at Utnee, than U u able to deliver to the 
aulf. 

Strictly speaking, the Missiasippl River flows into au 
estnary of the Qulf of Mexioo wbloh extends inland to 
the mouth of Red River. 

Wbea tha lilt-ladeB waters of the Mississippi flow 
into this estuary, there begins a precipitation of the silt. 
Before tha oonitruction of the jetties this silt was finally 
deposited at the entranoo of the estuary and formed bars 
that wen ah obstruotion to navigation, the removal of 
which lad to the building of the jetties, which are but a 
nairowiag of the ohaaael to induoe a current to carry the 
silt out into the Oulf. It will be apparent from this that 
tha naah of tha MiaolBaippi, below the mouHi of Rad 
River, needs and must have an active current to main- 
tain the iKaaent depth of water through it and through 
theJetUee^ |.t|«fQowB then that any plan t« the diver- 
riott of vrhtfkB the Mississippi should not intorfoe 
with the aonwil ilow needed below the Red River. 

By aOt of OongrsM approved June 25th, lOlO, tho 
MbaleelHd Rivor Commisidon was directed to inveetigate 
as to tiu "neoeielty. lugenoy, and praotioability of per- 
fluaeatly ihiNiMttac the waters of (he Rad and the 


Castor or Little River is about thirty miles, but by fol- 
lowing down the Ouachita seventy-five miles, the dis- 
tance IS but ton miles. The Little River through its con- 
nections flows into Catahoula Lake, thence into Red 
River. 

From Red River to tho Oulf, choice could he made of 
various routes. Louisiana, between Hod River and the 
Oulf, is a network of bayous and stroams that lead to 
tide water. Tho construntion of a special waterway to 
flow into either Grand Tjake or Vermillion Bay would not 
be an oxj>onsive projsisition. 

The entire distance from the heoil of the first canal on 
tho Mississippi to Rod River is tlirough low-lying lands 
subject to overflow from Iwal stroams. thero being but a 
small percentage under cultivation 

Tho net result of the plan thus outlined would be the 
diversion of a portion, if not all, of the flis>d heights of 
the Mississippi above Cairo, tho St. Francis, While and 
Arkansas nvers, without affecting their rigtme at ordi- 
nary stages The natural conditions permit tho placing 
of levisjs far enough ajiart t/i jirovido for tho volume of 
water without building thorn to exceed five feet high. 

An outlet from the MisstSHipjii eannot be attempted 
anywhere lielow the mouth of the Ohio, through tho light 
alluvial soil, without nsk of inviting tho entire river to 
change its channel. 

Tho diversion suggested in this article bogms at a point 
on tho river above tho mouth of tlie Ohio, where condi- 
tions of soil and proximity of stone make it safe to draw 
from the Mississippi all, or a [lortion, of its flood water; 
the streams flowing toward tho Oulf supply tho directing 
channel and slope of bottom; the short canals noodod to 
connect and make eontiniiniis the system are inexpensivo 
to build; it will exist less to build new levees five feet high 
than to raise tho old ones two fiiet 

There is another possibility in the line of diversion, 
where the Tennessee River touches the northeast comer 
of the State of Mississippi, it is but about twenty indes 
to the watershed that empties iuto tho Oulf through the 
Tombigbee River, its eonneotions, and Mobile Bay. 

An inexpensive survey would dotermino tho practica- 
bility of diverting the flood waters of tho Tuunossoo 
River, which would help rtHliine the flood height at Cairo 
and the entire valley below. 

It is a serious question whether or not the levees on 
the lowei; MiMissippi should be made higher. The high 
water of this year flowed over the tops of many of them 
two to three feet. Prom post oxporionce it would seem 
that tiie limit of height has been now reached, with some 
leveee twenty-three feet above tho surrounding land. 

An example of what dependence on high levees may 
lead to is foimd in the disaster on the Yellow River in 
C hin a in 1862, when the floods broke the levees, made a 
now ohaanei to the sea, with its mouth six hundred miles 
from the old one. 

'nie time is here, right now, when a choice muat be 
made between some system of diversion or higher levees, 
•nie Mississippi River problem must be solved ootrootiy 
and quiokly or the lower valley will retrograde in popu- 
lation and progress. 

ChtefteiMite. 



Shuvnu It. Yopxtbb, 


SaEm^AMBKAN 




Aerodynamic Experiments of Due de Guiche 
By the Perie Correapondent «f the Sdentffle 
Americsii 

T he poHHeNFtioa of accurate ecientlflc data aa to wind 
lircNMurc nixMi plane surfacea 1« of Ineatimublo value 
t(i dcHlinicrs of uuroplaneti or alrHblpe. Such daU are, 
however, viij dlfflcult to obtain, and up to the present 
l)iil few exiierlmeiitera have ventured to undertake tbe 
woiK On Iblx utwmit the renearchoa which have been 
iniule In I-'niiice b.v I>uc de Quiche are of streat Inter- 
est, the more so as he ouiplnya aurfacea mounted on an 
iiutoiiioliili- MO an to apprwh very nearly the condltlona 
whlcli occur In uetuni practice. Heretofore most ex- 
pcrimciiiM of the kind have Imh>ii made In the laboratory. 
Wliiil he deHlreH to obtain 1 h not the total 
prcMMure on a (riven aurface. but the pres- 
MurcM at dllTeretit poliitH, aa It la well 
known that micli preaaurcs are ipilte dif- 
ferent at the edses and the middle of the 
plate. The present exiM.>rlraents were car- 
ried out In the forests of Vlllefermoj-, 
noor Parts, on n siveclully prepared stretch 
of road, over whlclv the automobile carry- 
iiiK tbe njtparatUH was run 
'J’lu* road wnH treated with tar for a 
Mtretch of .'too fvsri so as to avoid deterior- 
ation and to keep dust out of the appa- 
ratus. .stretched across the rood 10 
meters (32.H feet) opart wore two mblier 
tubes, 80 that the wht-els of tbe aiitomo- 
Itlle could run over v»nch tnlie in turn uud 
irive a record by fompreiMHlnif the air lu 
the tubv's These latter were closed at 
one end, while the other end communt- 
cated with the rvyordltiB device in a small 
cabin at the side of tbe road. Both tubes 
were Jolmsl to a Mar<>y capsule or pres- 
sure indicator in which the air pressure 
causes a dlaiihrnitui to expand, aud tbe 
needle on the dluphruKiu mokes a mark on a aheet of 
smoked palter carried on a rotating cylinder. With the 
cylinder rntating nt a given Hi»eed by clockwork, the 
dUtance between the two marks ou the cylinder pro- 
duced Ity the passage of the wheels tiver the two tubes 
thus slmws the siteed of the uHt<iraolille. A tunlug fork 
is mounted so as to record Its viliratlon coritlnuoualy 
on the eyllnder in the form of small waves, so that by 
oountiiig the number of waves lying between the two 
notches jirnduced by the dbiphragui needle we have 
the Sliced very closely, knowing the number of vibra- 
tions i>er second of the tuning fork ond the distance 
lN>twis*n the rublier tnlics. The roar wheels of the auto- 
ijioblle also make records in the same way as well as 
tile front wiusils, and these can be used as a check on 
the Ilrst set. In the exiavrlments the automobile was 
started at .ItX) to 2,000 feet back of the tubes so as to 
reach n eonslaut hishkI ut the point where the record 
was made. The plane surface to be tested had to be 
accvirately flat, otherwise there would be errors in 
the experiment. Tbe surfaces were made true to within 
0.(K)2 iiieli. The plufv-s were made of wood braced with 
metal or lu other cases of aluminium. The wood plates 
had H length of spread of 4 feet 0 inches and a width 
of 2 to a feet from front to rear, with a thickness of 
tifl ineli The ulumliilum plate was 2 feet fi Inches 
wpinre and <i.'l2 inch thick In one case. Other sizes of 
plates were also used. Tn all cases they were mounted 
over tin- front jiort of the automobile upon light aud 
strong NiipiKirfs of angle iron niid the plates could be 


adjusted at any angde by swinging on plrota) tbe angle 
being measured by a gradnated seetor at one aide. 

When tbe antomobUe la roBnlsg on Use road, It mlibt 
be feared that ita movameBt weald cause dloturbanoba 
In the Blr which would ha Celt upon the plane itar. 
face and thus cauiMt erroM in the experimenta. To 
this end the automobile wu nuide aa flat aa poeslble 
and all precautioua wore taken to have It give but 
little dlatnrbanee. The teat iflate waa mounted at a 
height of 4 feet 4 intiiea above the plane surface which 
covered tbe hood, and thla latter was 4 feet 6 
Inches from the ground. A light silk rlblion streamer 
was mounted tn tbe space between the test plate and 
tOmdudfd on paps «7i.) 




Determining the speed of the car. 


' ttf flu 

matt <l«n. , 

’iTiBlDItS] ifM 'launohed <in OcCoW/dWh Metr . 
1 Tork Navy lard, the IMt," a bqlttlmflitp 
vfbicii BwEfca » dgoided atw loetMjrd to ib 0 dardtcftnant 
of the flgbtlag Ipower of our Mavy. Tbe dilp tafcaa ovw 
the name fOntterly held by the ftrat of oar armored 
cmlsers, the famous "Now Tork,” which oetved as the 
flagship of Admiral Sampson during the Spanish War. 

Thoae who wore present at the reoent review to 
the Budaon River were much Impreaaed with the 
“Wyoming*' and the “Arkanaas,” the latest and largest 
ships of our Navy present on that ocoaslon. These 
veaaela are 06S feet In length over all, of 9(1,0^ tons 
normal displacement, and they carry a 

main battery of twelve J2-lnCh, 60-caU- 

her guna. Tbe “^ew York*’ aud her sis- 
ter ship, the “Texas,” which waa bdllt at 
Newport News, are W3 feat in length over 
all and of 27,000 tons displacement, and 
their battery consists of ten dd-cahber 
14-Inch gnns, carried to five two-gun 
turrets. 

The “New York" Is tbb third battieshlp 
of our new navy to be cbastrncted at the 
New York Yard lu Brooklyn. The first 
of these was the "ConneetJeut,” now flag- 
ship of tbe Atlantic Fleet; the second 
was the "Florida,” now In active commis- 
sion In that fleet, and the “New York,” 
which left tbe building ways ou tbe mom- 
lug of October .30th, is the third and by 
far the largest of the three, the respec- 
tive displacement N being, “Conuectlcut,” 
10,000 tons; "Florida," 21,826 tons; and 
“New York,” 27,000 tone. 

The keel of the New York was laid 
September Uth, 1911, and In the period of 
practically 14 months which has elaiised 
since that date, over ten thousand tons of material 
have been built into the ship, tills lailng her launching 
weight This fine ship has been constmeted under the 
Immediate supervision, of Naval Constructor John E. 
Bailey, to whose energetic supervision aud the seal and 
hearty co-operation of the excellent working force of 
tbe yard, are to be attributed tbe early completion of 
this ship and the high character of the work which 
has gone Into her. Tbe ships built at the New York 
Navy Yard are proverbial for the thorough ohumeter 
of their construction, as witness the excellent record 
of the “Connecticut” and the "Florida.” Although 
DO one is prepared to deny that Navy Yard ships coat 
more than those built by private contractors, It Is n 
question wheUier the high character of the work done 
aud the rellahlllty of the shliw In service, to say noth- 
ing of tbe ixtrmanejit retention at the yard of a highly 
skilled force of mechanics, do not fully comi>oiisate 
the nation for the extra outlay. 

Tbe recent shtiis built for tbe first line of defense 
of our Navy have the great advantage that In their 
main characteristics they greatly resemble each other. 
Each vessel is an enlargement aud an Improvement of 
the one that preceded It; there Is no such Is-wllderlug 
diversity of design as cliaracterlzes — or until recently 
did characterise — some of the foreign navies. Thus 
the “New York” Is an enlarged “Wyoming;” the "Wy- 
oming” an enlarged “Florlds ;” the “Florida” a growth 
to natural and proper sequence from the “North 
(Ooneiuded on page t7i.) 



Bow tlM ptone is carried above the car. ^ hag and cagMM. 


MEASUiUNG A» PRESSURES ON PLANES 




NEW YOBK”— OUB FIRST BATTLESHIP TO CARRY 14-lNCH GUNS 





The Bushmen of Africa 

Their Paintings and Etchings 

By W. E. Gardner 

(PtaoMcmpte Knvilad br Dr. Sliaoro) 


Irftccs th(' Hiishintm back 
(o tb(! PalHi>lil.liii‘ StoDo Ajfn, uud Ihoir 
<Lnit!t ddWHindanl.B are to-daj mot with 
principally in the donsi'-ftirost dwellers of 
Central Africa, though uloo in isolated in- 
staneoH in the Cape CeUmy They have, 
throufrli iion-intcrrnarnage, jiroHerveil the 
purity of their nice - hut lU the cost of riv 
mainini; one of the most retroi;rude uiuoui; 
the native Irihcs They eontmiie to dwell 
in the caves and rock fissures in the same 
Iininitive state as their ancestors of thoii- 
sands of years oro; and oven their eliief 
weapons slill ar*' the little bows and arrows 
(the latter made infallibly deadly with the 
\cnom of snakes; sueh as their proRonitore 
of remote hrhh used. 

The Biislinien were undoubtedly the 
nhoriRinal inliahitants of this country. 
After Dr. Philli)) started a mission at 
lyoverherR, in 1S14, these jicoplo, who had 
been living by plunder, soon learned to be 
self-siipiiortinK. and when it won abandonixl 
(by eorniriand of the Oovomor at that 
time' they degenerated again into bar 
bansiii Tins fact proves that had the 
Ibisliineii been properly trealsid there would 
liave lieen no reprisals on their part, for 
during the thr<s< years of the mission no 
depredations at all were eommittud by 
them When, liowever, their game was 
dnveii away ami I heir fountains wore eon- 
fiscated liy tlie liners, Miere was nothing 
left for them but to steal the lloeks and 
herds to enable llicm lo exist. 

As stated, game eonstitiiUxl their main 
food supply, which cireumslaiicc accounts 
III all probability for practically the whole 
of their paintings d(>i)icting incuients of 
the I'hase 11 should, however, be men- 
tioned tlial some of the sulijis-ls are suf)- 
posiui to rcjircsont, religious ideas liulecil, 
there ivin lie no doubt that a oonsidenible 
luinilior of the paintiiigs illustrate Hush- 
men mythology', and this being so, they 
must !«' regarded as somiMhing vastly more 
expressive than mere duiilis exw’iited for 
amusement’s sake alone To their authors 
they oonviyed a distinct and definite pur- 
pose. 

It will no doubt interest Americans bi 
learn that one of their eountrvniou. Dr 
J L. Elmore, of Kansas Citv, Missouri, for 
Home oouBiderahle time has lieen making 
a close study of Bushmen |>aintings, and 
when his investigations are eoneliided he 
will not only rank proroinont among the 
foremost authorities on the subject, but he 
will also be the posaesaor of one of the most 
eomplute and most aoounte, if not the 
finest, eolleotion extaat of th«w ourious 


Hunters rounding up a herd of elephants. 


A fine group done in aeTeml whn, found at Peat C^therten. 


A miscellaneous lot of human and a 
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works of Slit. The tm( beet eoBeotion will 
be that in the enatO'dy of the Port EUaahath 
Museum, South A(^, Dr. Btanorn hav* 
ing, at the ooat of inflnlte Uboir hnd time, 
re^oduoed hi true detnU Mtd ookv aa.eor 
tire set of his own traoingr whioh he gem- 
oronsly donated to tiiat mstitutian. Qne 
of ttmm is fourteen feet in length. Or. 
Efanore’s eoUeotion wU, howaver, axoal 
that of the museum inasihuoh os h«, being 
tlM possessor of o'Vor t«n> hun&ad diffeinnt 
and s^mrato drawings, eon eopy any Bum* 
ber and effect exohonges with other ooUeo- 
tors. 

For twenty yeaw Dr. Elmore’s tours 
have taken him beyond the Viotoria Falls; 
he has tarried among the Matoppes— the 
resting plaoe of Cecil Rhodes; Mtodeada, 
Matabdeland, Moshonaland, and in the 
West, Zululond and the Garden colony of 
Natal; while there is hardly a square mile 
of the Cape, Orange Free State and the 
Tronsx'oal that he has not tmvded. His 
inquiruM into natural history have lieen 
extremely varied. He hoe succeeded in 
getting two thousand spedmens of butter- 
dies, which he present^ to an American 
museum. The ophidia have also claimed 
his interest, and ho prepared gratultoudy 
for the Durban Mueeum the skeleton of 
B Natal rook python, the task occupying 
him eighteen months. During the last two 
years he has given his study to Bushmen 
paintings and Kaffir folk-lore in all parts' 
of the country, oa wdl os to native man- 
ners and ouatoms. In these lost investiga- 
tions he hoe enjoyed exoeptional facilities 
by reason of the foot that he hoe had access 
to oU the literature concerning the aborigi- 
nal and native trilios since 1870. 

In Bushmen paintings it has been stated 
that the subjects cliosen by the primitive 
artists were mainly game; and the now 
fast-dying eland, one of the largest and 
most beautiful of the African antelope!, 
woe the animal specially favored by them. 
By the courtesy of Dr. Elmore I am en- 
abled to supply the SciBNTirio American 
with photographs of the paintings for re- 
production, but they loso considerably by 
having to be printed in the ordinary black 
snd white instead of in the quaint tints 
found in the originals. The colors in which 
the paintings have so far been discovered 
are red, yellow, blue, i»owB, black and 
white, and Dr. Elmore is convinced that 
they are the natural oxides. At Post 
Catherine, beneath some paintings, he 
found a natural pocket of color. It was 
the pigment of the rock; a beautiful yellow 
than which a superior cannot even now be 
mode. On taking a little on the ffuger-nail 
and comparing it with a picture, the doctor 
found tlw tint to bo exoedy similar. At 
another place some other cuddo that hod 
weathered off the rook was seen and proved 
on examination to be os fine a powdsr os 
the most peiCeot grinding maohinmy of the 
■fTCsent time oould produoe. 

In the course of his investigatioiM the 
doetor eonolnded that when the Bpebmen 
wished to represent two animals tilhnding 
00 dos^y together as to "overlap,” they 
adopted the alow method of first deplctbig 
one sa im a l And leaving It to dry and then 
paintliig the other upon it. The reason for 
tills midoubtedly was thot the pos- 

epssed no sense of perspeotive. On one or 
oooarions Dr, Bamore came Mroaa 
shaded drawings. 

Where the double ptetaies are getm it 

srodld IbdiiMte tl»t tlm IMle taiN^ . 

ettOetmtly kmg in eehaiiatlou of the par^ 
liMair oavM to hate baog aUe to devoto 
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The Heavens in November 

The Defining: Power of Small Telescopes 


whoM w« wolw tart 

VJT !• rtin irtalbto Iq tb« «v«iilnc nky. bat 011I7 
At tlw tMSlnnlUK of November it 
' to in 14 hoar* s mlnoteB rlgtit OMeiwlon and 26 degree* 
■ovtlt dwUMtUm, and ia movtng a little lees tbau 1 
dogma mottlierly and .1 minute eaBtorljr per diem. Ita 
orbit la aearty, It not quite, parabolic In form, and ie 
iWaariHiUe oblefly for the fact that Ite plane la almoet 
at right anglaa to that of the eellptte. Ita cloeert ap* 
proach to the San occurred on October eth, at a dla- 
tance of 67 , 000,000 mlW Thouj^ now growing fainter, 
it rtlU probably be teleeooplcally Tlalble for aome time 

Tbe aecqnd comet to be dlacovered In 1012 waa de- 
tectM by Sctaanmanae at Nice on October 18th. It 
waa then In the couatollatlon Sextana In 0 hours 68 
mlnntea B. A. and 1 degree 36 minutea north declina- 
tion— about 10 degrees south of the bright star Begulus 
in £«»— and was moving eastward. Until further 
observations have been obtained, and Us orbit com- 
puted, It la Imposaible to say whether It will become 
oonrtdcuous, or remain faint, ms at pree- 
ent; but the chances ore In favor of the 
latter event 

A recent liMiulry from a correspoudont 
euggeets the discussion of tbe question 
of the dednlng power of small telescoiies', 
such as are lu the bauds of many ama- 
teurs— especially of those from two to 
lire Inches in aimrture. 

Uveu the smallest of such Instruments 
will reveal enough to afford tlie star- 
gaser many evenings of tbe keenest In- 
terest: hut tliere are, of course, limits to 
the power of any given telescope, both 
theoretical and practical, and of some of 
these we may well apeak. 

The prluctijal functions of a telescope 
are Its Ugbt-gatherlug and magnifying 
powers. Tbe former depends primarily 
on the clear diameter— or “aperture"— of 
the object-glass; the latter, on the rela- 
tion between the focal lengths of the ob- 
ject-glass and eye-piece. 

The pupil of the human eye, when 
widely expanded, as it becomes in a faint 
tight, Is about one fifth of on Inch In 
diameter. A telescope two iucbes lu 
aperture collects all the light falling on 
a circle of ten times tbe radius, or cue 
hundred times tbe nrett; and hence. If 
all the light fulling on tlie object-glass 
was concentrated, without loss, into the 
observer's eye, such an Instrument sliould A 
show stars one hundred times as faint as 
the faintest visible to the eye without Its 
aid. In actual practice, tbe losses of light 
by rofiectlon at the surfaces of tbe lenses, 
and by absorption in passing through 
them, diminish the Ught-gatberlug power to about two 
thirds of this Ideal value, so that a two-liicb telescope 
will actually show stars almut 66 times fainter than 
those Just visible to tlie naked eye. For a four-inch 
glass tbe limit of brightness would be four times 
fainter; for a six-inch, nine times; and so on, in pro- 
portion to the sqnare of the Unear aperture. 

These fa<>U may bo stated In another way, by giving 
a little table of the stellar magnitude — ^In the ordinary 
ostrunomlcal reckoning— of tbe faintest stars visible 
to a normal eye with a good telescope of given aper- 
ture, mder favorable ronditiotu. 

ApMtore Ita. IH la. 31a. aMla. 3ta. 4 in. Sin. 
IfagaltHde 9.9 10.S 11.0 11,4 18.0 13.6 

It fOioQld, however, be dearly understood that tbia 
table shows only what a teleaoope may be expected to 
do on a flue clear night, with dark sky (not lu moon- 
light) and with steady oir; ondAhat it applies to lao- 
lated stars, and by no meajis to the taint companions 
of bright ones or the faint satellltea of the bright 
Plaaets. 

for exantple, the third satellite of Jupiter, If isolated, 
would be easily visible to the naked eye; end two 
fiatdy btiglit Btant, at the same apparent distance lu 
the heavens so JupMer and this satolUto (when faSut 
jpthMd) oeuld he ea«l)y eepatatod without instminental 
alA; But iupltor to so hrhiM that ito aateUtow an 
agtlulU^ hopstossly iMToitd the tnaoh of unaided vision, 
wShPt perBspa tor g tor v«y mmsual persona. 

' 'PO). tmdet to utogglCrtoff.Jliersr, the ohstrver hoe 
' agOM. tosodsilht n siihli^ toutoge of sgw- 

;; nh pMh :«»otiMr. ant 


By Henry Norris Russell, Ph.D. 

here again there are limits. With a power lean than 
five for each inch of aperture (e. g., leas than 15 for a 
three-inch telescope) the light which enters the objeot- 
glasa la not all concsntnted into the observer's eye, 
and the power of seeing faint stars to decreased. With 
a power exceeding about 60 for each Inch of aperture, 
the' Imagee become hasy, and no advantage Is gained 
by further magulflcatlou. 

The reason for thto la found, not In any Imperfections 
of the Instrument, but in the nature of light Itself. It 
can be shown (Iqr methods far from elementary, but 
mathematically trustworthy) that. If an image of a 
star to formed by a lens of a given diameter, this Image 
will not be a perfectly Bbari> dot, but a small disk of 
light, fading out gradually toward tbe edge, and sur- 
rounded by rings of light, only a few of which are 
usually bright enough to be seen. In the same fashion, 
the image of a narrow line of light has the form of a 
linear band, of small but definite width, with faint 
attendant beiuto on each side. These “spurlons' disks," 
rings, or bands of light are merely optical phenomena. 
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and have no counterpart In the imturc of the object 
under observation, but they cannot possibly be avoided. 
When the aperture through which tbe light passes 
la narrowed, this “diffraction pattern" grows larger, 
doubling In Stoe If the aperture la halved. When the 
opening to very narrow, they may even be seen by the 
naked eye. For example, if one looks at a linear source 
of light (such as a flat gas flame seen edgewise) 
through a narrow gap between two lead-pencils held 
Just In front of . tbe eye parallel to the line of the 
flame, U to easy to observe that, when the silt tbi'ough 
v^ch one to looking to made very narrow, tbe line 
of light seems to widen out, and to be accompanied by 
fainter bands on each side. A still more instructive ex- 
periment tmy be made by looking, through tbe same 
Improvtoed rtit, at a pair of fine parallel lines close 
together— such os two wires or strings against tbe 
Bt7. As the iUt (which again must be kept iwrailel 
to ttto sttinga) to narrowed, the dark lines become 
m-deflaodi and tiiey can no longer be aeen double, 

Thto lattar siqpartment lUostrates perfectly why It to 
Impossible to gsparato the components of a very close 
double atac MUi a mnall teleeeope. What the eye sesa 
directly in tito eue ease to Just what It would observe, 
with the aid 6t sultabie magnifying power, In looking 
at a deuMe kiglr’ through a tolesoope whose clear aper- 
ture Oould hb dkalntshed by an Iris diaphragm. When 
the odiMdot ^^dddtohes to a certain Mae, die star can 
no longaf-he umb double. 

This thtogdBflgh Halt of separatkm of tbe fltoeest 
pair nt rtin that can be resolved by a toleooope of 
given Mtortan tm be found by diri^ 4 miniltee 6 


seconds by the aperture In Inches, the results being 
Aperture Itn. IMIn 2 In. 8yiln. sin 4 in. Mn. 
Limit of flep- 

srstlon. 4.6 In. 3 0 In. 2 3 In 1 3 In 1 0 In 1 1 In Ol)ln 

It must once again be empliaslzed that IIiIh applies 
only to the mo»t /arorablo contHtionn TUe stars of 
the pair must l»e of sufflclout and neurlv wiiiul hrlght- 
uoss; the air must be clear and stead} , and the oliserv- 
er's eye must be trained; for In sucli ii case lli<> two 
rtars seem so close together llinl the novice might 
easily take them for one 

When (as unfortunately is almost always the ease) 
the air Is unsteady, the star-images dance ahont and 
change shape, and It Is only lu more or less neetliig 
mumeulH that they are well enough seen to reveal the 
two tiny disks of light, 

A pair of stars of very unciiunl brightness must la- 
much farther aimrl to be obscrvahle As an extreme 
Instance we may take Sirius This has a eompaiilou 
of magnitude Kfi — whleh, If Isolated, would he eonsplcii- 
in a two-luch lustinmeut. When nearest to Sirius 
(about 1893) It was (aceording lo the 
computed orbit) fully 2 se<-onds from It. 
A jialr of stars of etpial hrlghlness, at the 
same distance, could easily ha\e las-u 
separated with a three-inch aia-rtiire 
But. owing to the glare of Sirius, whleh 
Is ten thousand times us bright as the 
companion, the hitter could not he semi, 
even with the great Lick refractor, when 
nearer than 3l^ seconds to Its primary. 

It should flnall} he remembered that 
the objects mentioned In treatises on as- 
tronomy us “good tests" for a teli'scoiw of 
a glieu ajierture are pui'isisel} chosen 
HO that unl,v an Instrument of tlrst-clnss 
workmanship (and of the given dlmeii- 
sious) will reveal them to a iiriictlsed eye, 
under the best obsiTvlng conditions. 
Hence the amateur iiis'd blame neither 
bis lelescoiie nor himself If he fulls to 
observe them satisfactorily until after ac- 
qulrlug ex|)crl(>nce on easier objects, and 
then after many trials. 

The Heavens. 

As our map shows, the five winter con- 
HlellatloUH have now returned lo the oven- 
lug sky. Orion Is In the southeast, with 
Sirius blazing below, and Aldebanui and 
the I'lelades above. Auriga Is high in 
file norlheiist, the Twins — Castor and 
Pollux — Hie below, and I'r<K‘you still lotv- 
er down, due east. 

Ill the duller region of the soutliern sky 
we find the extensive eonsiellulhms Krl- 
danuH and Cel us. which are is-rhuiis most 
notpworlliy as containing two of the very 
nearest slurs visible to the naked eje. 
These are r Cell luiil < ISrldanl. both of 
which are shown on our inaii That the former was 
a near neighbor of ours bus lieeii known for some 
yeors, but recent measures show IJiut the latter lias 
also a parallax exceeding .'t seconds and a distance of 
about ten light years s Krldunl is also near us, I hough 
almost twiee as far away 

I’orseus, Andromeda, and Arles are almost dlrwtly 
overhead. Pegasus, Aquarius, and the Southern Kish 
are In the west and southwest, and (^ygims and Lyra 
ill the northwest. 

Ursa Major U low on the northern horizon, Draco 
and Ursa Minor but little higher, and Cephous and 
Casalopela well up In the north. 

The Planets. 

Mercury Is evening alar nil llirough NoMunber The 
beet chance of seeing him comes about the 7th, when 
be to farthest from the Sun hi upis-aiaiiee (though 
almost at the neares( point of his orbit to timl lumin- 
ary). He la, however, very far south, in Scorpio, and 
sets about 5 -46 P. M , so that he will he hard lo see. 

Venus too Is evening star, alsiut 15 degrees west of 
Mereniy, and sets about an hour later , hut, unlike 
Merctury, she becomes liicreaslugly consiilcunu.s all 
riirongb tbe month. On the 7th she is In conjunction 
With Anplter, being 1 degree 43 uiiiiutos south of him. 
The two brilliant idanets will be a lino sisjctucle In Uie 
twtUglM. 

Man to In conjunction with (be Sun on tbe 4lh, and 

to invistola 

Jopltor to evening star, as already described. 

Saturn to lu Taurus, between Aldebaran and the 
(Ooaotuitetl on pago >Tt.) 
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Inventions New and Interesting 

Simple Patent Law ; Patent Office News ; Notes on Trademarks 


Modern Methode of Handling Heavy 
and Bulky Merchandke 

I N thpHP dayn of “Hclentlflc manage- 
uiont,” w1m»u the coat of everythin* baa 
to tw carefully conaldered. It la dealrable 
(o uae every cubic foot of apace In a ware* 
houao and to do the work of atacklng and 
reuiovlni; caaea, etc., with aa few men aa 
poaalble. When land wua cheaiier, not 
much thought wna given to the area 
waated in wnrebouaea ; gooda often lay 
around on the floora and the apace near 
the cellinga waa neglected. If condltloua 
reguJi'od the gooda to be tiered, many men 
were required to do the work by the 
‘■lufllii strength method." Nowadays, 
however, any device which will reduce 
the coat of handling material la aa wel- 
come aa any Improved mauufucturlng de- 
vice. Huch a modern lahor-aavlug device 
la a portable tiering mnchliie, nn Improved 
type of which la ahuwn by the accom- 
panying llluatratlona and la known aa a 
revolvator 

The revolvator la a portable tiering 
machine which can be wheeled to any 
place In a atoreroom or warehouae and 
uaed for Blacking Iwrrela, l>nxea, hales, 
etc. It consists of two uprights g,i 
elevating platform. T»- 
pla ced^jjg-gig' platform of the revolvator 
’ If lien down, aa ahown In l''lg 1, and by 
means of a crank and gears the platform 
Is then raised to any level dealred. The 
devlcd la then swung around on Its own 
center, like a turntable, the whoola re- 
maining flxwl on the floor, and the load 
shoved off Into place as ahown In Klg. 2. 
frequently the revolvator la swung 
around through 180 degrees, and the caaes 
removed from the rear This scheme 
makoB it possible to stack a warehouse 
entirely solid and to eliminate all aisles. 

Kollera are provided on the platform, 
so that as soon ns the box reacbca the 
desired level one man cun easily alldc It 
front the revolvator directly into the 
ai»H0« where It Is to rest. The revolvator 
la provided with double gears, one fur 
high si)eed and one for low. Bales, caaea, 
etc., up to 800 pounds can Ite easily 
handled by the high gear, and bales 
weighing from 800 to 1,600 pounds or 
more by the low gear. 

In lowering boxes, hales, etc , the opera- 
tions are reversed, that Is, the platform 
is raised to a i>olnt slightly below the 
level of the box to be removed. The box 
is then Mild onto the platform and allowed 
to descend alowly until It reachea the 
flo(jr The descending load la at all times 
under the cuntrol of the operator, as the 
machine la provided with a Iwnd brake 
There la nn danger of the raachlne 
uccldentallj alewlng n round while In oi>er- 
iitlon, iiH the uiirlalit Is jirovlded with a 
ratchet which Uh'Ks It lo the base In dif- 
ferent iinsitioiiH Neither Is there any 
danger of the machine moving on Its 
wheels, for when wheeled to position, the 
front wheel is turned at right angles to 
the two rear ones, and ns soon na the 
liHiidle Is droiiped it locks the front 
wliwls, milking It inipossihle for the re- 

lolvHtor to loll 

In order tlnil the uppnratus may be 
mined from room lo loom through low 
doors or innccd on eleiutors and carried 
from lloor to floor, ttie iiiirlghls are joliil- 
(•d. ullowlng the toil half to fold over 
The revolvator Is iisttl for handling 
cases, hales, barrels, rolls nnd reams of 
liniM'r. crated machinery, hath tubs. etc.. 
In wurohoiises, and la also emiiloyed for 
loiidliig railroad enra, trucks, etc. 

Dumping: Fifty-four Tons of Ckud 
in Two Minutes 

T he economical handling of coal on 
Us way from the mines to the con- 
stitnui la a problem aflfeotlng the retail 



Fig. 1.— The box placed on the re- Wg. 2.— The box when elevated to 
volvator when the platform la down, the desired level is easily rolled olT 

is raised by a crank and geara. Into its proper place. 



Ths car in dunpittg position. 


price of ooal. The more eOctoatly the 
coal can be bandied in tlia varimu tifene- 
ahlpmenta, the hetter. Water transpor- 
tation is the cheapest, and ooet unload- 
ing machinery has been devlaod ait varioua 
American coal porte for rapidly and 
cheaply transporting the ooel coming 
from the mines (in 80 and 100 car trains) 
Into the holds of waiting veasela The 
annexed lUtMtratloue show a car dumper 
In use at I^orfolk, Va., In action. This 
oar dumper la an Integral part of an 
elaborate coal unloading plant conitltut- 
Ing the tidewater terminal of one of 
the coal-carrying railroads from the West 
Virginia mines, Its operation is the 
most Interesting feature of this plant, as 
It empties railroad coal cars holding 60 
to 54 tons of coal each as easily 04 the 
driver of a coal cart tips his load on to 
the sidewalk. The car dumper conslste 
of a steel structure supporting a movable, 
elovated cradle. The loaded railroad cart 
are pulled up an liicUne one at a time by 
an electric motur-drlveu cable hoist. The 
moment the car reaches the cradle the 
car duDflier niMirator starts a motor which 
first clumps the car securely down on to 
the cradle and then tips the cradle up 
and over through an angle of 100 degrees, 
so SB to pour out the contents of the ear 
onto a deflecting apron and Into a receiv- 
ing car waiting 011 a track level below 
The receiving car (which Is electrically 
operated) then conveys the load of coal 
up on to the pier from which It is dis- 
charged into the vessels. 

The llluatratlona show the car dumpdr 
in two stages of its movement, and the 
hazy apitearance above the apron In the 
second view Is caused by Uie cloud of 
dust that arose from the 64-ton mass of 
coal poured out of Uie railroad car an 
Instant before the photograph was taken. 

Miniature Baseball Game 

A NEW amusement device has just been 
brought out which is played on a min- 
iature diamond on a table similar to an 
ordinary billiard table. Miniature figures 
of players are used and they are disposed 
in tho poaitiona ordinarily occupied by 
baseball players on a regular diamond. The 
playcra are placed over a series of pooketa. 
The face and aides of these pockets are 
cushioned and are so designed that the ball 
enters quickly and quietly. On either side 
of the table and in the rear thoro are pockets 
indicating singles, triples, home runs and 
fouls. The batter’s box ia near the front of 
the table, where an average size billiard 
ball is placed and then caromed off on a 
triangular rubber homeplate which ta 
mounted on a pivot. This plate revolves 
when hit by tiie ball, giving tho player a 
conatontly changing shot which makes the 
game very soientific. 

A Submarine Lifeaaver 

T he shock sad h<»Tnr of the lots of the 
"Vendemiaire" is of course still keenly 
felt in fVanoe, and it is much to lie hoped 
that the new life-saving derioe for submarine 
crews will turn out to bo all its inventor 
claims. M. Laplanche, of Toulon, who 
has just patented the apparatus, is an old 
sailor. His invention, as desoribod in the 
marine journal, NavigaxelU, oonsists of a 
waistcoat and a helmet. The former, 
vdiich permits entire freedom of movement 
to the wearer, ia double and can be Inflated 
with air or gas under pressure. It should 
be donnodm every descent, and is Intended 
to insure the rising of the wearer to the 
surface of the water. ' " 

The helmet is assumed only in case of 
danger and is meant to atahe raspirattem 
possible. It Is capable of very rapid ad- 
justment to the waisteoat. 

l^s inventor is about to VU 3 m thtee 
tosts. l%e first, srfaMi sdll tsiw (daee in a 
pod, is to dhow hbw long a mao |diu(s.fttr 




scffitriincAiioiacAN 


87» 


|P<Mp^ in « IMIft, 1*411 b» oo«Ai«t«d JW 
M ^oMiiU^ umtor th« wm «)ia4i- 
,miMM io ft ml iHibniftitiw fttioh hM met 
^ftlkfa pMUmt* It !■ «Kpeoteil to prove 
ttM tlw veftier of the ftppftrfttue 'irUI 
to wtfi^ with «iertmnty. The 
l^willeleo tHkepIftoeia sport. m>lring 
ttat ft nlnwce ehemher, ooiutruoted by 
Tjuptmuh* to complete hie itivemloft. 

i^onpulMwy LicuMw 

Or T. Hwt Aadweoft 

tTKBBR the iwovieione of the Old- 
^ (Md bill, it is propoied to emend the 
pfttent Iftwi 10 ae to provide tor the grent- 
iag (rf oompuUory lioenaea in thoae oaeee 
when ft pfttent is more then four yean old, 
and the patentee or thoae olaiming under 
him fail to menufaeture in the United 
Stfttea to an adequate extent, and provid- 
ed the oourt ia aatiafled that thereaaon^le 
requirementa of the public have not been 
aatiafied by reaaon of the negieot or the 
refuaal of the patentee to make, uae or 
vend the invention, or to grant lioenaea to 
otiMim on reaaonable terma, it ahall order 
the owner of the patent to grant a lioenae 
to one applying therefor on terma to be 
dxed by the ooiwt. 

Thie bringa up the queetion aa to whether 
oourta of equity have not heretofore had 
and do not now hat^e the right to oompei 
the granting of aueh lioenaea, and whether 
they have not in fact aaaumed auoh right 
whenever the eharaoter of the evidence 
haa warranted it. 

Injunotive relief alone preventa the oon- 
UnU^ infringement of a patent, that ia to 
Bay, tire manufacture, uae or aalo of the 
patented invention by a atranger to the 
patent and without the oonaent of the 
owner of the patent. We ali know that the 
refuaal of a lieenae doee not prevent the 
appropriation of a patented invention by 
one who deairoa to uae it. One who ao 
appropriatea a patented invention, how- 
over, piaoea himaelf in the potition of an 
infrin^ and ia liable to the patentee tor 
damagea. 

If the owner of a patent auea for dam- 
agea alone, and a verdict ia rendered in 
hia favor, the infringer paya the amount 
awarded, and if he atill deairee to uae the 
invention he may go on aa lieforo, leaving 
the patentee to hie right of again auing Mm 
at any time within the running of the 
statute of limitationa. The damagea re- 
ooverod oonatituto in effeot a lioenae fee 
which the infringer pays, and we may 
aaaume he ia willing to pay for the licenM 
whioh he haa appropriated. Thia ia prao* 
tinally a oompulaory lioenae while it lasts, 
and aometimea, owing to the crowded 
condition of our oourta, it may laat for 
a period of years. 

The olmer of a patent, however, aa a 
rule not only desires to secure damagea, 
but also an injunotion preventing and re- 
straining the infringing acta in the future, 
and therefore patent suits are generally 
brought on the equity aide of the oourt, 
and if the eourt finds the patent to be good 
and valid and that the defendant haa in- 
fringed, it will issue aa injunotion restrain- 
ing in the future the infringing acts of 
which the owner of the patent oomplaina. 
As before stated, it ia thia injunctive relief 
which, when granted by a oourt of equity, 
puts a stop to tim oompulaory lioenae aria- 
ing from the unauthoris^ appropriation 
by an infrin^ of a patented invention. 

The right to grant hijunotions in patent 
wiita ia oottferted upon the Federal Courts 
by' statute, seotion 4,921 R. S. providing 
that such injunotiona may be iamod “ac- 
cording to the course and principles of 
courts of equity, to prevent the violation of 
any right secured by patent, on sooh terms 
as the eourt may deem reasonable.” 

The first legiriattoa referring to injunc- 
tive relud iu patent eases ia the Aot of 1819, 
whieh provi^ that the eirouit eourts of 
the United States ^‘riiaU have authority to 
gftiut hijuimtions, aeoording to'the oouree 
and prinoiplm of oewte df eqidty. to pre- 
vent the violatioa of the rights of my au^ 
* thorn or IttvetttoM seonted to them hy any 
tows of the Uidtod 8tateei> o^ euoh tanoe 
and mmdittoDs at asM eoiMtoetr desm fit 


and reaeonable.*' This fwovirion of the 
Aot of 1819 was substantisUy embodied in 
the Aot of 1880, wherein seotion 17 pro- 
vided for the granting of injunctions “on 
such terms and conditioas as said oourta 
may deem reasonable.” The Act of 1870, 
seotion 55, contains praotioally the same! 
provision "and the oourt ahall have power 
upon bill in equity filed by any party 
aggrieved, to grant injunotiona aeoording 
to ^ course and principles of oourta in 
equity, to prevent the violation of any 
right aeoured by a patent, on auoh terma 
as the oourt may deem reaaonable.” Then 
oama the Revised Btatntes, seotion 4,921 
hereinbefore referred to, whioh ia now 
the law, and which was amended by the 
Aot of 1897 to fix a period beyond whioh 
damages oould not bo recovered. 

It ia therefore to be seen that oourtc of 
equity may fix rtatonabU terms upon whioh 
they will grant an Injunction. It foUows 
therefore that they may also refuse an 
injunction on reaaonable terms. When- 
ever an Injunotion is refuted, therefore, in 
those eases where the patent ia good and 
valid, and infringement ia proven, a eom- 
puUary lietnte resulta, and in effeot the 
oourt issues an order for a compuisoty 
license in such form and upon auoh terms 
aa It deems just. Strictly speaking, the 
court does not issue a iicenao, but in refus- 
ing to disturb the infringer and to restrain 
hia infnnging acts, it to all intents mid pur- 
poses grants a compulsory license. 

Aoting under the power thus conferred, 
courts of equity have time and again re- 
fused injunctions where the patent was 
valid and infringed. 

In the case of Bullard v. the City of 
Pittsburgh, 12 F. R., p. 783, it was found 
that the city had infringed the patents sued 
upon, in t^t it had laid a wooden pave- 
ment constructed in aocordanoe with the 
patents, but the oourt declined to issue an 
injunction on the ground that “any inter- 
ferance with the use of the wooden pave- 
ments ooDstructed in the city of Pittsburgh, 
in infringement of the complainants' rights, 
would only operate injuriously upon the 
public without benefiting the oomplain- 
ants, and injunction will not be granted.” 
The court however decreed an aooounting 
to ascertain the profits and damages which 
should be awarded the complainants, which 
was in effect the amount of the license fee 
to be paid for this oompulsory license so 
award^ by the oourt. The court in this 
case undoubtedly found that the “reason- 
able requirements of the public" justified 
it in refusing an injunotion on reasonable 
terma. 

It is true that the courts hesitate to 
refuse injunctions where the right to relief 
ia clear, but the foregoing case shows that 
under some conditions they will do so. 

In the case of Campbell Printing Prcmi 
and Manufacturing Company v. Manhat- 
tan Railway Company, 49 F. R., 931, the 
court while refusing to aot on the defend- 
ant’s suggestion that because it was willing 
to pay for the use of the infringing devioos 
it ^ould be permitted to continue to use 
them on the ground that it would seriously 
interfere with the running of its cars if it 
were oompelled to take off the infringing 
devices, yet the injunction was granted on 
terms which no doubt the court deemed 
reasonable, and the defendant was given a 
certain length of time to lemoM the alleged 
infringing devices. During the running of 
that time, the defendant had in effeot a 
oompulsory license. 

Many times have the courts refused to 
grant preliminary injunotiona on the 
ground that the injury to the defendant 
would bo greater than the advantages to 
the complainant, as in Hoe v. Advertiser 
Company, 14 F. It., 814, and thus on 
terms which seemed reaaonable to the 
oourt, it in effect granted a compulsory 
license, at least for the time the suit was 
pending. 

Suppose a case where the jttblio health, 
public safety or the welfare of the nation 
were involved, what would a court of equity 
do should a patent owner s««k an injuno- 
tion resttainiiig the nuMinfaetUfe. sale and 
use of devicsB which the evkisnee toowed 
were essential to imvent epidsmios, to 


save life, to repel invasion, and that there Notes for Inventors 

ware no subatitutee immediately available, n„kk«, #« in 

i* Ados Rubber to Kesene in Cbewlng 
Z It ^ .lames 


refuse the injunction because of the “rea- 
sonable requirements of the publio” and 
decree oompensatioa in damages and prof- 


D. Darling, of Philadelphia, descnlms a 
process of manufacturing chewing gum in 
which ho adds to roseno a suitable propor- 


Ito. thus ia effect gnuiti^ compuUory Z r n ? f 

Uoense? We bcllcvrtltot in such a case a .’ll" " r I," 1 ^ 


court of equity would not hesitate to refuse ^ 

aa Injunotion, on the ground that an in- Clothes Washing Ponnder. — In patent 
junction would operate injuriously upon 1,039,701 to Kdwin ft t^rooker, of Los 
the publio without benefiting the com- Angeles, Cal., there in shown a clothes 
piainant. It would however decree an pounder with aeonieal body bavinga handle 
aooounting so as to asoertain the amount of sooket at its apfix with a soap reeoptuolo 
damagea and profits whioh would be pay- within the oonieal body at the ajiex and 
able to the owner of the patent for this inuneUiaU'ly below the socket for the 
oompulsory lioenae. Such a jirooeeding handle. 

irould not differ matoriaUy from that pro- High-grade Flour from Low-grade Grain, 
vided by Section 17 of the Oldfield bill to — yof produemg a high grade of fioiir Irom 
oompei the granting of a compulsory a grain low in jirotcids Johann Georg Ker- 
lioCDso. It would therefore seem that in dinand Dombooh, of Amsfenlarn, Nether- 
many oases where the “reaaonable require- Jands, haa patented. No. 1,040,290, a jiro- 
ments of the publin" seem to require it, oess for treating the grain winch eonsisls in 
oompulsory lioenaea are awarded by the mixing with n quantity of the gram low in 
protoids about one half as miieh more of 
light gram meipienlly gi'nniriated, but 
LBKRI Notes whose germination in stopiKid before reaeh- 

n . . ...... .... . _ . . ing the stage to pniduee malt 

Patentability of Article as Afliected by 

Process of Making.— In affirming the de- A Demand for Coal-weighing and Dls- 
oision of the Commissioner of PatenU, In charging Machine.— One of the (^insular 
le llodkinson application for patent for an Trade Reports of the Dejiartment of 
iron or steel conduit pipe, the Court of Commoree and Labor calls atieiitum to the 
Appeals of the District of Columbia has Amencan eoiisiil has inquiries 

held that in considering the question of the his district for automatio 

patentability of an article made by what- apparatus for dischargiug coal from ves- 
ever process one may choose to employ. indicating that the apparatus should 
the supenority of the process by which it is ^ capable of weighing the coal as it is re- 
aotualiy ig immaterial. moved and suggesting that a suction tyjic of 

Aji .ti j D T k equipment which will remove the coal from 


Some Adjndlcated Patents.— In the si 


t below decks into the square of the hatch 


of toe Carlson Motor and Trook Company „p „„ 

V. Maxwell-Bnscoe Motor Company, 19< is desired. 

Fed. Rep., 309, claim 1 of the Carlson pat- 
ent, No. 797,666, for internal oombustion ^ Piano Violin Patent.— Walter K. Fox 

engines was held valid and infringed. In Chicago has secured patent No. l.OiUi,- 

reoently decided oases, the Ckiffleld re- 600 for n musical instrument in the form 
issue patent. No. 12,719 (original number violin having a keyboard and 

806,779) was hold vabd and infringed; the aimulating the jilaving of a 

Mell patent. No. 898,907. for vehicle wheel with 

tire, was hold void for lack o' invention in » vibratory string and an endless 

view of toe prior art; the Washburne pat- ^“<1 traveling across the string and be- 
ent, No. 517.084, for a cuff fastener, was tween pairs of rollers and twisted ihcreby 
held void for anticipation, also not in- to present, a broad aiirfacc to the string 
fringed if conceded vaUdity; the Wash- “otuated from the key- 

buroe patent. No. 663,972, for a clasp or the shaft carrying the 

fastener, was held not infringed: the Moody >“to 

patent. No. 691,889, for an electric fawns- »nKaeomont with the string, 
former, was held not infringed, and the A Syrup with Maple Sugar Flavoring. — 
CoMwell and Gildard reissue patent, No At this time when, so much is being said 
11,923 (original number 037,234), for a about the high cost of living, it iimy Im< 
stop motion for looms, was held valid and interesting to note that a West Virginia 
infringed. man has jiatentod what he leniis a soc- 

SubaUtutlon of Material.-The question "«nu»eroe which is «,m- 

of patenUbllity involved in the substitu- "f an extract obtained 

tion of material raises interesting questions, lifeless bark of the rook 

The case of e* parts Hobbs decided by '’^at the syrup will have 

Commissioner Moore, in which he affirm., ■;““‘P‘? the process of making 

the decision of the Board of Examiners 

in Chief, involved the substitution of ““‘P*® 

sheet metal for wood in billiard counter* “ in water until an extrmit of 

and the Commissioner hold that it did re- desired strength is obtained and the 

quire invention, the advantages alleged for is then stra.neil and commercial 

toe metal countem iKiing due to the well- ““^ar mlde.1 and boiled until the strength 
metal. In discuss- « Satlsfai'tory. 


known properties of sheet metal. I n discuss- 
ing the case, the ComnuBsioner said it was 
believed to fall in the class of devices held 


An Lnsinkable Rubber Boat. — At too 

eoont Rubber KxpoHition in New York, 


to be unpatentable by the substitution of Mr Joseph Pastorol of Asbury Park, N. J., 
material, citing certain oases, beoause the exhibited an ingenious rubber Isial. The 
substitutioD developed no new uses or frame is covered with sheet niblsir or rub- 
propertiM, rather than in the class whore bor cloth in such a way as to form indc- 
the substitution was held to involve inven- pendent air-tight compartments whieli can 
tion and to be patentable. He referred to be inflated to iucroasf. the biioyonoy of the 
toe distinotion between too two olaases boat. The elasticity of thi> iiiutcrials em- 
being well set forth m Union Hardware ployed, in the opinion of the inventor, will 
Company v. Selohow,Zn which the Court enable the structure to withstand severe 
said, quoting another oaoe: “Both involve blows and shocks. When subjected to 
a change of material in existing structures rough usage, the Isiat, ho states, will yield 
but in the one instance the skate operates instead of breaking, as it undoubtedly 
after the change predsely aa it did before, would if wood or iron were erniiloyed m 
and in the other a hose supporter whioh its constnietion. Masts, iiitlnttible square 
does not support is converted by the change sails, and wings arc mcludcfl in (he equip* 
into a hose supporter whioh does support, ment of the boat Tbo sails and wings 
In the former esse by the use of chMper, are made of rubber and can lie iiillated by 
lighter and stronger metal toe skate is made compartments, the idea being that they 
obeapw, Hiditer and stronger, in the other will add to the Imuyaney of the boat, 
the subetitutkm of a rubber button for a When lowered all the way ilowti, tho sails 
metal button teftoafonaed « destruotive rest on the deck and the wings right at tho 
and inoperfttiv« devtoe into a highly suo- edge of the boat. The masts arc made of 
oessful one.” hard rubber. 



RECENTLY PATENTED INVENTIONB 

rill HI coliamiiH aie opan tn all patcntesa. 'luv 
nxliiiN arc lunertnd b; apeclal arrtncaiDGnt 
Kith Hill liivtnt(ir« Thrma rm appllratlon tu tb« 
Advi-rtlNlnu Itepartiiifnt uf the SciMPTim- 
MUKBU'Ah 


Prrtaluluc to Apparel. 

HAT lirtx— II llLUTK, S28 AudoboD Av«, 
Ni'w York, N V Tlila box Id roDatructed of 
tf'U'NropU ai-rtloDH with meaba for holdtug tbe 
Hi-i'tloUH lit prcdftrrmlDed poaltlona relntlvrly 
til rai'h iitlinr to aocoiiiniodAto bata of differ 
ent aixi'H HO that tbo bat box may lie parked 
tn a trunk witbnut danger of Injuring the hut 
'I’hr hcBil of the outer end of one of the ai>c- 
tloiiH In removable to |>erinlt the uaer to rearh 
tbe interior of the bat box 

Portalolng to Awlatlon, 

(1YUOPI.ANK— N K HnnwN, fjrand Haven, 
Mich Thla Intontloli rontemplatea a revolu 
ble aeroplane adapted to aaennd or dearend 
vertically, either In a borlxnntal or Inclined 
path The liiveniton la preferably tornieil a 
"gyroplane,” thla name In-lng appropriated by 
reaauu of the analogy which the maebtov 
beara In action to the gyroacope 

Kleetriral IkoTleea. 

IIIOII PtlTHNTIAr, INBllbATOll— Lotiia 
HTaiNakUcigit, llrooklyn, N. Y. Mr Hteinherg 
or'a invention relateu to talgb potential Inati- 
latora, and more particularly to auch Inan 
latora of apeclal form an are adapted to be 
monated upon a wall, a dour, a roof or a 
partition or adapted for use In roiinertlon with 
oil awltehea and oil trnnaformera, and In varl- 
oua analogoua rclatlona 

TKOld.lOY WIUH HWITfTI flit FUO(J--J 
Kiniiv, r. O Ilox 4in IViugliia, Arlx An 
object here la to make an easy and more ri- 
lluble eonneitlon belween the main line wire 
and a awltch wire than hiia liltberto been poa- 
alblc Alao to provide nieaiia for reducing the 
danger of a mlaplaced trolley from beeomlng 
lodged In a awlleh or frog 
l’(INM«'TIN(! TKItMlNAL— A. J, AbbiN, 
Koom Ihkl Tribune Itldg . Now York, N Y. 
Thla Invontlon providea a emitaet member to 
be aecured upon the end of ii flexible conduct- 
ing cord or the like, said iiiemlwr having a 
imrtlon nerving the double piirpoae of a wing 
tcrew for huldlug wild member upon aald cord 
and fltting upon n binding pout for tbe pur- 
pose of eatabllaliliig elertrleal eommunleatlon 
from aald cord to the aiiiiie 


Of Jiitereat to ■''uruiora, 

IXIDBI-K KNII'K IIOX FOU HKKT HOOT 
BUCINll MAI'IIINKH M Fahc nvN, care of 
Alexander Kntr KOIlien (lermnuy In the prea- 
ent Inregtlon the elamplng plate of the front 
knife which Ber\eH iia counter pleeo for the rear 
knife la tippnhie about nn nxia In proxlioltv 
to Ita front edge In a manner known lu eon 
nectlun witb aitigle knife biixea and front knife 
rounter-pleeea of double knife boxen and la 
provided with height udjuatlng meiiua for Ita 
rear ujiiier edge which adjuata the rear edge 
of the bearing plate In height Independently 
relatively to the rutting edge <if the rear knife 
without the whole of the front knife being 
alimiltancoualy moved forward parallel there 
with 

Houaehold Ittilillea. 

BlIAtiK IlOliDKIt- II (iminmiENu, care of 
riileog<i ()na A Mice Fixture I’o . 444r. Clinton 
Ave.. Chleago, 111 Thla Invention rolatea to 
an Improvement In nliade holdera for Inean- 
deaeent and other Ininpa and It etnhodlea a 
ennatrnerion that la dealgned to enable the 
alinde to be readily and eaallv attaelual In jroat 
tlon with referetire to tbe lamp globe or bulb, 
nnd aa readily removed therefrom In eaae of 
danger oi when, for any other reaiou, removal 



HHADR nOUtKR FOB INCANDEHCBWT AND 
OTIIKK I.AMI’ft, 


la neeenanry Ita iiae la not reatrleled to a 
abade holder, but may be employed In other 
relations The holder may be attuelietl to the 
lighting flxture on which it la iiai-d either In 
upright poaltlon br In horlxontul or Inverted 
poaitton The engraving plcturea a aide eleva 
tlon of the shade bolder, partly In aeetlon, 
thowlng the conatructlon of tbe bolder. 

or Cienerat Itatereat. 

ADJITHTABI/K SPRING BBABHR.— F. A. 
llAHiiE, SII2 Jefferson Ave , Brooklyn, N Y 
This Invention lua reference to a new and Im- 
proved spring-bearing roll for uoe In printing 
proeaoi, to draw off tbo paper without bgsat. 
lug, end loTaiiow for mtwbI tUckBooMi of 
ptpw on tlM toll. 


/fiWTtiitoMUtfi'lti 


BANANA PACK BAPDLB.— A. ». BowngA, 
P. O. Box SM, New Orleena Ia. Tlilo mOdU 
la designed tor use In carrying bnbobes pf 
bananas from plantatton to rocalvlng or ' 
lag stations Tbe saddle comprlaoe • top 
pocket, side pockets below tbe latter at oppo- 
site Bides of It and Intermedlato pads -fortB- 1 
Ing partitions between side and tap pockets.' 
Mosns provide for protecting the trait from 
brulaea from projections la the road aud in- 
jury from the aun. 

OVKR8HOE FOR HORBHS.— C, O. tNHAira, 
K F U. Taunton. Maas. The object Of this 
overshoe Is to prevent the slipping incideai 
to eertalti conditions of slime covered road- 
ways and to sleet and lee-covered pavementa, 
the aald calks are sharpened, and proftrably 
formed from suitable hard wearing aatsrtal 



OVEHHIIOE pou 


as chilled o-r alr-eooled steel. In the 
I praetb-e to wtilrb the employment of tbe 
Iniiils Itself, the overshoe Is carried for 
In any emergoney The engraving pre- 
sents a bottom plan view of the overahne, ■ 
log the same In conjunction wltb the ordinary ^ 
wearing shoe to which the overshoe la se- 

Prlme ffloTera and 'rhelr AecenooHaa. 

EXHAUST MfiTOR C. F Hioit, 1488 Wil- 

liamson Kt , Madison. Wla. The principal ob- 
ject of this Invention la to provide a c 
'onstructlon wherebv tbe power of an engine 
nav be Increased and the operation tb 
■emiered more efficient by taking caro ol 
'xhuust from this engine and utilising tbe 
power present within. 


MEOnANISM FOR OFKRATINO TOY 1 
KICKS— A. PrsivplCH, Clio W 144tb Ht, : 
hattau. N. y . N. Y In this rase tbe at 
Inventor is to provide ii new and 
id mechanism for opersting toy derrlcka 
arranged to raise, lower or swing small 

le use <,f a motor drhen mechanism easily 
■oiled bv children, affording conaldvrable 
lemeut aud at tbe same time providing 



MEniANIBM FOB OPEBATINO 


an iDHtriictlve toy A boy or other child 
readily control the motor by inanlpalatiDg tbej 
■i M-rsliig lexer thereof, nnd also readily con- 
rol the two handles for operating the derrick 
vltli a view to raise or lower the load, to 
iwlng the boom up or down or sidewise on 
rurning the post. A aide elevation of tbo lu- 
feiitlon is shown lu tbe illustration. 

Pertaining to Vefelcdca. 

Nl'TACHMENT FOR BABY CABRIAOB8. 

I T Mi’ufur, 850 uakland 8t., Brooklyn, j 



ATTAOUMIfHT FOB BABY CABBUUHIII, 

N Y. This attgebment supports a canopy 
mosquito nottiug, and Is adapted to bo 
._..ed to any oatriage within tbs Units of 
adjnatment of tbo attactamant PrarMaff to, 
'mads far ■ffJBstlag tbo darlet M to Wtotlt 



1 uldtll, to aceariAiwt isito Hflf ’Mto 

■ ■ k wtoch U to to to pmA. I 

jsos • bottoto toana baiN 

lag sMa bars and a nwat baiv 
aataadlng aad nombsra toot c 
totranl aaab atbor and oTcffbaoBtog at too top. 
tbs ana aad manbar ovarhanBltot to a |Ptoator 
dsgrea than tbs other. Tb* aUfraviag sbaws 
a Bide slavatton with the bettlag In ptoea. a 
coRtofs bMag tndloated to doittod Itoai. Tbaj 
* ~ a bad ooueb or tto 


HltBPBNBION DBVICa FOR AUTOUO- 

BILBS J. F Will, 281 Union St, Joraay 

City, N. J. To deaden tbe ielOag mad JmrMut 


suspension frame la so designed that the body 
of tbe vehicle la supported on axles with Its 
center of gravity In the lowest poaltlon; and 
It Inclndea an arrangement of vcrtleaUy and 
hortaontally yieldable springs, by meaaa of 
which tbe vibrations of the veblela to motion 



NTTBPICNaiON DEVICE FOB ADTOMOBILkB. 


thna pernilttiag ee- 
eupanta tn travel wltb the greatest degree ofj 
comfort even when rubber tires are not i 
The llluatratlon herewith shows a front 

xn automobile showing the suspeoslon frame 
place between the vehicle Imdy and the j 
front axle thereof. 

VKHUTJlJ JACK.— II. F. LiDDOW, caro of| 
W, T. Adams, Corlntb, Miss, This automatic 
Jack Is for axles of antomobllea aad i 

tame having a rocker 
body to which Is pivoted an axle-aupportlng j 
bar adapted to antomatlcally engage an axle 
vehicle Is rnn over tbe Jack. It Is 
parttcnlarly adapted for use In snpportlng j 
that tbeir tires may be entirely 
relieved of pressure when In the garags. 

VBIIICIhB WIIBBU— Paul D. Udbo, Bb- 
bana, Cuba. The present Invention has refer- 
vehlcle wheels and It has fur Its object 
the provision of one with a rim having oea- 
verglng aides so that the tire sectioas havlBgj 
lateral oxteaslona at their iaaet ends may be 



between tbe sides of tbe tiro to be 
Into position, tbe tire sections belag Intro- 
duced through an opening In one of tbe sides 
rim which lx normally closed by a 
binged to the rim. A side elevation of the 
InrentlOD Is rapreseated to tbo engmvliig. 


Nose — Coplsa of any of tbaaa patents 
be tornlebed by tbe Bciaiixano AMUticaii for 
too cento each Pleace elate the name of the 
patanteo, title of tbo iavantton, and data of 


Wa wish to call attontioo to tbe foot that 
» are to a position to rendar coaipetaBt oar 
vlcaa to every braneb of patoat or ttadaHiaark 
Ow staff Is composed of meebaatoal, 
oloctrical aad chemical exparta, tboronikto 
I trained to prepare and -proseonte all patapt 
appUcatlons, Irrespective of tha eomplag aatura 
of tbe aabject matter lavalvad, or of the 
cialtsad. teebnieal, or eclentilto kaatrladgs 
[qulrad therefor. 

Wa are prepared to reader oplatono ai 
validity or Infrlngeroeat of patOatoi 
regard to eoadicto arlalng to 
unfair competition matterg. 

Wa alio have associates , 

, orld. who assist la the proeecttUoa df patodt' 
;ard trade-mark appUeatians tied la all apna- 
triea careen to tbe Unitad Btatoa. 

Moag-AOo., 
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''l3|paiis.'tIii6Way 
to Better Pay 

five dollars, plus vour 
promise to my me balance 
at t^e rate of 17 cents a day, 
places in your bands the 
newest model Oliver Type- 
writer No. 5, our very 
finest production. 

The^ best advice that can 
be given to the young man 
or woman who wants to 
break into business is: 

Get an OUver 
Typewriter! 

This offer places at your com- 
mand a machine that turns dme, 
energy and enterprise into the 
pure gold of success. 

Thousands of ambitious voung 
men and women, with the aid 
ol Oliver Typewriters have won 
their way to better pay and 
broader opportunity. This is 
the age of mechanical writing, j 
The ereat worid of modern buiineM re- 
volvee around the typtwrkae. Type- 
writer operaton are in demand eveiy- 
when. Our employment bureiua in all 
the important cities are swamped with 
calls for competent Oliver operators. 

’*’l)klVCR 

Typ«wr«4tv 

The SindofdVM Writer 

You can quickly learn on ytur nm Oliver 
Typewriter and qualify yourself for a 
position. You can nuke the machine 
meet the payments while you are doing 
work just for practice. 

Easy to Pay 
•— 17C^tsaDay | 

Y6u (toubtjen ipend more thin this iraount 
every day for trifle* you do not need. 

Thoiieindi have paid for Oliver Typewriters on ' 
diiephn without the slkhtett effort. Are you 
going tB let a matter of psaw/w Maud between 
youaiul tni* money-malclng machine t 
AMlnet yeiri* risk of $5, ttu risk a glOO type- 
writer— Ue Mime machine that it used by the 
gmetcat fitma and corpomtions throughout the 
woritL 

Shan w« aend^ou full details of the |J purchase 
plan r " ' 

Cloaks nuttUd tn rtfuttt. Addmt 

The OBverTypcw^ Ca 

HI OIrrar f |rpewrifeer Bug. 
€11^ _ 




Lumdifav of the BsttissUp 

York” 

(OoneluM /rew peee SSS.) 

Dakota,” nnff no on. An we have aaid, 
the principal dlOerence between the 
“New York” and the “Wyoming” la found 
In the armament. The new 14-luch gun 
la an extremely powerful weapon and a 
great advance upon the 60-callber 12-lnch 
gun of the earlier Bhlp. The Increaae 
In dlmeneiona and power over the 12- 
Inofa type Is an followa: Length, 
S4 feet, an agalnat 51 f«et; weight 
68.8 tons, as against Sai tons. The 
velocity In leoa by 300 feet being 
2,600 feet per second at the muszte, as 
agalnat 2,000 feet but the shell has gone 
up In weight from 870 to 1,400 ponuda, 
and the munale energy ban rlnen from 
01,644 to 65,687 foot-tonn. The extreme 
range has fallen from 24,000 yards to 
21,000, a matter of no eigniflcanoe, as this 
range will never be used In practice. The 
penetration at 10,000 yards Is about the 
same, being 16.6 Incbea through Krupp 
armor for the 12-lnch gnns and 16.0 for 
the 14-111011 guns. The greater power and 
effectiveness of the 14-lnch piece la due 
chiefly to the very large bursting charge 
of high explosive contained In the abell, 
and the larger number and greater total 
weight of the flying fragments. Three 
or four effective bits, with penetration, 
out of a salvo of eight or ten 14- 
Incb gang would go far to settle the fight, 
either by Immediate disablement or such 
damage to the ship and demoralisa- 
tion of the crew as would prevent the 
enemy from doing effective work during 
the rest of the engagement. 

An Interesting fact concemlag the “New 
York” and the “Texas,” la that they are 
both propelled by vertical, triple-expan- 
sion engines. This type of motive power 
was decided upon at the time when the 
efficiency of tbe steam turbine had not 
I reached the point which It bolds to-day; 
for the introduction of redaction gear 
semns In a fair way to solve the dllHcul- 
tiea of tbe turbine marbie drive. It la 
likely that the “New York” and “Texas” 
will be the last ships of our Navy to be 
driven by reciprocating engines. 

The “New York" Is protected by 12-lnch 
Krupp armor on waterUne and gun posi- 
tions. The secondary battery consists of 
twenty-oue 6-lucb rapid-fire guns. 

Aerodynamic Experimenti of 
Doc de Ooiche 

(OohcIuM frvm pat/t MU ) 

the front plate of tbe car, and when run- 
ning It was seen that the streamer keiit 
quite parallel to the car's direction, show- 
ing that there were no rising or descend- 
ing currents at that level. 

The Inventor used a method by which 
be was able to take a very accurate record 
of the air pressures ui>on different points 
of the Burllace of the plate. The pressure 
at any given point was obtained by using 
a small open tube which ran through a 
hole in the plate and lay flush with the 
surface. The tube was connected by a 
rubber tube to a pressure gage ptaced on 
tbe automobile. After trying varluus 
kinds of gages, he settled upon a simple 
U-tube partly filled with liquid and hav- 
ing tbe rubber tube attached to one 
branch, while a scale placed in tbe rear 
served to show the pressure by tlie rise 
of the water column. By narrowing up the 
tube In the bent portion it was possible 
to use distilled water for the gage wli'h- 
I out any marked vibrations due to the run- 
ning of the car, thus avoiding the use of 
glycerine or other heavy liquido. 

One of the most togenlous devices is 
the one which was used to take photo- 
graphs of the pressure gage records. 
What is desired Is to find the presenres 
aloog 'em line of the teat plate at the 
same time, and by usiiiif ^bt separate 
holes and tubes akmg one ttae he could 
obtain eight records In a single run of 
the autoffloblte and «sa sum that the 
workliv condUloiM muta glsrays tbs aame. 
An bartniitaiwofia ifftotoffnipb of fill tbe 

nm mm is itet wm mm um mo- 


This Wool Can’t Scratch You 



I T’S on the outside — where 
eheep wear it — where it 
keeps you warm without 
touching the skin. Inside is 
cotton — soft and grateful — 
two fabrics in out — ^jonied by 
wide firm stitches about lialf 
an inch apart. Between the 
materials tlie air circulates 
and keeps the garment fresh 
and dry. 

Both the woolen outer fabric 
and the cotton lining arc light 
in weight — combined they weigh 
less than the ordinary all wool 
or all cotton winter garment. 


DcioToia 

Hea.llK Urvderweakr 


DnofbJd has all iKe warmth of “All- 
wool” without its “scmtfhlncss*’ — 
all the loftnesi of cotton without 
Ita clamiuy ** stickiness.” 

Unliks ordinary uudsneoar th*r* 
it no taronff titU to Ihte/uld — tht 
tteo rongh tid»t foe* sack othsr — 
Duo/old fttU at good a* it looks. 

Its gi^ laundering qualities will 
be greatly appreciated by everyone 


who ha* struggled with thick, mat- 
ted all-wool garments shrunk out of 
their original shape and siso. Ihut- 
fold it ftr»-*hmnk—kSxo cotton lining 
still further aids in resisting tbe 
shrinking of the lightweight woolen 
fabric. Obtainable from dealers 
everywhere In union and two-piece 
suits in all sises and a variety of 
weights and colors. 


FREE-? 


DmToM Health Uaderwear Co., tt-SS Elisabeth SL, Mohawk, N. T. 


bme of December 7, 1912 


The Grand Central Terminal 


lUostnited by Jules Guerin 


There will soon be opened in the inty of New York 
a gateway that leads info the heart of the western 
world's greatest city, a gateway that symbolisRs the 
[leaci^making work of the engineer and the changes 
that he has wrought on civilisation. 

To Mr. Jules Guerin, one of the most distinguished 
artists of our time, has been intrusted the task of 
presenting the symbol. He has made for the Hcien- 
TiKic Amekican two mosterpieces — one of them a 
colored cover, in which tho .station i.s shown looming 
up mysteriously in the night, illuniiimted from within 
by its own myriad lights ami from without by the 
welcoming lights of the metropolis He has also jire- 
parwl a double page drawing of tlie “Terminal City” — 
a drawing in which the brush ami pencil have ex- 
plained better than more words can explain it. 

The engineering side will be treated in tho usual 
Scientific Amehican way Faseinating, indeed, will 
be the story of the work Few realize that in the 
Main Station alone there are approximately 28,930 
tons of steel; that the total excavation amounb-d 
to 3,094,750 cubic yards; that there had been removed 
up to May Ist, 1912 , 20 . 3 , 92 .’) earloads, which would 
makeatrain reaching from New York City to Omalia; 
and that to blast out the 2,000,000 tons of roek, 
730,000 pounds of dynamite have been used Then, 
too, there is tho story of the tracks, liow they are (son- 
neoted with the subway, how they liavc been laid 
underground tier on tier, and how tlie whole s^adon 
has been planned so that it would be not an eyesore, 
but an architeoturul adornment to a great city. 
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The greatest comfort-smoke of alL 
Made of the finest Burley leaf 
possible to secure. Aged to a rare 
mellowness — a smoothness that i 
delights pipe smokers. i 

i4sA your dealer for Vehet 4 

6 10«TINS ^ 

HANWS'BMBS 

fa 

huniKicr ]^rs • iM 




First Aid Always, — 

Di oxo^ en 

keeps little hurts from getting big 


MOTORISTS! 

Save Time, Trouble, Expense. Master 
Your Motor. It's Easy If You Read 

The Modem 
Gasoline Automobile 

Its Construction, Operation, MaiiUenanee and Repair 

By VICTOR W. PAG^ M.E. 

Covers every phase of Modem Automobile Practice — die latest and best treatise 
Over 700 (6 x 9) P^** TEN LARGE FOLDING PLATES 800 lUaatiatMms 

Price, $2.50 

Th«> Irttl'W ivnrt most c.implnti' troatlip on tho Gasoline AatemoMM ever Issued. 
Writteti )]j slhii)ie laniriiHKe by a reeoKulaed authority, famlltar with every braneh 

of thi lint liKluHtry Free from technical terms Hvorythln* Is explained 

HO Hliiiiilv tliiit Iiiivime or nviTBKc IntelUxenee may Rain a comprehenalvn knowl- 
edRc of the itaHolliie nutonioblle The information la up-to date and Inrlndea, In 
adilllloii to III! expoHltlon of prlnelples of construetloii and description of alt types 
of Hutoiiiolillen mid their components, valuahle iiioney-savlnji hints on the care 
and oijeriitiuii of motor curs propelled by internal comhustTon euRlnes. AiuouK 
Home of till BohJeitH treati^ mlRhf Ih- mentioned Tor|H>do and other aymmetrteal 
lv\* ‘H ^I7'Hl't‘Ii!'*i*T'rH^' li''r''''i^j'^t''''d*n*"*t ’ valve a^^ttor 

universal application of imiRiieto Isnltlon f development of *automobUe ^elect^Oll^t' 
liiK HVHleiiiH bloik iiiotors, underHluiiR chassis , applteatlon of practical aelf-atart- 
ers, lonR stroke and offBei evllnder motors; latcHt automatic lubrication ayatems: 
silent chains for vulve operation and ehango apevd gearinR ; the use of front wheel 


nUhed, One of our rlewe sbowa tlie etsllt 
tubes leudlnK from Uu» tout idate to Uw 
box eouUlutog the preMVre gages. In 
the box Is an lllnmlnstod scale and s 
camera fur taking tbe record, and the 
operator works the shutter while the au- 
tomobile Is between the rubber tubes on 
the road. Added to the series of 
is an extra gage with both ends tre^ tiM 
having the water columns both at the 
same level. In order to serve as a check 
and to enable one to make any slight cor- 
rections for tbe movements of tbe Ihinld 
when on the road. 

By taking tbe presNuree along various 
Unes of the test plate, a chart la obtained 
which shows the pressure all over tbe 
plate. The melluMl employed by the Due 
de Quiche appears to be one of the most 
accurate yet employed for such experi- 
ments. 

The Budunen of Africa 

(Ooseisdad from page <70. ) 
not so finished the obvious inferenoe is that 
the artists had not the same leisure in which 
to do them —probably being harassed by 
enemies or having to make long journeys 
to replenish their food supplies. Under the 
more adverse oiroumstanoes their unique 
mural decorations were not so perfect in ; 
detail. The markings on the animals, if 
not roproduoed in their actual colon, have 
nevertheless been defined with striking 
nlearnesB by the rude painters with the I 
meager moans at their oommand. Mr. 
Thomas Baines, F. R. O. 8., the celebrated 
South African traveler, has held that the 
coloring was done with a feather; but in 
Dr. Elmore’s opinion tbe extreme fineness 
of many of the Unes effectually oombata this 
contention, and that a people able to exe- 
cute such paintings would make brushes 
by binding together bristles plucked from 
dead animals. 

Etching on parts of the rook is also i^own 
to have bwn freely indulged in by the Bush- 
men, and with a truly astonishing degree of 
skill. Such work is found on the flat, 
smooth rooks in different parts of the 
colony and exposed to the weather; but 
seldom are paintings and etchings to be 
seen together. . 

At Vryburg, just before entering Mafe- 1 1 
king, are some fifty or sixty etchings, each 
_ Dr. Elmore states, magnificently done. 
One of them, a giraffe, over two feet in 
height, IS a really beautiful specimen, and 
near it are outlines of hippo and eland. 

A somewhat striking difference between 
the etchings and the paintings (although 
both are always found in profile) is that in 
tbe former the eye of the animal is distinot, 
whereas it is almost mvariably non-existent 
in the latter 

Having obtained a thorough insight into 
the subject of the Bushmen paintings so 
far as South Afnoa is oonoerned, Dr. El- 
more has left fo- Australia, for be has 
learnt that the aborigrines there also decor- I 
ated their dwellings with quaint colored I 
drawings. From the Commonwealth, 
after careful investigation, ho prooeeds to 
the United States, and then direotly for 1 
Arizona, to study tho primitive etehings § 
in that distriot. His object is to aaoertain ” 
whether any oonneotion between the three 
may reasonably be deduced. 

ii 

a 

The Heavens in November i 


Office 

omy cnlyben^ < 

fits derivedfroni thetise 

oOCfin EqSpM 

An office fitted tfaFoughout tridl i 
Glo^ - Wernicke atandartfinsd 
office devicsi comet honsttly by an ap* 
pcamce of efficiency and tkilltd nian« 
Sgement which wins the respect of 
every visitor snd makes tbe smployssf 
ukeprideintheirpoiitimuthatKiolv«i 
ittelf into dollara for their employers. 
Manylaigesndsroall buiinettei are W- 
equipping their office to benefit by the 
many advantaget of Olobe-Wernlcke 
•UUKhidiaed office equipment. Writs 
for Cstalog. Addreu Dept. 8-tl0. , ) 

SKiStetanffreldMCh;:, 

aNONNAIlOMO 
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Prepare for College 



Polytediiiicliistitote of Brooklyn 


SsB.p MoS.p flndB.S. in Chenuatry; also 
graduate oouraes in Bdenoe leading to the 
degree of Master of Soienoek 


PORTLAND CEAIENT MAKING it deteribed 
in tecalte anieks ce n ts i a sd in Seie^Se Amerissa 
SuppUtenti 1433, 1463. 1466. 1510. ISIt. Pfios 
10 Gena ssch. For ssla by Muna A Co., lae.. sad 
all newidealen. 
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In practical knowlsdse of 
irry. Tbe book tells you 
>n omitted, a» detail has 
t, acceaaorlea. tools, sup- 


iMM'n Hliuhtcd Every part of the automobile. Its equipment, accesaoriea, tools, sup- 
plIcH Buure parts necessary, eti', have been discussed comprehensively If you 
Hic or Intend to become a motorist, or are In any way Interested In the modran 
RuaoUur imtotiiolille, this Is a book you cannot afford to be without. 

THIS BOOK IS SUPEXIOR TO ANT TREATISE HERETOFORE PUBUSHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN E^YDSTAa 

Not too Teelmieal for the lepmae—Not too EJeaentpry for tise MeooEnpert 
MUNN dk CO.,bc„ 3 ei Eraodway.Naw Yotk, N. Y. 


Pleiades, and Is well placed for observa- _ 

tlon, being In cpposltton on tbe 23d. His 

rings arc m.w seen widely opened, and ^^^g?*"**®?*^***^* 

be Is a splendid telescopic object j, 

His largest satellite. Titan, appears of ^ 

magnitude 0.4, and Is therefore visible In III <S Op 
any tolesco[ie exceeding two Inches In ttrawsiiaB sarsmia'SGliiSrSSs 

aperture. The next brlgbteet satelUte, — 

Rhea, Is of magnitude 10.8, and. If loo- VV eye 

lated, might lie seen with an aperture of If QAIItlfli I IJMIVMIIV 
Incbee ; but, being near the planet, an f vVITwIIIm V 

aperture of 3 inches will probably barely „ . _ ^ 

show it The next two satellites (count- ®*®*>’*® •mdonsty and - Portable, Coamry 

lug inward toward the planet) Dlone and **omss apscial far use eiHh. Ge s dH ne SagllM 

Tetbya, are of magnitudes 11.5 and 11.4, WCWR'iOiWMR 'DftMPWf. 

and require fully 4 toohea- Bpertni:e to 

show them. Titan, whose iwrtod Is Vary 

nrariy 16 days, may be found on the west 

of Saturn on Norepibsr Sd, sonttk on ' 





SC^nCAME^CAN 
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W^m’t Leak 


^^^V%£.V‘U! 

2feAi!,«aEK 

♦oht kll run down wton pen ia In 

* 1^11 tha hanl; ot tha IMr~fR d<h 
■ret»~-haats tba air tn tlie pen, the 
ilr«litpMida,puabM up thlou|^ the 
inlnrn^ tube, aund drrvea the Tnic up 
and nut, aprawling it all uver tlie 
wrttiiwend of the pen to amudpo 
mW £i«en when you remove cap 
to write. 

The Parker Pen la built with a 
mirewl feed tube: one end of it 
touefaaa the banel wall, gee X-ray 

BuelM tlie Ink down and out of the 
Parto food tube before the warm 
axpaadinp air aoea up. Of j^rae, 
wlMD the air goea Up in the Parker, 
po Ink «oea with It. 

Time dp you a«a how the aclenee of 
Phiw* kaepethc Parker Pen Irom 

vSiSt Pena write amoothty for 
they have lik gold pena tipped with 
haj^eat ht^ou. They never blot . 
or aklp bccauae tlie Paraer gnear 
Head Ink Cimtrollor keepa Ink from 
dowtng toe mat or too alow. 

Parker Lucky Curve Knuntain 
PMie. It, ll.W, ••,»«,$< and UP, ao- 
uording toalie and ornamentation. 


roUKTAIN 

N«v Parkar Jaah Knife Safety Pen 

rtfuiei to leak— even when Irnttein 
UP 8i^llaljeaforlai|yVpuriio.ete. 
Prleea fri,W, |«, ie. Is and up. 

New Parker Ji a impenrtog CUp 
mleka like grim death—but rfirap* 
pears uulok when you remove rap 


d^ter (lot'an't hat 

you (<01001010 cab 
to aolort from. 


tlParkBow Opnoaite Peat OfOen 



Solders and Soldering 

« iry»(wa>tac<aiipl(aataatl>aul « SeUert and 


; #)io*ie period la 4 days 12 houn. is eaet 
; ot the pUuet at 3 A. M. oa the Sd, 3 P. H. 

I ou the Ttb, etc. The obaerver with an aa- 
tronomlcal teleacope will, of courae, re- 
member that It “Inverta" the object under 
obaervatlou, ho that the aatelllte will ap- 
pear Mat of the planet when really went 
of It 

TTranue 1h evening atar In Caprlcoruua, 
now pretty low In the weat. Neptune la 
in Qemlul, and conioa to the meridian 
about 4 A. M 

The Moon la lu the lant quarter at 0 
P. M. on the Int, new at T P. M. on the 
8th, In her firnt quarter at 4 I*. M. on 
the leth, and full at 9 A. M. on the 24th. 
She la nearent ua on the 3d, farthest away 
on the IdUi, and iienroat again uu the 
28th. She la in conjunction with Mara 
on the 8th. Mercury on the lOth, Jupiter 
and Tenua on the 11th, Tlratiua uu the 
14th, Saturn on the 24lh, and Neiituue on 
the 28th. 

Princeton Unlveralty Obaervatory. 

Puuuna Exposition Postage 
Stamps 

tTHIE Poatinaater-Goiipral recently In 
apiiruvlug the dealgna prepareil by the 
Bureau of Engraving and Printing for 
the at>eclnl laauo of poatago atampa to 
commemorate the opening of the Panama 
Canal, directed the .80.000,000 one cent, 
150,tK)0,(KM) two cent. 8,000,000 five cent 
and S.IKKI.OOO ten eent atampa he prepared, 
and that they he placed on sale begin- ' 
nlng January lat. 1913. 

The aerlea comprlaea four denumlna- 
tlona. a a aet forth almve. The atampa are 
about throe fourths of an Inch high by 
one and a alxtoonth Inches wide; at the 
top appear the words “U. .S. Postuge" and 
"Sau Fruiiclsco, 1013." In the left hand 
border la a brunch of laurel and In the 
right hand liorder a iialm branch; a 
numeral expressing the deiiumliiatiou la 
shown within u circle lu I'ach lower cor- 
ner, with the word "ceuta" hetwe<*u The 
one-ceut stamp la green and In the center 
appears within n circle, a huat of llulhoa, ' 
dlecoveror of the Paclflc ()ct<un, looking • 
to the left, and wearing a culrasa and a 
helmet with a plume. On either aide 
of the background are palm trees with 
the ocean In the foreground. Btdow the 
portrait, lu a borlzonial panel break- 
ing the circle, are the worda “Baltion, 
1513." 

The two-cont stump Is red. It represents 
the Uatun locks of the Paiinmu Canal, 
with a merchant steamer emerging from 
one lock and a warship in the other The 
mountalua of the Isthmus npiienr In the 
dlatance, and palm trees on the right 
bund side of the locks. Beneath the pic- 
ture are the words “Gatun Isicks” 

The flvt>-cent stamp la blue, and preaenta 
the Golden Gate of .San PrauchK*o harbor, 
with the sotting sun lu the Imckgrouiid 
and a steamer and a salllug vessel in the 
bay. The words "Golden tJate" apiiear 
below the picture. The ten-ceut stamp la 
dark yellow. The auliject la "Discovery 
of San KrauclH(M Bay," from a iiaintlng 
which represents the discovering party 
looking out upou the distant bay. All of 
the new designs are flue examples of the 


garages 

STE EL rsrfrmwsMlMMdMetsrsysIm 

$30to|200 

Easy to pat up. Portable. 
All sloao. Poet al brink* 
■■HKaHHW iBtoit Ulnetraltd o«M«S. 

W« wm Mak« Your I^TAL 
PARTS, NOVELTIES, STAMP- 
INGS uri SuB ArtSdsf of an IdiHb 

W« tavolorw IMtecy «s*m ami m aSa ft i aautaanat tor gaa- 



HAMMKR 

THE 

HAMMER 


Accident Proof 

If they tell you tliat any other re- 
volver is as safe as the Iver Johnson 
ask them to “ Hammer the Hammer,” 

The Iver Johnson is absolutely so/e from acci- 
dental discharge — not one of three million in use 
was ever fired save with deliberate intent. 


Iver Johnson 
Revolver 


than you can aim, and delivert a imashing blow which du- 
able, wherever It hill. 

The white Safety Lifter intervene, between hammer and 
tiring pin at initant of firing— then drop, down. 

MMi nrn osTAuta 

iNt hkMN't tat t Cyih WhIl 170 Bm ttmt. ritetaa taL 

NSW YOXK> W ChlBlm 8t(a« 

MN yXANCltCOi no. a. Sdkaan Co.. 717 MaSM Suaol 


SPARK COILS 

AND THEIR CONSTRUCTION 

160 daaaib W' Iha mattg of a Ds-oiab «aA oag 
I$I4 ti3!^to!rteuaikaae«Jlacaai ■pinimiiiiai. 





UucSonrf a S-iadi BaA coil 
( oriha^iaYt an illniaiaiii 


. Ann $lnik COM <ritf fe mtsU ft lOe. 
llaaa*Ca,.lae..Pataika>«Stl •nakraf.M.T.Olr 


Mak« and bom* It,^ ^ 
own pa. A lafi:, brilliain 
light which camiDoihadow. vi 
L Cloan and odorlam. Over 
k soo MjrlM of lamp, from I 
n loo to a,ooo camSepower I 
ftUne<)iiaUeil(arhoina,oAcei, ” 

Wikt foe ^talog. ■ 

AaaMaWanlad * 

TteAeBlLlQMCo. 

IT B.ltUl.,C^,0. 


JUST PUBUSHED 

SOENTIHC AMERICAN 
REFERENCE BOOK 

EDITION OF 1913 


CvrlopodlH of rurniiilaa. Handbook 
of Travel, Kte. Member of the 
American Btnttitlcal Aaauctatloo. 


Handyman’a Workabop and Labor 


Notice 

I N view of matjy Inquiries received from 
subscribers and advertisers relaUvu to 
a new edition of the Encyclopedia Ameri- 
cana and certain otlier publications issued 
or sold by the Americana Comiiauy or 
"Sdontifle American Compiling Deiiart- 
ment,” Meesra. Muuii A Co., lucorpurated, 
state that such publications have no con- 
nection whatever with the Soikntikk’ 
Amebican published by them, and that 
Messrs. Muun A Go., Incorporated, have 
no interest of any sort In the btulness of 
the Americana Company or -of the so- 
called "Sdentltlc Amerfean Compiling 
Department." The use of the words 
"ftdeottilc American" in ooOnectlou with 
the latter Is without the approval or con- 
sent of Messrs. Unnn * Co., Incorporated, 
and. notice, has been served upon the 
Amedeana CoutpaBy that ^ use of the 
i«tov« title mtat be dimonttaued. 


The adaocial aaS of the Sdoniific Amerkoo leoovw aaaually over fifteen thouHod inquhie,, 
coveriog e wide lenge of topic — no field of human achievement or natural phenomena ii neglected. 
The infonntfion MWght for m many caaet cannot be raedily found in text book, or work, of refer- 
ence. In Older to ntppiy ihi, knowledge in concrete and uuble form, two of the Editor, of tha 
Scientific American have, with the nmiOanoe of trained g e tiit i ri a n^ produced a nmarkabh Rrfar- 
ence Bock, oontaioing evee eeventy-five thouMnd facta, and illuorated by one thouuad engrevuigi. 
for which the eiSue wodd ha, b«n •coumd. Immenm maam, of government material have been 
digaoed wsh poinetaking care wkh the collaberatieo of goveniment official, of the highet rank, 
including cabmet officer,, oad awNad by compatant pro f amor , of wodd-wide reputation. 

Owing to the printing of an edition of 10,000 copieo, we are enabled to ofier thu book at a 
merely nomiael pnee. The purchaae at the book b the only adequalo way to fudge of iu menu. 
An elaborite cnculii, ibowing e pecim en , of illuMniioUt I n g ishu ' with four fuU-nze umple page,. 
wiU be laat on requeaL 


Port I. 

STATISTICAL INKOEMA- 
TION. 

Chapter I. 

PorvliATIOH AND iOCIAI, 
BTATIBTICa. 

Chapter 71. 

vABiiB, rouDa AND roESaxs. 
Chapter 777. 
uisna AND quAaaisa. 
Chapter 7F. 
uAMurACTuasa. 
Chapter V. 


Part 77. 

SCIENTIFIC INFORMA- 
TION 
Chapter 7. 

CUKMtSTttl 
Chapter II. 
ASTBOMOUX AND TIME. 
Chopfer III. 


roax orrica ArrAias, 
Chapter Xlll. 
rATSNXH, XHADRMARKa AND 
oorratouxa. 
Chapter XIV. 
AkNisa or xpi woau>, 
Chopter Ir. 
sAvisa or xns wonux 
<7hap*ar XVI. 
AVUXION. 


Nmt PHoe $1.50 Postpaid 

Seng /ar ierpe p r o a p eo te e and apeoiaien payee. 

MUNN & CX).. he,. PUBLISHERS Ml BROADWAY. NEW YORK env 
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^ ptw m loia every. 




■'im I^LiAft TAP WRClfCH 
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|%<Mi » atsscofr JOWER 



Initiuctive Scientific Papers 
on Tiiiiely 

MmIKM con* BACH bir leuu 


Ifmr 9r /rm m 

«r w vM(>h» 

'fOy Y<^qrTY 



wir inx, 

^mteAAB^a BaaMtte or AM')HlHi*« Hand- 
fA0trMia» Aib> ¥vm 'Hamm. New 
yWk: Thoi^ I'UiUbiUqc Oompany, 
WtS. 4to.; »,fl00 tv. i*TU^ 115. 

>rnu>ii« veioin* la the eqvtvalmt at 
oamplete llbjmry ot dlmetarlea, eavertag 
j^fwy eXlatlat tvad^ all IwMad la one vaiowe, 
•rUh aa Index naming more tban M,000 ant- 
Ineliidea over 500,000 namea, together 
ratlnga. TUa book came into Im- 
le wboB It reached the revlewer'a 
we have toond It meat helpful. No 
fthar oomprehenatve book at a almliar nature 
gtvea the capital of each company. Thte will 
leppototment in mailing large qnen- 
rircnlare. Oae of the moet vatuahle 
I the trade name or epedal brand 
lieetlon, printed op tinted paper, which Hats 
",000 marke in actual one. The work i« 
alao printed on n epedal Imported paper, other- 
[wlen Ite enormone balk would be even more 
tnereaeed. It la aa IndlapenMble book for 
e, and ahouM have a large annoal 

|TiUm Mabm afo Tiaob NAhnw. For 
ttie Biulueaa Han. New Tofk: Munu 
* Oo., 1012. IQma; 45 pp. 

The purpoee of thU UtUe book in to prenent . 
In the glmpleet manner, conelntent with com- 
prehendon. an tnterpretatloo of the Federal 
etatuten coneefnlng Trade Uafk regtetratlon 
and protection. Ae the book U Intended for 
bnelnen men, legal phranaology haa been 
avoided ae much an poealble, an well aa long 
quotatlone from eonrt deddoni, except where 
the Inclunlon of noh excerptn wai found necee- 
■wry to a clear nudemtandlng of the subject. 
The Trade Uark 1« a mont valuable aeeet, and 
It will pay every builnene man to know why 
■neb marke are valuable aad why and bow 
they should be protected. The booklet gives 
a thoroughly eompreheouive Idea of the re- 
qulrmiienti for registratloo. It tells what 
may and what may not be registered. The 
elements of a good Trade Hark ate admirably 
and thoroughly discussed, and nine testa ' of 
a good Trade Hark are given. The follow- 
ing Is a Ust of the chapters: Chapter I, The 
Trade Uark a* a Bnslaeia Asset ; Chapter II, 
The Federal Trade Hark Law (dasiHlcstloo 
of Herchandlie) ; Chapter HI. Analysis of the 
ttagulrements of Registration; Chaptrr IT. 
The Blementi of a flood Trade Uark ; Chapter 
T. Trade Hark Protection; Chapter VI. Prac- 
tloil Infemation (which sbonld be furnished) , 
the TraAo uark Attorney. The book Is bean- 
tlhllly pnntod In two colors on costed paper, 
and la Htnstrsted by fifty engravings showing 
Interesting Trade Marks The price at which 
this book la sold le so inutl that It should 
have a place on every desk. 

PsReAoioa AMO Thbir Sai.i«. By T. 
gator Prioe, D.So., «i.D,, P.I.C. Now 
Tork; lAngmami. Orean A Co., 1912. 
8vo.; 123 pp. iVioe, 80 oente a«t. 

Tbs series of rmmagraphv on Inofgaala aad 
phyaieal ebsmistry, to wUoh tUs work bshnwi. 
b lawsd with ihs view of glvhig tho ndvanoed 
sMdmit adsquata summariaad aooaunts of pngm 
along tbs most-travelod paths of sadsovor. Out- 
of-dato oapertraeoM sod dboevorlsa. faitsrmtlag 
only traa tbs bkrtariaal point of view, are omitted 
la favor Of rsosat lavaatigatloas. The student 
Unde r taking tewarOh wlU Rod tbrne taMies of the 
greatast bsnsRt to him In Us work; 

Dm ViioMraLUioBArr dmo Ijum Lbbsms- 
ruBBSORaE. Von Dr. ^ Woule, 
Dubktor 4 m Muaeums fUor Voetkor- 
kunde uad Prafeasor an dor Uaiversi. 
taot Leipsig. Stuttmt: Koanos, Oo- 
sellsohaft dor Naturfrauade, 1912. 

TUs vobiiBe Is to be rigerded as tbe third of a 
sHtas on Anttatopology written by the author 
The lint two deUt prtmarilr with the origin sad 
developBMnt of human culture or otviUsatlon 
No attempt wet made to trace tbe davelopmeat 
of oeoDomloal Ideas. TUs tbe nuttier bee done 
In the pieee n t volmns Re has given ps a simply 
warded liwfd Uttle book that wU be reed wUb 
pleasure by thom who have no duOiw to wado 
through Uu pages of a mors pretenUoua tsehoioal 
w«k. but who nevertbeiem wtafa aoourate Ufar- 
mattoB la a small tent. 

Mbtbrh Histobmorbr Harsatlas. €2 
Hauptkarton adt BaUndolMii Neben- 
loM%^ eiaem OoM^taaldiu in 
4ab«llariaoh«r Form uad 10 RmiUter- 

■pleodid I 


oountry jaaps whisb are m ir«A iswMted me- 





M« 1 pijatt|wd°nMM ofoSSPSS* ****^' 1 

poesd. iWMtv-liwo m 
tpphy and^e otbtr tw«.to.usdlMni' diu niddem 
ttmea «pdldni UiMU'dM ^ 

ima Mdat kdn.. tbe Mbp 'MMNInnmda the 
nmiK aMvoM boundaitm «!<-!bOitt|ll||iMi*oal mape. 
oe f» (toea ^ dovsiop- 
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CUT MANUFACTURING COSTS 

T X 7 £ <kit coin plicated parts of all kinds of marhines accuratelv so 


W E cart complicated parts of all kinds o 
as to tlimiiute all finishing operatu 
and lug is perfect. All p.irt» interc 


TV and lug is perfect. All p.irt» interchnngeablr. Sa\c8 you 
the cost of expensive templates, jigs and fixtures. Wc are satis- 
factorily supplying probably ihr largest die-casting-s ever made, 
wiiich others had pronounced impussihle. This illustration shows 
a die-casimg 11^ inches high, containing $2 holes and has 
30 lugs and bosses, all completed in one operation. Send us 
iamples or drawings of pieces of mrchanism which ,irc now 
expensive to produce) we probably can show a big saving for 
you. Don't put this aside, thinking j'cur propo.iili<in is not 
eiiiied to dic-caitings. it is worth .i 2-ccnt stamp to ftnJ out. 
Write today to 

NATIONAL LEAD CO., Ill Broadway. New York City 


HOW HOME STUDY WILL RAISE YOUR PAY 

CgR^a/Iatti 

Sttimgrafkf cstsiogu« Tfrits^uu Banking 

C3tic«#o CsylUhge of CorrMpondmnea, P. O. Box 26P, Chicf^go, 111. 


sa dramatic , , 

MIRROR ^ 

UTARLURD M lt» nnUgHES SVttT WIIMnWAT SUnCUrTtOM 14.10 A TEAR 


TMR DHAMATIC aORlIOR CO.. 148 Wmat 48th Strwwt. Naiw York Cttr 


YOUR CHOICE 


Technical World Magazine 


Ameriea to become closer acquaint^ t^th a maga- 
sine that educates while It entertains— a maganne 
that treats the latest developments of science, 
invention, diuovery, exploration, etc., in a style 
as fascinating as the very highest type of fiction. 
The real facts of the universe, the vital news of 
the whole world, written so that you can easily 
understand and enjoy every psq^e, juat as you have 
gathered education from Dickens, Hugo, Thack- 
eray, Emerson and a myriad of others in the guise 
Of llteiature. TECHNICAL WORLD Is a stand- 
ard gise magasine, profusely illustrated, measuring 
up to the highest type of magasine now published. 

Send Only $l.SO 

Any Book Sent at Once 

On rMwIpt of II » to eovw a full ymr's mlaerlptloB to 
TBCHNICAL WORLD (seat to you or any on* you name) 
SVks^oltowbun**^ ship you your absohito ehotoa of any osm 

^ Uodm A^ of Um World. Up-to-dsto to snmry way, oon- 
itolng all 1910 omns flsnsMa. 121 patm ot eohmi maps of every 
WM of the earth os It is todey. XU rallroeds shown and pmo- 


itolng ell 1910 omns Ssnuea, 121 pease ot colored maps of every 
WMT of the earth os It to today. XU railroads shown and disc- 
le^HI oittossndtownsrsaohmlbyrallroidA A bin. handsome 
itbw, ^ling everywhere at IS and mere. Printed on lino glued 
■pet, handMUMly bonnd and modera to avery way. Shipped to 
Bu with thellMtaubserlptioii. 

ha Pletorl4 "Kelp Blbto." Metoen’s fomone OxfonI lelf- 
fongnodna PtotontoT Bible with eetorted bible helpe, 4,090 qnes- 
M ^ aiMwein^ II full pone llliutratlons of blbto seenes. 


OonteiOM SStOOO WQitls* InclndlniK EsOOO bbw temui nmi I 
mimdil limp JsstlMr Do Luxe bindinn. C^sntont raemlnel | 
sdamnm^toawoond. It Is ungusstionably the most anthorl- ■ 
vwpuUhdMd, Ripped to you with your first subscriptfan. ■ 

lahe Ifais Great Offer 










I SNT it mn^ i4lk l9 

commg ikitD di^ 
week A pd^ wtiicii fa^hm 
fandy mteM-^A pe^ 4iiAlk, 
while it faKaiuHeB w^ a lerul l6»y 
or informs widi 9 eM fads, 
keeps to the main purpose of lMi£t 
ing upward to the Iddhiest icMl pf 
family life } Something new 
week, somediing inspiniig ePi|y 
week, somethmg to learn every weelct 
something to Iau|^ at evary week 


miTOTHSai 



How to 
Get the Free 
Issues 


The 

Wipdow 

Transparency 

And 

Calendar 


^ who oui> out aad aondt 
tfaM coupon (or nentiom 
dw paper) wA $2 00 for 
die fifty two numbeis of 
The Compamon for 1913 

wifi receive 

aff tkg fMUM for 
thm ranaining 
ufomka of 1912 
FREE, inehuHng 
thaHoHdoy 
Numbera 

and 

The Componmi Wkdow 
Tranipaiency and Calendar 
for 1913 — the moat esq^i- 
Hte novelQr ever gnran to 
Companion readen. Hunc 
m the wmdow or n {mot 
of a lamp the ahniM 
through It ai through Mamed 
glaw ifiununatmgthedeaitai 
—a figure of Aimnm. laden 
with fruitt, whfie all arowid 
wreathed m pupie duMen 
of grapei and green Mage 
u die erde of the OMadii 
It ia aent to cpdiy 
new aubacr&ar 
for 1913 and to 


The Companion ainw to develop ia itg naden nil the Oagwitfnlw to 
well rounded manhood and womanhood Articleg eaeperts on fopt^ 
ball and the other great aporta for boya , anggestiona oa to proStabli 
ocenpationa ior girls, hmta on domeatic economy nsid na^l contrl^' 
vancea for the family For general reading nothing ohn tiO better than 
the 1913 aeries of articles on 

The Maka^ M«i 

ns MAIONG OF A UWTEI, Gvnmr ttna tf Oli> 

ns MAIING OF A Mmsm, navimMnrfSMMkMW 
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PENNSYLVANIA SPECIAL 

TIm lamoui Paoniylvaiua Speeial IS 
hour* bat ween Nair York and Chieado 
Bnliaaen and eonduotor* a{ thia train have 
oamad Hamilton Watohei for yaari Other 
photodrapha on this pada ahow a lew of tha 
tbouaenda of railroad man who for yeara 
hava bean naiad Hamilton Wotah to tfoM 
their mni 


The Fastest Trains in America 
Run on Hamilton Watch Time 

Over one-half of the railroad men on American roads 
maintaining Official Time Inspection carry Hamilton Watches 
If you would experience the satisfaction and convenience of owning a 
watch of the unquestioned precision that railroad men demand, buy 

^amilfcn^atcK 

"TVkd Railroad Timekeeper of America ' 

The Hamilton Watch is made in standard sizes for 
men and women and sold by leading jewelers every 
where at $38 50 to $150 00 for complete watches, 
timed and adjusted in the cases at the factory In 
^ some models movements only may be purchased so 

mT 11 “ 1 that using your present watch case you can own a 

W ^10 2"* ^Hamilton Watch for $12 25 and upward Ask your 

f g ^ ^ ^ jaieweler If he can not supply you wntc us 

L 8 t ' 4 Jr Write for *'The Timekeeper'* 

A book about watchea that contains pictures descriptions and 
pricei of all Hamilton models will be gladly sent to a ly nc ntcrested 
in the purchase of a fine watch 

Tk.HZISlH!irL)*. Hamilton Watch Company 

I^ncaster Pennsylvania 
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Why Electric Power Was Selected 

Hectnc power is playing an important part in the construction of 
the Panama Canal It will be used to operate the completed canal. 


A elance will show the maf;nitude of the ( ompleted canal and also 
how and why electric power is being used 

1 he Panama Canal is ranked as the greatest engineering feat the 
world has ever undertaken It will be 50 miles long and vary in width 
frim 100 feet at Culehra Cut ti 1000 fett at Gatun Lake Three 
locks at Gatun raise its Icvd to 85 feet above the sea, one at Pedro 
Miguel lowers it 10 feet and two at MiraHores 55 feet more to sea 
level at the Pacihc end 

Building the Canal 

Water for a large part of the hydraulic excavation and hilingt 
necessary for the canal and mammoth Gatun dam has been supplied 
by pumps driven by electric motors 

Both here and on the Catskill Aqueduct G F motor driven pumps 
have proven absolutely dependable even though working under ad- 
verse conditions Lach motor can be controlled by push buttons from 
remote locations if desired This system requires but a small part of 
one attendant s time and does not draw upon the supply of compressed 
air or steam so necessary for drills at the workings This method of 
operating pumps has proven so dependable and economical that 
American cities arc using it in water plants A number of cities are 
depending entirely upon electric pumps for their water supply 

Practically all the millions of yards of concrete used in the canal 
construction have been mixed by electric power and in many cases 
the cement, sand or broken rock has been crushed, unloaded, stored 
or conveyed by electric cars and G L electric locomouves 

Llectric concrete mixers can be moved quickly to a new locabon 
because of the elimination of all weight not needed for strength, and 
the absence of a massive boiler When relocated a simple electrical 
connccti )ii again permits operation with no delay 

Then IS no waiting to get up steam, no extra weight to drag 
around a id the motors consume current only when they are working, 
thereby effecting power economy Some of the advantages which 
determine the selection of General Electric motor drive in preference 
to the old donkey engines are No water to be earned, no smoke 
nuisance no fire risk, no Aremen no licensed engineer and no 
watchman These advantages apply equally well in many cases to 
cranes unloaders etc 

On the Atlantic Division the mixed concrete is placed in the 
forms bv electrically operated cableways which span the enormous 
cut n prism necessary for the canal These cableways are 
operaietl with greater speed and certainty by the G E motors and 


control devices used than is possible with other forms of motive 
power, which unduly tire the operator 

On the PaciAc Division concrete la placed hy electnc cranes of f^ed 
cantilever, berm and chamber types as they move tn the canal prism 
Electric power for all this construction work, the electnc lighting 
and the searchlights used for night work on the Gatun cableway un- 
loaders, etc , II furnished by two Curtis Turbine power stotions 
Due to the intermittent character of most of the operations used 
in construction work, the demands upon an electric power station 
Auctuate, rapidly between quite wide limits Curtis Turbines give a 
high economy throughout a wide range of loads and so are eminently 
Atted for this work These turbines bencAt fully from high steam 
pressure including superheat 

The vacuum maintained is 28 inches, something not generally con- 
sidered possible in tropical cou nines with condensing water of 80” F 
and upwards The advantages of the high vacuum used are com 
pletely realized These turbines arc constructed to withstand sudden 
changes of temperature incident to quick starting or to variations in 
superheat while running 

Permanent Operating Equipment 

The entire operation of the canal will be by electric power furnished 
from a water power plant at the Gatun Spillway and from the MinAores 
Curtis turbine section which will be maintained as steam auxiliary 
Electric power permits the control of all machinery at each group 
of locks from one lookout tower The great flexibility possible from 
its use was the prime factor in determining the seleaion of electricity 
as a motive power 

The windings of the generators used in these stations are thoroughly 
protected from the effects of the moisf tropical climate, by high 
grade insulation which wu specially developed for the extreme con- 
ditioqa prevaihng on the Canal 35one They are built to run very 
cool and have the perfected G-£ dengn featiiret which are found in 
many of the largest power stations of the world 

Over a thousand electnc motors will be used to operate the locks, 
gates, dams, gate protecting qhains and to tow the sbps through the 
canal by electric locomotives Four p^mmful electnc locomotnres will 
move each ship through the canal A aatnple locomouve is now 
under construction by the General Keotne Company 

All the range lightt wiU be electricBUy lighted, and the telegraph, 
telephone, fire ahum system and mining batteries offer additional 
opponunines for electncity to demonstrate its reliability 


Thus, 'll! the electnc power uspd for building the candl «nd operating it when finuhed will be furnished 
by generators built by the General Electnc ComMny. Pnictically all the electrical equipnient purchiiaed 
for the permanent operation of the Panama Canal was furnished fay the Qenenl Electric Company. 

General Electric Company 

General Office : Schenectady* N. Y. „„ gales Offloea in AE Eliitc^pid Citiea 






Gatua Dam— General view from water lower, showing: south center approach wall, forebay of upper locks, the dam in process of consttuctlon, and the 

lake forminir above the dam. 



Bl4«wa}l aMMtoUtlM of the upper lock, Gatnai The ooacrete was placed between steel forms, movable on tracks laid on the floor of the locks. 
" TBS OATim BAM AND LOCKS^CSoe pa«e S86.1 
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TAe jjui-jioiie of thin jouinai m to ncord armiraUly, 
timply, and inlerestinyly, tlu< warld'a progreaa actenitfir 
knowledge and indualrtal arhutvemenl. 

Tho Man 

W i: Htv>nk i'lm‘wlii*r«* on thin IWB** of tl»<* npeclal 
iiMiUmucw wliU'li liavo cwifrlbntt'd no great- 
Ij to till* Willy coiuiiletloii of the Fiiiutma 
(’aimi Hut what nhout tlu* “man behind the" inachlncV 
No mattep how irreiit the excidlonce of uu eu(rtneerin({ 
tiliint, ItM output may ha eiiHlly cut down by Inefficient 
hnndllnK and n faulty or«uiit*ullon of the working 
force. It took High uiKin forty thouannd men to build 
the ennui, uiid of Ihla verltuble army only « acnttored 
few were nnllveu of the aoll Idtcrnlly. thin was an 
army of iiivuHloii. carrjlng Hh attack Into a country 
altnatiMl two thouwind inlluH from ita buae. Not alone 
the men themxelri'a had to he curried to a far dlatant 
niid unfavorable field, and atrewn out on a working 
front fifty nillea in length, hut with them had to be 
lairrled /iruetically the very home* In which they were 
houNiHl ; and day hj day the commlHearlat and qunrter- 
muHter'* deiairtmenl have had to forward from the 
rnltwl .StnlcH, nod dlwlrlhute. the final and general 
snpplle* iieecNHurj for their inalntenanee ut the front. 
In ilew of theae faeiN, Hlmll we he Htretehltig the iwlnt 
tiM) far when ne Nay that the comiueHt of tho iNthmiiN 
of ranuina la a feat of the ariii* of ia>aco. hh brilliant 
and a* dllHeull a* any ever aeeomiillHhcal by the arma 




wit under Ciol. GorgM. miut gf»w b« consldeibd tw 
great an accumpllMhiDent lu the tliiM of oanitaCian 9* 
la the actual digging of tbo oauai In the broad field 
of eiudncerlng. Not alone did work of CoL Oorgae 
and hhi etatf pave the way tor the oonatructioo of the 
canal, hut they have given an object leeNou to the 
tropica in healthful Uvfng, wKooe benedta will be felt 
throughout the whole belt of tli» equatorial aone aa 
long BB time endurea. 

It waa fortunate for the aucoeaa of the enterprfate 
that when Col. Ooethala waa placed in control aa 
chairman of the iKthuiiau Oanal ContmlHulun and chief 
engineer of the work, he waa allowed to have ancb abao* 
lute control that he haa himaolf apoken of hla rule aa 
a “benevolent deepotUm." To the vaat advantagea of 
army orgnnlxatlou and dlacipllne Uoethala added all 
the force of an unuaually atroug peraonality. Hla 
enthualaatic devotion to tho entemriae, coupled with 
a magnetic peraonal intereat In the working force, have 
found a quick reepuiiae among the men— englneera, me- 
chaulca and InltorerH alike, who have ao loyally co- 
oiterated to puah the great work ao rapidly to Ita com- 
pletion. 


T HR predicted completion of the Panama Oanal 
aome flfteen moutha earlier than the date orig- 
inally eatlmated, la a dlatluct tribute to the effl- 
ciency of American labor-aavlng machinery aa exempli- 
fied In the Hteam ahovel, tho plow nnloader, and the 
hlgh-Hpeed cableway. Other latHir-aavlug dcvlcee. It la 
true, have contributed to the greet reanlt; but ao far 
a* the mechanical appllancee at the canal are concerned, 
the three named above stand out an giants among 
their fellows. Outside of the problem of santtnllon, 
the solution of which when the United States took hold 
of the Job waa Immediateiy recognised as imperative 
If the canal waa over to be built, the dlfflcnltlee of 
the taak were rather thoee of quantity than of quality. 
In aplte of much that has been said to the contrary, 
portlcularly In the early daya of our oceupatioD, wl»» 
disappointed englneera and contractora did not heel- 
tate to any that the conatruetion of the canal at 
IMnama waa fairly briatllng with engineering ditHcul- 
tlea of n new and altogether untried character, it is 
a fact that, Judged from the engineer's standpoint, 
the work at I’anama differs from the general run of 
hydraulic and excavating problems In the United 
States only In respect of Its magnitude and of the 
trying ctimatte conditions under which It Is carried 
on. In one resiiect Indeed, that of llnanclal backing, 
tho work of the buildora of the catial has been rendered 
much easier lliou similar work of an engineering char- 
acter ns carried on at home. RequisltionH for men, 
matcrlala, and money have met with Instant and Ub- 


•ISw-'pmiiihltiw' at ftMpoadl 

^waaiob ao. If aet I*' 

oat, and^flKgn OotoUa aloae 

InvotTtivr Ihk segvlcea of llB JmnMrtdiwa gad ^ 

■and cara, were batUed to -ijhe dttnlW) h .4lWd9de 
from one to thlrty-ihfee adlto ftwa the potot 
tlon. Here, that other ioganioiM toveotion; the |»le«- 
nnloader, pmrtormed odmlcabte oerviem IftoJina «f 
twenty-one cars, carrying al* bandied tone wf matorliU, 
were swept clear of their loads to from tour to/oto 
mtoatee time. Such methods of digging, leadlag and 
unloading) coupled with a moot admrable tiaek lay- 
out, ooon showed tbrir effect to the total yai4ade 
handled; and It was not long before the mabndo} was 
being dug ont and dumped at the rate ot from 8,000,000 
to 4,000,000 cubic yarde per month. Had it not boea 
for the unexpected deveiopwents of the otldeo, the 
whole of the excavation to the great cut would have 
been flnlahed at the besUinlug Of the preoent year. The 
steam riiovel, the dirt trato, the unloads, and the 
overhead cableway have eatabUshed a record for the 
Panama Canal which Will probaWy remain for many 
a decade to coate. 

Hie Fnof of tiM Pnddtaff 

T o the bacterlologlats of the Bnrean of Chemto- 
try, we omnmend a pniwr which appears to the 
Jfmmat ot the American Mefffcal Anoodatton 
for October 26th, 1012, from the pen of Dr, W, 
T. Sedgwick, the professor ot Biology and o£ Public 
Health to the Masaschuaetts Institute of Teohaolagy. 
We are aware that this auggestlon to not Uhely to bo 
received with enthuaiaam ; for Prof. Bedgwlok has long 
been opposed to the wholesale destruction of foods be- 
cause they are merely of Inferior quality and bos 
Insisted that Oovoriiment rapervtaloD should preserve 
and make safe such pro<!ucts. Moreover, we can ae« 
Immenoe puaslbilltleB In cunningly twisting Dr. Sedg- 
wick's article on "The Fallacy «»f Testing Frsid Ma- 
terials by Animal Inoculation" into a hearty recom- 
mendation to eating rotten eggs and ■ splendid indorse- 
ment of putrid AxWl to general. 

The point tlrnt Dr. Sedgwick makes to his paper 
Is simply this: A food is not ueceNaarlly nnfft to eat 
lieeanse, when Injected beneath the akin. It may kill 
an Animal. Although Dr. Sedgwick does not say It, we 
have no doubt that subcutaneous tojectiona of many 
pure foods would prove fatal to lower aiiiwals. Bvery 
physician knows that a quantity of morphine whlc^ 
taken byiiodermlcally, would kill very quickly, can bo 
swallowed with Imiiunlty. The toxins of diphtheria, 
tetanus, typhoid, and other Infections act either com- 
iwratlvely feebly or not at all when taken by the 
mouth. So, too, the germs of lockjaw and anthrax, 
two of the worst diseases that afflict the human race. 


roriiliiiiirig III HiMik In the terms of our annlogy, It 
iiiiist be ndiiillted tlmt In Its ois'iilng dn.ys. the Cftm- 
ivilgii nils Jiol iniirked bj tliul brllllniit nuwwh which 
Inis dlslingnlshed its Inter jihusist, The iK^rhsi of 
elvllbin control was marked hy doubt and dlNappolnl- 
inent Wallace and Stevens, engineers of brlllhint 
achleieiiK'lit, wore lioset nlth many dltltcultles, of 
whicb not a few were quito unnecessary. Chief nmoiiK 
the biller was tho hamis.rlng system of control, largely 
from Washington, which left these men without that 
alisolntely fris* hand wlilch is iiecossnry for the snccess- 
fiil ex.K’iitlen of a work of tbis difficulty and magiil- 
Imle To both of these niMi, and iinrtlculnrly to Stevens, 
Is cfisllt due for working out a plan of organlssullon 
which has coiilribnteil largely to the success of the 
work. Hut tlioro uas a lack of co-ojKWHtioi) and nhso- 
luioly unhii mi swell central control which, if It did not 
Ihreatou the ullimitls. success of tho work, certainly 
I>roiuls(.d to extend I lie tltiis of Its execution to an mi- 
roiiHoloimblc length The ri.slgnatioii and return to 
the I'nlttKl SiMlm of two civilian chief engineers lu 
rather close snivesslon presentint an emergency Which 
11 itsik the clear Insight nnd quick Judgment and action 
of ex-l'resldenl Hoosevelt to grapple with snecistsfully. 
He d(s-‘hhs1 to plane the whole work under army con- 
Irol. and thus snbjis-l It to an Iron discipltne aguUmt 
which then, could be no npiical. Fortunatel) , he found 
in the ('orj.s of KngtiuM>rs of the army a hlghl> exiM>rt 
laKly of men. who were already iiossessed of wide ex- 
iwrleiice In works of eh II engineering ot a eharucler 
gimernlly slmllur to that at Panama Nis.d we go any 
further In this historical review 7 The fact that the 
canal will he rend.x for traffic over a year ahead of the 
time appointed, tells the story of the army's suceess- 
fiil handling of this, the world's greatisit engineering 
work. 

In Hiilte of some belateil crltlelsni, to which we do 
not attribnte much value, It Is generally’ agrtssl that 
one of tho finest aecompllshmenfs of the .lapanese 
lasqile In the war with Hussia. wa* tbidr siicci.MHfiil 
hiiiidilng of tho prolilein of aanitation So, also, In 
tills Tlioro jM>nci‘ful Imt not leas dltllenll eampalgu at 
I'anaiii.i ihe cleaning up of the fkinal Zone, and tUi* 
exilriiulloii iiml control of irojtlwi I, fevers, ns carried 


cml resimnse from Congress ; and just wbat this means 
will be well undurstood by ttuwe englneera who have 
had charge of important contracta, city. State or otber- 
yvise, in wbieb the element of rapid conatruetion was 
given prime im|K>rtnnce. 

At the very outset of the work, it was realised that 
the two emit rolling aectlona aa regarded the time of 
completion were the Cnlebra cut and the locks and 
dama ut Oatun. Tho former was a question of rapid 
excavation nnd speedy and uninterrupted dIsiHwal of 
the atsill. The latter was a question of the rapid hand- 
ling, mixing and laying In place of the largest amount 
of concrete that had ever entered Into a single Job of 
this character. It was predicted, at flrst, that the cut 
would be flnlshiHl before the locka, and It was believed 
that the latter could not be completed In time to allow 
of an earlier opening of the canal than January let, 
1016. Because of the unprecedented dlmouslona of the 
liK'ks, the englneera reaUaed at once that existing cable- 
ways and other means of transport poaaoased neither 
capacity nor speed comniimattrate with ao great a took. 
The old designs which had done such good work on 
the Chicago Drainage Canal were redrawn and dlmen- 
nloDH and speeds were greatly Increased. The work of 
concreting was no mmuer lu full awing, than It became 
evident that the locks would be flnlataod a yeor or two 
tefore tho date originally aet. With the pew handling 
facilities, the rock, sand and cement and mixed con- 
crete were swong to and fro to mid-air in bucketa of 
three to five tons capacity and at spetnls of twenty mUea 
an hour and over. In a single day, and for days to- 
gether, an average of three thousand yards of oob- 
erete was laid, the total on mote than one occaalon. 
reaching four thousand yards. 

What the cableways oocompltobed at the looks to 
expediting the work waa equaled If not aurpasaed by 
the work of the steam oborel and the plow uuloadec 
at Cnleltra cut. Not only were the largest .abovais 
capable of taking out five to oto tons at a scoop, but 
theae niachlnee were pnahed clowr to the limit of thetr 
endnrnnee than is ever attempted in the United States. 
The time element was the controlling factor. Because 
of heavy overhead charges. It was realised tliat Wear 
and tear hf plant waa a small otnisldentloa Wbstn 
mouths and even years of time could be saved. 


can Ih> eaten; but tbey may not be Injected wUb the 
hyiKMlermlc needle without Incurring terrible reeulta. 

Id face of all this. In facH. of the fact that the purity 
and HHlubrlty of drinking water Is no longer deter- 
mined by injection, "certain Government bacterlolo- 
gists," as Prof. Sedgwick euphemistically refers to 
the Bureau of Chemistry's pseudo-scientists, seek to 
revive this discredited "teat" — not only for water, but 
for eggs, oysters. Ice cream, gelatines, and other con- 
diments. 

Prof. Sedgwick to probably the last man who would 
advocate the eating of decomposed eggs, or would him- 
self prefer a cold storage egg to the "newly laid" of tbe 
barnyard fowl. But be cannot lefnilu from arguing 
that tbe long experience of the trade and of consumers 
of eggs, particularly of those bakers who have used 
cold storage eggs to plea, cakes, and ctutards, without 
perceptible Injury and with results no different from 
those obtained with fresh material, should not be 
brushed aside In favor df tbe data obtained by a aoant}’ 
and questionable experimentation which oonstots not 
to feeding snlmals as man to fed, and not after cook- 
tog tbe food, bnt to directly injecting large amounts 
of the raw and uncooked substance beneath tbe skin 
or Into tb« delieate peritoneal cavities. 

The aUmentary cangl to very togettloualy designed. 
Bpeotal Wolje prevent tbe absorption of tbe undesirable 
components of foode, leaving to the Intestlnee the task 
ot easting them ont Not only doea cooking ^foundD 
affect food, deotroytog as it doea most bacterial life, not 
only dose tbe atomaeta chemically change food, raw 
a« well Oh dodked, but tbe direct Injection of raw food 
Into the bo^ beneath the ekin beoomea, as Frot. Bsdg- 
wtok oaysi “a crude and severe procedure, a kind of 
rough oniffloal totarferenee, totally diffennt feom tba 
Bormal tataug of the same materlala Into the body by 
way ot the feed tube-^periiaps already eoehed." ^ 
dntemlno the tttnees or unfftneee of an egg or u oyotor 
tt aokt Ita owallowed. The moat of lie ptgMtog, ta 
other words, Uee to the eating. It an animal dlea 
because It haa been Inoculated wHh food, no atlentUie 
light tt ohed OB the purity or hoatthlhtoocg of tte 
Btaterial tojocted. Besidea, a vast quantity of fend tt 
deatroytd Whteh to these days of tbe high miM ttring 
tB he mphrod. 



A Legal Right and a Matter of National Expediency 

By Henry L. Stimson, Secretary of War 


W anBN PfeMUtont Taft finit unced upon Conerens 
aeeeMlifty of fartMylng the canal, critlclHtu 
WWif wt<to thttt aucb action wouM be a breach of our 
ebUtattona to Ojroat Britain . under the Hay-l'Huiico- 
fotp 'Ueaty. The pnbllcatlon, however, of the corre- 
Kj^pOaiee between Ur. Hay and Lords Pauncefoto 
and Lahadowne eoinpletely Ulenced this crltlclam ; mul 
1 40 not think that our 1^1 rlsht to fortify the cauul 
iid^w aertouBly questioned. It nwy, noTertheloas, bo 
w«U to summarise briefly this legal situation. 

L Onr Legal Right to Fortify the Canal. 

In the Claytoa^Bolwer treaty of 1830 the United 
titates and Great Britain expreesly agreed not to fortify 
or aseome any dominion over any part of Central 
America where the canal might be made. The Unit 
draft of the Hay-l‘auuoefote treaty of February 6th, 
liKIQ, contained a slmllnr prohibition to the effect that 
Viui fortlilcatlon shall be erected commandug the canal 
Ur the waters adjacent." This proposed treaty In this 
form was rejected by the Senate for the very reason 
that It did not give the United States sufilcleiit liberty 
of action In regard to the canal. The present Hny- 
Pauucefote treaty was then negotiate*!, which In its 
first article entirely abrogated the old Claytou-Iiulwer 
treaty, and also omitted the restncllons against fortlfl- 
catlou which had been contained in the first proiiosed 
Hay-Pauiicefote treaty. 

The memorandum which Mr. Huy sent to the Senate 
with the second llay-I’ituncefotc treaty, coutnluliig the 
Correeitondeuce Itetweeu himself and Isirds I’uuiicefote 
and Laiisduwne, shows that tlkose changes were made 
for the express pui'iKise of iwrmlttlng the United States 
to fortify and defend the canal, and that Lord Lans- 
downe fully understood and recognised this right on 
our part. As to this, Lord Tiauadownie expressly said: 

“It la most imimrtant that no doubt should exist as 
to the Intention of the contracting parties. As to this, 
I understand that by the omission of all reference to 
the matter of defence, the United States Government 
desires to reserve the imwer of taking measures to pro* 
tect the canal, at any time when tite United States 
may be at war, from destruction or damage at the 
hands of an euemy or enemies." 

The Congress of the United Slates then proceeded 
the followliig year lii the Spooner act (Section 3) to 
authorize the President to enter Into the contracts for 
the construction of the cuiwl and Its "defences," And 
In the following year, 1U(I8, Mr. Huy, the same states- 
man who bad negotiated the Ilay-Pauncofole treaty, 
negotiated a treaty with the llepubllc of Panama by 
which Panama granted to the United States for the 
puriMsie of the canal the use, (s'cnpatlou and control 
of tlte present I’auama Cniiul Zone, and also granted 
to the United States fur the iiroteetiou of such cauul, 
the right to use Us land and naval forces and to ostab* 
llsh fortlflouklous. (Ruuau >'arllla treaty. Article 
XXIII.) 

The Hay-l*auucefote treaty and the Bunau Varllla 
trwities are the only existing treaties entered into by 
the United States which affect Us rights over the 
IHitUimH Canal. It Is perfectly clear, tborofore, from 
the foregoing facts, that none of the statesmen, either 
of Great Britain or I'auama or the United States, who 
Were amcerned at the time In the negotiation of th«Mo 
treaties or the enactment of legislation to make them 
effective, had any doubt as to the right or purpose of 
tlie United States to defend and fortify the canal. 

II. The Necesally of Fortifying the Conol os a 
Matter of National Expediency. 

There has also been much misconceptlou as to the 
expediency of forHfylng the canal as a national polley. 
It has been earnestly argued that the safety of the 
canal can hg better and more cheaply assured by au 
agreement between the leading iiatUms, making It a 
neutral waterway and forbidding It from over Isiing 
blockaded or seized lu time of war. It Is argued that 
ouch a course will rgUeve ns from the expense and 
burden of defendlug tbo couA, and that It wlU at the 
oatne time acovmpUsh 'every result which wo could 
Aoeonipilsb by defending It ourselves. 

This Is on enttie mlscoueeptlon. It loses sight of 
the vital dUterepoe beihreen on American canal and 
Ah lulematfamal canal. It loses sight of the feet that 
Is oC vital Importanoe to this oouutry not only that 
the ouiukl kbhU ha open to our Hoot In cose of war, but 
that U ahoU be doged to tb» fleet of our euemy. An 
luleraattonal eaa^« fuifft opcm and defended hy agree* 
tamt between the pew«M, from Its very nature would 
have to be open to oof eptMaeait as well as to ourselves. 

, Let us look lath t^o a Uttle more In detail The 
ItatiaiBa Oougl, vthen hMOtetod, win idtorteu the dls* 



tance between our east and west coasts from l.l.tXJft 
miles to 8,000 miles. The long peiilimulii of South 
America, stretching down nearly Into the Aulurtlc 
Ocean, offers an almost lusuiwrublo obstacle, net only 
to the transfer of our own fleet from one coast to an- 
other, but to a sluillar transfer of un enemy's lliH>t 
In these days of deiiendeuc*> uimui ('oalliig stations. It 
would Is) almost Impossible In time of war for the fleet 
of a nation to which such stations were not available 
to pass around that long and sparsely luhublb'd coast 
Thus, the populous dtlos lu our eastern coast are 
almost absolutely protected against sea raids from an 
enemy in the Orient. And similarly the great cities of 
our western coast are protected against the forays of 
a European fleet. To a ixmccful national like our own, 
maintaining a very small regular army, this condi- 
tion is most imtiortant In case of war It enables us 
to conoentrate our entire defence upon the threatened 
side, and It thereby tends to give us the absolutely 
necessary time which will bo rmiulred In order to create 
and train a citizen army. Our regular army is Insufll- 
cleut in size even to protect adequately one frontier 
If It had to cover two. Its efllclency would 1 h« reduced 





by half. Tlie three months which would be constimed 
by a foreign enemy In going around Caiie llnrii, or 
through the Htralts of Magellan, might make the differ- 
ence lietweeit a successful defence or complete disaster 
on the i»art. of Umse communities against which the 
attack was Intended. 

On the other band. If, In case of war. our enemy’s 
fleet were free to pass through the Istlinius of Panama 
and to tramifer its activities from coast to ctmst at 
will we should be lu a very much more defenceless 
position than we are t«>-day without the canal That 
very possibility would moke necessary additional cx- 
penditurM on our military and naval estahllshments 
which would fer exceed the cost of fortifying the canal 

It Is this feature of the cuiml which has Iwen uluuMt 
wholly lost sight of lu tlie Ulscusslou as to fortifica- 
tion. have all been quick to realize the immense 
naval advantage which the canal Is to ourselves. Ever 
since the voyege of the "Oregon,” we havo all readily 
eeen how the Ozlstence of the Panama Ganal In case 
of need may be equivalent to doubling the size of 
the Ameitoah fleet. We hare not laime lu mind the 
slaiiUar advantage which the canal if open, would be 
to onr etMiny. We have not rememberwl that it would 
dehtny the traaendous pruteetlou which the continent 
of fhrath America Is to us at the present day. We 
have not remembered that It would he almost as long 
a step toward depriving us of our Insularity, and 


lirlngiiig UH lull) (In* embriilltuDitts of Eui‘n|M‘aii and 
Oriental nations, ns the Invention Itself of steam inivl 
RUtiun. 

It Is lnten>stliiK to follow In the develoitment of the 
treaties and legislation In resis-ct to the cauul, how 
slowly this Idea developed even on the part of those 
resiKiuslblo for the government of the I'ountry lu 
ISSO. when the t’lii.x ton-l!ulv\er treaty was negotiate*!, 
the piiramount Inten-st of the flitted States In the 
proposed cumil was not ris-ogiii/KsI in tlie treaty Onr 
Pnelfle Const luid oiilj Just been o|iened for seltlenieiit 
The whole structure of tlie treaty lulinltled an i-quul 
Interest on the part of Kiigliiiul with oiirsehes In the 
canal The treaty exiiresslj provided that, even lu 
case of war hetweeii (ireiit llrllaln and Ihi' United 
States, the waterway was to remain o|H‘n to both 
tHdllgereiit, parties Tlie great de\ elopnieiit of tlui 
United Slates us the doiuliianl western power, uutl Its 
modern siiiircnie Interest In the Caribbean Sen, were 
aiipiireiitly niiilieiinied of 

Even In ISKM) tin* first draft of tlii' llay-Pnuncefoto 
treaty fulled to giiisp and delbie this cardinal fact. 
Willie llml Irciil) pined the way for tbls country to 
Incur the exiH-nse of liulldiiig the ciiiial. It did not 
swiire the illiil i/uid pro quo which tliilt cxis-lldlture 
merited It did not take the decisive step whU-h imiile 
11 an Anierlciin iiiih(>r than an International eniial 
We owe It to the .senate that this result was fluiilly 
smired, niid Unit Oreiil Urlliiln was laoiight to ns.-og- 
nlze that while the ciinnl was a great eomniereiul 
convenience to the rest of the woild, to us it was u 
vital niilltar.x asset. That this ris'ogiiitioii was clearly 
and finnkly and cliecrfiill.x miiile is exideiicetl by Mr 
Hay’s notes of the negotiation suhstsiiieiilly traus* 
mitted to the Semite, in whicti he says, in resisM^t lu 
the omission fiom the sis-ond llay-Piiiiiieefote treoty 
of the words, “in llino of war ns In time of iieace:” 

"No longer Insisting u|ion the language of the Davis 
Hmeiidineiil, wlileli hud lu terms rewrvwl to the Unite*! 
Stales exjiresM iH-rmtsslon to disregard the ruU-s of 
neut^lllit^ iirewrlhed, when iii>eeMsury to sixiiiro Its 
own dcfeiire, wlileh the Senate had apparent 1> tltsMiied 
ne*?essnry lHH:iiuHe of the provision in lliile 1, that the 
canal should he free and o)K‘ii ‘in time of war as in 
time of iH*nee’ to the vessels of till untlons— whs 
*‘onsldered that tin* omissliai of the words, ‘in time of 
war ns in time of is-nee’ would dlsismse with the 
necessity of the umondnji'nt referre*! to, uiid Unit war 
l)elwe*>ii the conlracUng pnrtli's, or hotw’ceii the United 
States and aii.i other power, w'ould have the ordinary 
cffi'ct of war upon treaties when not sjitH'liilly other- 
wise provided, tuid would remit both parties to their 
original and natural right of self-defence, and t/iw to 
thr I’nitid IdlntcM the rlrar ripht to close thr canal 
auainHt the v1h<r hclUpctnit and to pioirct it and 
defend itnetf by tchal<v<r mtiinn miyht hr neee/imi y.” 

Th*> foregoing considerations show the vital relation 
of the cauni to the Interests of the Ihilted States, and 
bring out the force of the remark of I'resldent Hayes, 
lu his sisMilnl message to Cimgress, dufisl March Nth, 
1880, that the ciiiinl will he “vlrtimlly a part of the 
const line of the United States” 

As a matter of fact. It Is far more vital tluiii any 
IMirtlculor iKirtlon of tlie coast line or uiiy staiiNirt, 
however ImiKirtant. hc*7inse It Is the key to the pro- 
tection of many senpoils and thousanils of miles of 
const line It Is far more vital to us tliun tin* Suez 
Canal Is to C.reiil Itritiiln, Iss-anse the Suez Canal 
affords cominuiiication mil lietwism the integral lairts 
of the Hrttish Isles, lint lHqwe*>ii IliiiH*- Isles and India, 
an alien nutiou, and u sllglitly shorter rnuU- to Aus- 
triillii, a eolony, than Is afforded by the mute via th** 
Caisj of tliMsl Hoih>. England iKissesmw, luonsiver, 
unmerouH well di*r*>ndiid Imih«>s niid eonllng stations on 
the route to soulliern Asia via the C^aiie of timid llois-, 
so that the closing to her of the Suez Canal would 
not Interrupt her water eommiinlciiUoii eilhei* com- 
mercial tw mllitar.x even wqih India. The relation of 
the Panama Ciimil to Uie T'nlled .Stan's Is far more 
analogous to tlie rehilhni irf the Kiel Cuiial t<i Ger- 
many : .vet even here (he unuliigy Is not complete, for 
Important ns (he Kiel Cnmil Is t<i (lerinau commercial 
and military Interests, Its tnti'rnuitlon or seizure by 
on euemy would lengthen the s*>ji route foi Gernmii 
war viwsels by only a few hundnsl miles instoad *if 
by 8,000 miles 

AMiired control of so vital a iioss*>sslou Is evidently 
an Indlaitensahle condition of onr mitloiinl m'curlty. In 
determining the measures whtch will he found most 
effective to aceompUsli this result, we imtiirully turn 
to a contemplation of the nu'iiiis and measurea which 
have been employvsl almost Invariably thmiighout th*‘ 

{Cvni luded on poyei 3WI.) 



Upper lock gales; Gatun Lake water in 
foreground. 


Pien, wool wing wal^ which will break up 
ware action. 


T he flret authoritative rm)iumeudatloii for build- tloii of that iiortlon of the dam between Spillway Hill Uona of the spillway dam proper, waa completed on 

luK II liiini iK'riiHH the valley of the OhaKi'en at uiid the lock site, were commenced. April 24tb, 1010, and the work Of diverting the Chagres 

OutiMi \Min iiiiiile til till' luliiorlly report of the Hourd Ah the work prugreHNed, and the dry fill commenced Klver from the went dlveralon channel to the spillway 
of iiit(>riiiiii<iiiiil EiikIiumu'k, eoliveiied by tlie I’roHideiit to overtup the underlying hydrunllc 1111, an effort wua commenced. The elevation of the spillway channel 

Ilf the I'lilied Mtut(>H for the purtHiee of Httidyliig uiid made to give hiicIi dry All a face of aliout 16 feet above la 10 feet above sea level, eoiiHequeutly in any attempt 

uiiiKtiig refoiumoiidutloim coiicernliig the lieat tyiie of the wet All The thought was that Ihla height of to atop the Aow of the Chagres aud force It through 

ciiniil tioroHH the iMthmus of 1‘unamu. TIiIh minority material, with loaded tralna running over It, would this channel, a rise of atwiit 14 feet of water had to 

report recoumiended a luck cHUUl with a lake H5 feel comituot the hydraulic All and force to the center any he encountered. The banka and bottom Of the west 

alHive the hoii, formed hy the Uutuii dam. very soft material, the softest of which would bi> diversion were soft clay. The plan adopted was to 

'I’lie (’luigreH valley at this place la 7.020 feet wide, taken out by the drain pipes. These dralim (20-liieh drive treaties across this channel on the 30-foot cou- 

Includliig a hill In the center In which exiated Hultahle pliie), the function of which was lo remove the aijr- tour on each face of the darn, and to build, by dumi>- 

riK-k for founding a concrete dam for a aplllway face water from the hydraulic All “iHnid," were placed ing rock directly Into tlie stream, two dama at the 

GeologlHlM Hlate Unit the Oatun dam alto was, at one In such u way aa not to endanger the atnbillty of the same time, hoping to dlstrllinte on such dama the head 

time, ;i0(» fei>t higher than now, and that during the dam. By varying the depth of the “pond” n greater or formed during couHtructlon. An unlimited amount of 

lieriod of HiIm cicviitlou tlie C'liagres Ulvcr cut gorges lessor amount of the Aner clayey mutcrinl could be waste rock was available for this work. The banks of 

througb Hie site toward the sea; one on either aide of removed. the chaunela were Arst made secure by dumping rock 

Hie Spillway Hill. After the suliMldence referred lo. One of the greatest conatxuctlon dlAlcultlea haw been at the ond of the trestles. After the channel was 

Hie (lain site was Imllt up, evidently In iiu arm of the the excesHlve amount of clay In the material available contracted to some extent, a considerable ourt«ut de- 

sea ; iKirtloiiH of this Hedlmeutary All being of the Auest for the hydraulic All. An excess of clay makes a vcloped; rock dumped from the trestles was carried 

clays The low elevation of rock In tlieHo old water-tight All, but such a All drains Itself very slowly, some distance down stream, forming a rock apron In 

gorges practically precluded any other type of and, couseijueutly, remains soft fur a lung time and the bed of the stream below the dam. Quite deep 

dam tliau nil earthen one The supisirtliig pow- Increases the dlAlculty of making the overlying dry holes, however, were dug by the water below this 

er of the malerUil underlying the proimsed earthen All. An excess of clay also means that the sloiies of rock apron. When the work on the two dams bad 

tlum was not deUnltely kiiowu at the time of the the dam must lie Aat to insure stability la so fur ns progressed so that a ebauuel about 80 feel wide and 

Niihmlsslon of the minority reisirt referred to iiliove, the hydraulic All Itself la concerned. The east half of 0 feet deep was left in the center, it waa found Imprac- 

niid 11 si*ctli)ii was recommi'iided lu this reisiri, which the dam, for a considerable portion of Its length, has tlcable to make any headway. Htone dumped from 

pfesiimed that there was a hard hot tom underlying the been practically completed for some months with every the trestles would be rolled down stream. The rainy 

lake face of this Hi>ctlon Indication of perfect stability. A slow consolidation srason was then about to commence. Tlie lower part 

An early study of the material available for hvdrau- of the great mass of material forming the dam is going of the bents of the trestles being well supported with 

11c All In the dam led to the belief that the sloiie on the on and will probabl^y continue for some time to come. rixik, It was then decided to dump a carload or two 

lake fiice should be flatteneil In order that the by- The lake stands now at about 00 feet above sea level. of crmiked rails above the trestles lu such a way that 

drnullc msterlal might lie stuble when phtcctl. TliU The permanent spillway channel, with concrete liot- they would form an enlatiglement and stoii the rock, 

led to the first proposed change In the section of the tom and side walls, founded on rock, together with thiiH Itmnrlug either the construction of the dam or 

dam, wlilch was to construct ii ns'k ridge at the toe of such preliminary work as could lie done on the fuunda- the taking out of the trestle. By this means the two 

the lake side, of such height as would diimu were Anally completed aud the 

(’Imgnsi lllver succesHfully diverted. 

Before turuiug the water through the 
spillway channel, atnhs of piers, 20 feet 
niairt, were built of such height that 
their totis would be exposed in the dry 
season. When the work of constructing 
the masonry dam In the spillway was 
commenced, these piers were immediately 
run up to an elevation of 45 fiiet above 
BOB level and tracks for locomotives, 
cranes and trains laid on a bridge rest- 
ing on these piers. Grooves were made 
near the lake end of those piers into 
which weighted timber curtains could be 
lowered by crane, so as to stop the Aow 
of the river. This arrangement gave 
complete control of the Chagres and al- 
lowed the construction force to shut off 
any portion of It at any time they saw 
At. Concrete was dumisid tadweeu the 
titers directly from cars, and the lower 
part of the ogee was formed by dumping 
It into hoppers and conveying It to place 
through chutes. The masonry at each 
end of this dam is now to Its full height 
excepting the piers between which the 
Btoney gates for controlling the lake level 
will be placed. The central portion of 
the dam, about 400 feet long, has been 
built up to elevation plus 60, over wblch 
etovatlun the water will be allowed to 
run during the comlug rainy aeasun, 

For controlling the water, partially 
through the rainy season aud entirely 
during the dry season, during construc- 
tlou, three openings 8 by 16 feet were 
temporarily left through the heavy ma- 
aonry part of the dam, and Btoney gatce 
of the same tilse as those ttsetf In the 

culverts of the locks placed lb ttieee 

lit H.ii iiuel. After the accomplishment . openings. Ofienlng these values next dry 

uf tbi^. flic excavation of a channel Bird’s eye view of Oatttn iCcka, dam, aad aplllway, showing ships betep towed eeaeon will Siitm lower the lake lOvtd be- 
ibiiMinii .'-piiiway Hill aud the construe- through loclui by eteetrie loeomotivee. low the completed ebnetete and poemit 
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dm o< tbe work. A cs'UnAi^l rolvo, ot 
WI in tta« Uwko, waa b1»o placod in thla dam 
ll okjpMliMittal knUnniMo. 


i||q« alMlw teJw 
li'.'li .8» iabove aw 


I teirel iNWtion ot the canal, 
ia aeoonpllsbed by 


at S!^ 1/8. tWft, BBiiS will paw a^lpa 1,000 teet long, of 
40 Iwl; draught add app»o*li»atol;^ 110 feet wide, 

^ lodca |*W^r are founded on rock and the heavy 
maaontjlr la oonudeted. Tbla rock foundation waa not 
ot «|iif8Cient extant, however, at available elevatluua, 
for anplMMlttng the guide walla Under that guide wall 
extendlhg Wto the lake (aee photo, on front page) the 
und^ylag roek at the aoutb end la about IfiO feet ito- 
low «ea level, and the overlying material la aoft. Tbla 
wall la neUular in oonatructlon. It la cwnposed of 
four longitudinal walla about 2 feet thick with crosa 
walla about 17 feet apart, all built ot reinforced con- 


creta 

The natural ground underlying the wall waa about 8 
feet above aee level. On thla ground a wide fill with 
a very flat elope waa couatructed to elevation plua 86 


dredges. Theee dredges cut their way Into the aiwce 
v^ere the walla In queatlou are to be built, making a 
channel Juat wide and deep enough for their imiMage. 
They then widened out the cut and deei>ened It to 41 
feet below aea level. An earthen dam wna then built 
acroaa the narrow entrance cut. ahutting otT the oou- 
nectlou with the aea, and aa the dredges worktxl they 
were lowered. They are now floating at an elevation 
of 82 feet below aea levt>l and cun remove the material 
to the depth retiulred. After the excavation la com- 
pleted It la propoaed to have the dredgea excavate a 
aump fl5 feet below aea level and lower the water to 
DO feet bolow aea In order to teat the atabllily of the 
aldea of the cut. If there la no allding the idt will be 
filled with water; tbe dredges floated out, tbe duin 
acroaa tho entrance channel replaced and the excavation 
unwatered for the couatmctioii of the walla llrat n*- 
ferred to. 

In the exploratlona made by diamond drills to deter- 
mine the character of the fouiidatlona for the locka 
profier, the entire apace waa thoroughly covered by 
holea. After the character ef the rock waa determined, 
experiments were made to find out whether or not the 


eoiialy so tlial If one gate la liruken or diiinaged there 
will la* a g<N>d imlr of gutea In iKwltloii, niid In addi- 
tion, there la ])liiced iiliove each set of gales In the 
iipia*r lock and Ir'Iow (he m«i gules of the lower I<H;k, 
fender ehalna. These eliulns will Is* kept In such posi- 
tion US lo bar I he jiassuge of u bout Into the lock until 
It la rendy for the boat to enter Then tho elmln 
will 1)0 dropia*d Into u slot In the li<H,r 

A MWlug-hrldge euiergeney dam Is provideil for stop- 
ping Iho flow ot wilier through the Jocks in eiiae all 
of Ihe piles In the upper lock should he oiamed or 
broken, ao us to allow the passage of water. 

Construction. 

The iiiusonry of the (tutuii Iik’Us was largely placed 
by eablewu.vs. having a s|)nh of 800 feet, covering the 
entire si>uce to la* (a'Oipled by the hx’ks The atone 
and sand for the eonereti* were ohtaliaHl, resiK*ctively. 
oo and 40 miles down tin* t'urlbbean coast, and were 
brought in barges up (he old French t'aiial as cloacly 
ns latsslble to the lia-k site, and were unloaded by cable 
ways Into large stock plies near the bank. The ma- 
terial. however, was still .‘(..'iOO feet away and 00 fe(*t 
below the center of lock cuuatructlou This situation 



Section through center of Gatun dam apUlway. 




Transverse section through Gatun dam, ahowing the final plan upon which it ia being built. 


Upper locka at Gatun, looking aouth toward the lake, ahowing gatea completed 
to full height. 



Gatun dam consists of a core of hydraulically-deposited, impervious silt 
between two rock fills. 



and through this piles almut 00 feet long, 4-foot oen- 
U*rs, were driven and a heavy reinforced concrete slab 
built around the lieada of the piles, on which was 
erected the cellular siructure. There was a continual 
aU*w settlement of thla wall ns Its construction pro- 
gressed. If^was brought to a height of fll feet above 
ima level through its entire length In order that the 
OeUlement might extend over the whole base before 
any imrt was brought to full height. At one time It 
showed an IncUnatlon to aettln toward tbe eaat. This 
was corrected by pumiilug water Into the west line of 
pooketa and so maneuvering the water load as to make 
the wall oettle vertically. Thla wall la now full height 
and stable, and the lake^ls rlalng around It, which will 
Add to Its atnbllity. 

The nOTth ihflde and flare walls ore yet to be built. 
It will he nednaary to go to a dearth of about TO feet 
below MU level throuidi very aoft material In order 
to uncover the rook on which to build the flare walls. 
Under the guide wall Itaelf the rock Is at a stUl lower 
elevatlan, and a pile foundation will probably be con- 
sttiucted, the pUia^ going to rock. The material in this 
apace was tub soft to hoM up steam shovels, and It 
Was dedded do the genhcal egcavaUuu by suction 


underlying material waa creviced so aa to allow tbe 
paaaage of any matorlul amount of water TUeae <*x- 
tM*rlmenta Showed that the crevices in the r«a*k were 
very small, but that there might be sufllclent puaaage- 
way to transmit preaauro under the lock fl<a)rM. Thla 
resulted in cOnstmctlug a floor In the upis'r lock, be- 
tween tbe emergency dam alii and the Intermediate 
gate that would reslat full lake presaure, If iwelved. 
Behind the reroalulng lengths of lock walls, drains of 
large atone were provided, and the oorresiioudlng floors 
made thin. 

The operation of these locks diflters from that of 
the ordinary lock. First: In (hat Hbl(>a will not be 
allowed to eater and leave the locka under their own 
steam. They Will l)e required to land along the aide 
of the guide walls and will bo taken In tow by four 
electric traction cars (see bird’s eye view of locks 
and dam)' ghd thus taken tl^ongb the flight ot locks. 
These cara, While under load, will be oi>erated on a rack 
track; retoetaing light, they will run on an ordinary 
track except when making the descent from one lock 
level to another. Second: Duplicate operating gates 
are provided at each end of ihe locks that connect with 
the lake level. Tbeae gates will he uticrated almultau- 


ciiuacil the iidoptlon of n central mixing idant near 
the central lairtlou of the Iwka, conalaling of eight 
2-yftrd mixers. An automatic, electric, IooirHuc rail- 
road, each cur carrying the mnlcrbil for n butch of 
concrete, was InsluUctl. piiHaliig under tin* ecmcnl shed; 
under (he sand and atone i>lles, and over the uilxurs 
The mixed coucreti' «us delhered to Ihe eahleways re- 
quiring it hy an ehR'trie line, Ihe lint ears of which 
were hundU'd h.) ctwtiic liH'„inotlv<.s XIih*! forms (set* 
front page engraving > were uscsl In const ructlug tho 
walls of the locks 

Batglan Taxicabs Must be Mud -proof. —Following 
the campaign of several of tlie automobile eluba of 
France and Belgium uguinat tho c.arelcnsncss of drivers 
who bespatter pedeatnans with mud and slush on rainy 
days, the city authontiea of Anvers have issued an 
order oompolhng each taxmab lo be fitted with a mud- 
shield, protecting the jinsser-by from mud thrown aside 
by the wheels Tho style and shape of tho protector 
is not definitely stated, it being loft to tho individual 
taste ot the owner of the eab All that tho city fathers 
ask is that it bo effective elastically supported and of 
ultable materiul 
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Slide on west bank of the cut, Culcbra, September 27th, 1912, looklnif aonth toward Gold HllL Thla alide oeearred about Aufuat 26th, 1912, and Inrolvoa 
about one and a quarter million cubic yarda of moving material. It la compoaod wholly of clay and occura where a natural pocket of this material exlitod. 


T lllC ('eutrnl IMn IhIou, iif which the writer bus been yitrda of tuutcrinl, Inclndlni; the tineful French excava- rock varying from very Hoft rock, which readily dla- 

in I'hiirge hlncc Aiirll, 1(K)7, cxlcmls from Outuii tion, of which about three quartern la clusMlfled na Inlegratea ou expoaiire to tho atmoaphere, to very 

dam to I’rdro Afiguol lockn, u distance of !H 7 miles, rock • dense rock of great Imrdneas, It l« n(>eitiaary larfore 

and etnhrncpH the entire summit level of the cuiml, the When tho t'lilted States aoiulred control of the this material can be oveavutod, that It ho drilled and 
water sui'faoi* of which Is h.'l ft'(>t above sea level. eanal In JIKM, the entire force of laborers who had blasted. Two kinds of drills! are used In this work — 

For admliilstrutlve purposes, the (kmfrul l»l\lsi«n U-cn working niider the French Coinpany, ulsiut six or tripod drills and well drills, amt IsHh obtain their 

was divided iiilo two jsirts, known us the ('bugrus siwen litindivd In muulaw. were transfernHl to tho imwcr from a 1t)-lnch compressed air main on tho west 

section and the Cnlebiii seelloii — the hitler ls<tng geu- I’nittKl Stales’ imy-rolls, thus preventing any actual Imnk of the cut, running pamllol with the same. This 

erally known us the C'uU'biu cut. This si'ctlon cx> cessniton In the Work of ooustructing the canal. This main Is sitpplled by thcoo batteries of air compres- 

tends from the I'lnign-s Ulvcr nt Oamlmn In the I’edro original force waa tmcensed from time to time until sors located at «imil distances along tho ten miles of 

Miguel hs'Ks, II totiil dlstuiicc nieiisunHl uUing the axis It attained Its maxliiuim In March. 1011, during which main. All excarntlon In the ent Is done w'lth steam 

of the cunnl of SH miles, und cumprises tho natural mouth the average dully working force In the Culebru abovels with 3-yard and S-ynrd dlpiwra, the latter 

summit of the water shoil which separates the I'uclllc out, and on the dumps connected with It, was about being used almost entirely. The order of uiierutlon Is 

Slope from the Cnrlhlwan SIo|k>, and culminates In 1)00 Americans and 7,300 Kuruiiean and West Indian as follows: Drill boles are placed normally about 14 

Gold 11111 on the cast bank of the canal and Contract- lalsirers. feet apart and staggered. Tbelr usual depth Is ultout 

or's mil on the west liaiik. As a couseciuem'e, this The eugiueeriug problems connected with the work 27 feet, l>elug three feet deeiwr than the depth to which 
comiiani lively shorl sisMlon embraces nearly one half are haudhsl by tho eiiKlneertiig force, under a resi- the shovel excavation Is to extend. When these holes 

of the lolal eMavulbai l•e<^ 1 llr(><l for the entire water- dent engineer. In addition, there la a superintendent have been completed, they are loaded with 45 per cent 

way betwwii the I’acllle Ocean and the Oarlblieau Sea of traus]K>rtatluii, who handles all transportation mat- potassium nitrate dynamite, in sultahle quantities, 

Acinal excavation on tills scK'tlun was commenced tors in the Central Division, and a superintendent of deiiendiug upon the character of the rock. A group of 

by the French In .Taiiiuir.v, 1H.S2. Tho plan under which the w-ater and air service, who sees that all shovels, holes are connected 'In parallel” and flred by means of 

the gnsitiT part of tliclr work was carried out was for drills, pumps, etc., are connected with water and air a cvirrent from the electric lighting iilanl. Tho shovel 

a sea level ennui, 72.10 fevd In width at the hutlom and mains. That these iiesttioim are no slnocurcs may be then follows at a suitable distance anil loads the ma- 

27.0 feet In deiith Owing to llnuuclal and jibyslcal Inferred from the fact Unit In the one case over 1,000 terial onto steel cars, which are dumiied by hand, or 

dl/Ht'ul(l(*f(. tills pi’oject wits modlfled In l.s,S7 to a lock loaded and empty trains have lieen handled In the on LldgerwoOd trains, from Which it is plowed off 

canal with ten locks mid with a summit level 100.7 Central Division In a nine-hour day, and In the other, at the dtuniu) by means of uiiloaders, und plows wolgh- 

feet above sen level, und, with tho exciqrtlou of the an average of two miles of water and air pljm Is laid lug from 14 to 16 tons. 

jHTlod betvviH-ii Aliiy, is,si» and tictolmr, l.sn4, work vvus and two miles taken up, for every working day In Tlie muxluam number of drills In use at any time 
carried ou contlnmiusly In the Culcbrn cut, firsl by the tho year. In the Oulebra cut was 877, of which 221 were tripod 

‘ Old French Ciniipim.v " until It fulled In ISM), mid later As most of the material to Is* excavated eonslsts Of drills and 156 were well drills. With these drills, an 
by the "New li’reiicli I'om- aggregate of over 1)0 mllcti 

of holes liave been drilled 
In u Single month. In 
1) 1 a B 1 1 n K oiHwatUms, a 
imund of dynamite Is now 
used to about every 2 >4 
cubic yards of material 
blasted, and the quantity 
of dynamite iised per an- 
num In the Culobra evit for 
Boverat years imst has 
averaged about fl.OOO.tgM) 
pounds. The greatest num- 
bor of shovels In use at 
one time In the cut was 
43, and the greatest month* 
ly excavatloii In any single 
month was obtained 1 n 
March, 1011, when r,733,- 
7-18 cubic yards of nia- 
tertal, mostly rock, were 
excavated. 

To handle this amount 
of material requlf^ the 

luiv iiifNi- uiiiinisiiiiiH 111 - servlOM of 115 MutoGym 

tiic Cniciini cut. it Is iu>w View showing point of deepest exesvation in Culdbn «ut, September 30th, 1*12. G«U BIM mi the and 2,060 oatw, glytaf 

cKtiiMiiicil iiiiii It will be right, where highest point of excavation will he 494 (bet abeve the bottom. Ornitra^ora*^ ‘1^ DM t|e about 100 load e d bratuH 

iieccHHiirv to oxeiivate In left, where highest point ef excavation will be M4 foot above the bottom. Urn Witor iltn‘WI*rf fat PW day to > tbs 

all ubiHii J 15.1100, tsK) cubic the lowest level is 6 feet above the bottom. tHtleh iOit'ilie av^llt6|0 







t ll^; tbtt and allowed to etay there altOBt 
' <pui'ptmam 00 being taken ont and paeeed rapidly 
tfw hatfd. It can readily and aecutatoly be 
dhUnatped whether or not there is a heated layer of 
matolrlal In the hole, and if so, where It is located. 
On one ooeaelon; a iham of heated material was en- 
, . , . ^ .Chuntered, wlilcfa It was neceaaary to blast and remove 

■'W^tOTB the With M little delay aa practlcabie, and this was safely 
JStot above the hot- done by j^aylttf a stream of water from a hose Into 

I ,<S5*#*eWf h ieif|;'804 feet the bolee dhrlu the entire process of loading and until 

ide,, %». t#, ^ .ja ..the mck bUl. tbo boles wer^llwd. 

th* town of 'The total aaumnt of material excavated from the 

g te tJie adk^ W e|ldai on both Oulebra cut to date Is as follows: By the irpench, 

i'le-i^^i^.dbrait' 

I of tfte tgotrh, 


,, ««»»'<' the fltat nteiie 

etviet 

hmidiiw ' 

«>lhs of haUo: Ih 
ew,,|hwchtiaw. tt waa 
.lt^. .l|ilU»Qeiidlte to avoid a ooiMdd- 
^dti|^''ii«tah«r Of mlae-llraa, and a 
e!iw|i< waa laade^ ydtb the aaidaUBoe 
eg (he^aieot^^ and nehhanicai eo' 
flmatV' *'^ * view of endeavoring 
te Jiacgte deflulteif the oauae of thew 



44 h «eai|lt 4d! a long sMlee of eXi 
pailieeBta, it waa coochtslvely shown that by far the 
g|;eii^ huabec.^.o^ mlse-dree were due to the fact that 
the jtwiea h4d been tvlnd ‘'In eerlea." When the fuses 
WeM eoneecbed ‘'la parallel** and fired by means of 
the’ prdluaty atoctrtc U^t current, not % single fall> 
are . of a Inse waa noted in a test comprising several 


j the action of rildes In the Culebra cut. The mass C is 
oat by didings the sues B hreaka on a line of cleavage and crushes 
•atcflal, forcing It up at A aa ahewn. Note steam skovela taking off top 


moving into the 
the underlying 
weight from B. 


The resulta of this inveetlgatloa were so convincing 
that all holee are now wired “In paraHel" and miss* 
dree have been almoet wholly eliminated, although It 
la eeaieely n oa se oa iy to atate that aoddonts from Indl- 
Vldiial eareleBaness, from flylug stones, or from other 
causM will always occur In the extensive use of dyna- 
mtfe, no matter what pre- 
oautlone may be adopted. 

It la, however, gratifying 
to state that although dur- 
ing the past three and one 
quarter years, In Work un- 
der the writer’s charge 
over 20^000.000 pounds of 
dynamite were used In 


prior to May, 1004, 20,419,720 cubic yards. By the 
United Htates, May, 1004, to October 1st, 1912, 85,370,- 
236 cubic yards. Amount remaining to be excavated, 
October lat, 1012. 6,260,000 cubic yards. 

Parallel with the Cttlet>ra cut and on each side of 
It dlrersion ffitcbes or canals were constructed In order 
to keep the waters from the drainage areas on the two 
sides of the ont from flowing Into the latter and inter- 
fering seriioaBly with or preventing excavation during 
the rainy season. The diversion ditch on the west side 
of the canal Is known as the Oainacho diversion, and 
is about 8^ miles in length, extending from Oulebra 
to the Ohagres Btver. This diversion has a capacity, 


have been killed, three of 
whom failed to go to a 
safe distance and were 
killed by flying stones, and 
two by miscounting the 
number of shots which had 
gone off In a “dobe” group, 
and approaching the group 
Itefore the lest abet bad 
exploded. 

Then, too, the character 
of the material to be Mast- 
ed Is of such a nature that 
slides and aUps are of cou- 
stant occurrence^ render^ 
lug the use of explosives 
more hasardous than in or- 
dUiary loeaUtles. In addi- 
tlulb ever since the work 
of excavation has been 
eommeticed In the Oulebra- 
ettt, areas have been un- 
covered where, owing to 
the imeseuoe of Ivou py- 
rites In flnriy divided 
Iqtfjatt the material on ex- 
posure to air gunentteo. 
by oxidation^*# nuflielieat 
of beat to fire dopia: 
mite when placed in ^ 
difn hMes. atM on two oe- 



if. ^ L\ I ■ 
I,.-'- •Vi.-'T 



» in reck bahk, oMe of cut north of Smplrc, which occurred Auguat 20th, 
e yardi of roeko slipped into tho eUt, d^roying tracks, wrecking cars, 
B of the Obispo THverMen to fsw into the cut. 


SO flretd, hut tortiiiua<t%, 

‘ without ,<»MM ' et 'i lii 
, theihaiilied !•;«» ‘inair lie 
.tMii^ituy 




at Ita mouth, of s.tssi cubic feet per second and waa 
oonstrucled by tho French, On tin* east side of the cut. 
between Oold Hill and tho Idiagres River, fur a dla- 
tance of 614 miles, extends the OhlsiKi diversion, which 
drains an area of nearly lU square miles, having an 
average annual rHinfull of about S3 Inches, most of 
which occurs In eight months of the year Its coustnic- 
tlon baa cost up to date about 11,250,000 — n large sum. 
yet without Its protection, the canal could not have 
Iwen completed. This diversion has Isjen constructed 
since the T'nlted States assumiHl control. The third 
diversion, known as the Rio (Irunde diversion, extends 
from Rio Orande to I'lslro Miguel, a distance of about 
three mites, and was constructed by 
the French. Tho large and uuiioying 
Cucaracha slide on the east side of 
the canal, lietween Gold Hill and 
Pedro Miguel, prevented (he construc- 
tion of a diversion along that por- 
tion of the Oulebra cut. 

The Problem of the Slides. 
During tho early stages of the 
work by the United states, there was 
but little movement of material Into 
the canal from outside of the prism, 
and when such movement began, It 
was due almost entirely to slides 
caused l>y the slipping of the top lay- 
er of clay or earth upon a smooth 
sloping surface of some harder ma- 
terial, the layer of 8ll))plng clay in 
such cases varying In thickness from 10 to 40 feet. 

The largest slide of this character is the Oucaracha 
slide on the east bunk of the canal, Just south of 
Gold Hill, which embraces a total area of over forty- 
seven acres. This slide extends up the bank for a 
distance of over J,))00 feet from the axis of the canal, 
and originally hod a sloi»e of alsmt one vertical to 
Seven horlxontnl. It tlrst began to give serious trouble 
In the fall of 1007, and moved completely across the 
cauul, the too of tho slide advimclng for the flnut ten 
diiys at a uniform rate of about 14 feet in twenty- 
four hours. All tracks In its path were cohered or 
destroyed by its resistless motion, and the moving 
material actually rose up 
on the west bank to a 
height of almut ,30 feet. Ito 
movement was singulariy 
like that of a glacier. It 
«HH, In fact, a troiiieal 
glacier— of mud Instead of 
Ice — and stakes aligned on 
Its moving surface and 
eheckisi every 24 hours by 
Irlangulutlon, showed a 
movement In every rcs|iect 
similar to stakes on mov- 
ing glaciers In Alaska up- 
on which the writer had 
made ohserviitlons In 1896. 

Up to July Isl, 1012, 
nearly 3,000.(N)0 cubic 
yards had been removed 
from this slide, and it was 
estimated that about 230,- 
(KK) cubic yards yet re- 
mained to la* removetl. 

As tho depth of the cut 
Increased and the lateral 
suptwrt formerly afforded 
by the excavated material 
was rMnoved, Ihe great 
pressure of the superin- 
cumbent banks caused the 
cnishlog a ti d wpiet^zlug 
out of under-lying layers 
of soft material, with a 
breaking, sbcsriiig and set- 
tling of the high luuks 
and a corresis^ndlng ele- 
vation or “Iiumplng" of the 
bottom. (Hee diagram 
showing action of slldm.) 
For the iwst two <>r three 
years, slides or breaks of 
this charucier have greatly 
exceeded lUoso of tho type 
reiireHente<l by the ('near- 
ncha slide. The largest 
slide of the type Just de- 
scribed Is on (be west 
bank of (be cntial at Culo- 
bra, and covets an urea of 
76 acres Up to Octolter 
1st, 1912, over 7,r.OO.OOO 
cubic yards of material 
had bt'en removed from 
this slide and fully 2,900,- 
ooo cubic yards rematneff 
stlU to be removed. Tho 


1912. About 400,000 
and permitting the 


1.06MM tWbie yards 
r «t » hottoM slope of 




iMily remedy for Blld«a of the flat elMW hu been t» 
(iiK uiid haul away all of the matmial tsvotved In the 
elide Wlfh alldea or break* of the aeoDOd doao. a 
like conrae 1 m imrHued for banka alrendy beokcn; bat 
with MlidoH of the latter clnae, pteveattve HMunirM «• 
well are taken. Tbeoe preventlTe xneairarM conslet 
In flattonluR the eloiie of the bank wbea breaka mlaht 
lie oxiwcted by excavating and renovtng the niiper por- 
tion of the banka by Hteam ohovels, thus deonxudnic the 
preaHure which tnlRht otherwlee crunh onderlylng hiy- 
era of Hofler material ami cnnoe the bottom to heave 
up. TUIm llitltteiUnK of the euperlucumbetit weight of 
tUe adjacent banka in the deeper rxirtiona of the cut by 
flattening the alopo, baa given reouita mifllclently en- 
couraging to warrant the eoiitlnuance of tWa work until 
all excavation liaa been completed and the full dofitb 
and width bave>li«en obtained. 

With a few exceptioiw, the ao-called altdea daring 
the iiaat year were in reality breaks in the bunk, reaalt- 
ing from the croabing of an underlying layer due to 
the greet pretwure of the* high banka, the underlying 
layer being dlapluced laterally, and causing a heaving 
up of the liottom, amounting in one inetauce to aa much 
aa 30 feet 

On one ocenalon the writer waa ataudlug on a por- 
tion of tbe iKittoin of the cut, which rose alx feet in 
about fire inInuteM, and moved so amoothly and with ao 
little Jar HM to make tlie movement scarcely appreciable, 
it being Ilia Imiiteaaiotj at flrat that the steam shovel 
which he waa observing was sinking and not ttaal he 
was rising. 

Innumerable plans for treating the slhles bare been 
onggested by lutereHted and juttrlotlc citlaens through- 
out the country, Imi not one of them has proven prac- 
ticable. Tbe only xiiccessful method of treating tbe 
slides or breakh, once the material Is In motion, is 


«f dost , 

ourfiiwa which bMl to 

Momh and tla mto «f 

day 'tor aavara) iaoim toad«'iiefl'i6^; 

acnaa Out toa of oT 

loa^Bng track aachaflfed^ . , 

From the coauneaewtow#r dpgffithtod «p to CMtoll|W>' 
lat, WI2, there had hean fpi^lad Wd ramova^ 
lfl, 0«>,000 c«Me yards df toatoriill from alldea. 
gattng an area of atoot Jkub aerea, tlMire^lMrawnljt'''' 
ramats yet to be exeavated dm aetooDt of oUdee atl^; 
three or four mlUloo otUlto yarto more. 

Am the raralt of aevdna Taaiw experience, kUdto 
and bceaka are no# tumiHaid with leae IncotyventeBMi 
and Interruption to other work than was the case to 
the earlier atagee of operattoaa. Tet, notwlthgta ndln g 
Inoreased eOclency in hoadUng them, they cause con- 
ttaraal annoyance and Intorniption to work, and de- 
creene the output and comphoate the engineering pcob- 
lomst and while they prwent so toaumonDtable oh- 
ataelea to the completion of the work In the Oulebra cut, 
yet they are erer-preaent eoureee of ansOyance, htod- 
ranee and expensa Tlielr etfecto are especially fait to 
the dsetrnctlon, dleplacement or covering xtp ot traoka, 
requiring large track gangs to be kept ooRtbiiiaUy at 
work la their vicinity- 

A conoervatlve eatlmate Indleatea that wUbiB tike 
8.8 mtlM of the Oulebm cut, fully IMO mllee of track 
have been dostroyed, oov««d up or have had to be 
built, solely on account of eltdee ; and In one loaallty 
for nearly two yean tracks have had to be maintained 
on material moving at a rate varying from one or two 
Inches to several feet per day, neoeeaitattag tbe con- 
Btant preaence of a truck gang in order to permit 
the uninterrupted pasaege of tralno. 

It will be eeen from what precedes that wtien the 


«f^:|i«''ii^tlo« of fliie,' 
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the toinaiitv#,;^ 'fiitotomto , Amkiiatoair.- ’ - 1 i 
Attna ".in Iwdpp'^ihldlevat .and i|i(i)diwi(ii'‘*ip ; 
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Map of toe PuDuea OanaL 


to dig It out and haul It away until the slide comes 
to rest upon reaching the angle Of repose for tbe par- 
tleular material then In motion. This angle of repoae 
varies much in different localities, depending upon the 
character of the materlat composing the slide, the 
angle of inclination of the strata and toe angles of 
the numerous dikes, faults, seams, etc. At the Ou- 
caroeba slide, which has been practtealiy at rest now 
for about a year and a half, the angle of repose corre- 
sponds to H slope a little steeper than one vertical to 
ilvo horixotilal, while on the west bank of the cut at 
the town of (lulebra, the material is atlll moving slight- 
ly tm a slope of obout one vertical to five horlaontal. 

In one or two slides which have developed in the cut, 
the surface on which the material was sliding, bad a 
slept- of one vertical to ten htirlxontal, and In the case 
f»f another slide on the west bank of the canal, north 
of the village of Oulebra, the moving material, which 
consisted of si ratified rock, was moving on manse, at 
the rate of liiree f«»t lu 114 hours, on a lignite layer 
about six inebes thick, which bad a elope of about one 
vertical to seven horizontal and was underlaid by lay- 
ers of MSdlmentary rock, whltdi did not move. A rather 
remarkable thing about this last slide was that, like 
two or three other slides, It developed In toe dry sea- 
son and moved at a faster rate during toe four months 
wten .tokre was no rain than It bus done since the 
ralAs have omne. 

The wrltor to a#are tbal there is a very genera) Im- 
pression toaf oUdsk ate due solely to saturation by rain- 
fall, or undergroaotf vntor, of the material which Is in 
niolloii, and wblto'tols Is to a great extent correct for 
the slides like tfig described at ('’uciiracha, yet 
Ihere have been tot#! , large elidea, involving in all 
uiiriy a, (MX), 000 coMc yitolll Pf mateftal, which devel- 
-.|>cd during the dfy sWtjilt 4^^, were composed wholly 
or niaicriiii so dry that wkon 'wlW^ toe trains, toe 
cars were nlujo.-* bidden -n^^j^^^ wtody season by 


Oulebra cut shall have bean completed, not leaa than 
22 per eent^ef all material eacavated by tbe United 
States win have been rmaoved on account of sUdee* 
and that they will have added twenty-one or twenty' 
two million eublo yards to toe amount of material to 
be excavated. 

On the other hand, while tbalr extotonoe has In- 
creased toe dlfflcultlea of toe work and has added very 


excavation taken out of tbe eoawleted canal #111 reatlfa 
tbe great total ot 212,227,000 yards, the average oUlWn 
uDdemtands, of ooursa toat tills minemnts an eiwrr 
mons mass of ttoterlsL But #heD he to told that If 
toe excavated eorto and rock #efe dumped alokg 
Une of Bnpd#ay, Flew Tork, It would prove ndtoMot 
to form no lees tosn slxtytoMe grsat pyramids, Mush- 
ing for a dtotonoe of nine miles from toe DattMy to 


Considerably to toe amotnt ta axeavatloD, oad eonse- Harlem, thera i$ httle danger of bto ftd ito g to eppiUBt- 
qnentiy to toe cost, yet Htoy have no far presented bo ate toe mkgaitudb of toe took of axcavarion at MtonhO- 
obetaoles which entm^ be overcome without delaying Bverybedy ltlto#a that much trokhtb has boep gl^M 
the predicted date for thg opentog of tbe canal; nor along toeJtae^-toeeanal by rildMttfgrakt 
will the addttlazial mitorial eotcavatsd on account ef When we tohijt that the' total pf wtM VHf****** 

elides rsqnlrs any faetbar appropriation in excess cif addtthmal to fhe oridhal eeMioato <tf ew*V»t^ #NlBh 
the estonsto anbmftted by the chairman and chief wunt be tpa ram aM 

engineer on September 1st, 1908. , nwsUr odt hf tvik |toM*a eat aMmato to dver 

In this satoBSte, to* "Dlvttton Cost" of all (htg euWo yBX|e ,^%toa^ Mbk. #e Idkt iit 

excavation nmolnlng to be done to toe Oentxal IMvt- not ecimptoMIgl'' ' ttoe nMkha #]Mh W# Sto 
Sion after 'MptamlMv tot. -ttfid, ,«as. fdven an IB <ce»to.. -tejW ■ that -|ti|ib'‘:matfl#tol, H iMlo oHm Ixm tokM 
per .cubic yagd, whmeaa the- total, coet of aB; excami'. ' ' tai|a%|^>>i^ tnatortol tokehtog etokt 

tion to toe Central OivtoM Cran'September tot, . Broad#k}^,N|yU , Street to ,«iil 

to September 1, HttU, wwfirai ffl-SllM. The dUtotohok MaU to CWsr 

between toe amt prioe'a||to#||M to to* estimate and Vimt ' kiM that toe aPdg 'df, 

toat at Mriiteh toe exea|tttoB'^,aet«any done b«t#fri) . #««» tm 

September 1st, nM Mplamiw tot. 1912 amounta „ '#• ocmprah^,’ 4# a ‘kg#''" 

a total of akiMitit of saeavatton'to „ . ouaitM work has hseh tamiii^'yaaS ' 

of over weventeeM^^^^ ^^ ^ ^ k Om 

bMrimSea dmto 

ibm gggregoliag^'^^prj ^ of to 




f W Oe 'MijlSStS'' 





















Barrel acreened to keep out pcllow* 
fever carrying moiMiuitoea. 




I N 11)05 0 voung phyidclan rocelvad an appointment In 
tlie medical eervloe of the Canal Zone lie told the 
iiewN to a proteeeor in one of the leading collegea of 
the ITulied Rtatea, a medical man of note a man who 
hue served with great credit and ability In a dltHenlt 
INMt as heed of the Health Department of one of our 
largest cltlea Thle professor glanced at the letter of 
appointment and naked Are you going to accept the 
Bipointment) Tee I am going neat Monday Ton 
are a fool, are >ou so tired of life that you want to 
commit suicide? And this gentlemans remarks were 
tyilcal of what many well Informed men would have 
said and vrlth good reason at that time. I^et us glauce 
at the sanitary history of rnnama Por centuries the 
Isthmus of Panamn was regarded aa one of the worst 
plague spots of the world. 


Bays Vroude In all the ttoiAd, there la not iMthitiPt 
now concentrated In any single sfiot, so madh awti^ 
ling and vlltalny so mnch foal dieeaiw aqch a dong 
heap of moral and physlcat abomlnatton aa In the aoene 
of this far famed andertaldng of the nineteenth oen 
turv And to thle Veritable Radea of dlaeaae and 
death France sent her noblest and bravest aona who 
with Death grinning over their ahouldera did work 
that Is a monument to tlMdr eugineerliig skill their 
ability and above all thMr eourage. It took nerve 
to come to Panama then. It took an incredible amonut 
of nerve to etay Every Franebmau who came to 
Panama knew that he was going to have yellow fever 
and that every second man taken with It wvnld die 
The family of a french chief engineer constated of 


fivd^lUirdiad of ydiow fever Of ttw live »«iantori of 
the %tiilly at thd aupeitatMidah* of Ihe railroad, Omm 
died Ot yaUosr favw Of twenty flve Staten of Clun^ 
Ity irho oame to Ancon Bospttal, twenty died of ye} 
low fever And an, whan we speak of the ai}aaiidart 
Ing at meDdy by the French let na not fori^ that 
the “man on the Job squandered but one tUlnk<-«tlhalr 
Uvea. Franee Called to build the canal but gtah faltad 
only heoanae her eblaf enemy was unknown to her and, 
in her very failure France presented to the world aa 
eaample of persona) heroism and ot anginemring hkltl 
that she may point to with great pride 
‘Whan the Suited Btatee Governmont undertook to 
hnlld. the Panama Canal it was xecogntaed that the 
^Oaaal Zone moat be made habitable If the canal wars 
to be built Aooordmgly 


The Spanish oeoui)atlon In 
the sixteenth seventeenth 
and eighteenth centuries 
was paid for with u feat 
ful toll to death The 
sturdy pioneer rnllroed 
builder Aapluwall carried 
forward to a succesaful 
conclusion the construe 
thui of Uw l*auaDia Rail 
road a railroad forty eight 
miles long at a coat of 
life im|>osslble to verify 
but to which tho popular 
If fallacious logend gives a 
clue A life for each tie 
of the forty'clgbt miles 
In Januarj 1881 with 
immi and circumstance 
nith Niieech making and 
champagne with all the 
ceremiules so dear to the 
Gallic heart the great 
French engineer Ferdl 
nand de Leaseps treali 
from hie triumph In Sues 
Inaugurated the work of 
building the Panama 
Canal De Lesseps little 
daughter turned the flrst 
sitadeful tt earth In the 
1 anaina ( anal prism Al- 
m st simultaneously with 
this first exca\atlou an 
t ther ( jid grimmer kind of 
exca\Htlon commenced — 
the digging f grove's for 
tiu IhiuHUiilH who laid 
down their lives because 
the great engineer who 
fought so successfully the 
shifting treacherous sands 
of Sues and who ciuld 
have no doubt, ednquored 
the manj idtyslcul obstn 
dee lu Panama did nut 
recognize his most power 
fnl antagonist lu the hum 
bio little mooqultt And 
so with the very flrst day 
ff work on the canal the 
harvest of death and dls 
case commenced Just 
h w henv} it has been cap 
oiih be surmised fbr the 
in rtnilty and morbidity 
sutiHtlcs of the French 
were very locomiHete, 



Cohm-^ Street, ahowiag Wet ^ ^ 

V tr ^ ^ ^ ^ ' 
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to rid oil yellow fbver the 


on the AtHmtle and Pana 
mh on Utat Paallte. glmal 
tMWamdy a maritime 
qnaraatlae odfvMa Wha es 
tahHohod to ptevoat riiie 
ontry Inta the Canal Zone 
of commnnieable dlsehseit. 
The theory of th4 role m 
the moequito in the triths* 
miwdou of yellow ifever 
had been flnnly Mlab^ 
Uehad by the Work Ih 
Cuba 'the oihdudgn 
agatnet yellow fever wtm, 
therefore, inaugurated 
along the following Unas 
(1) Iwlatlon of yethrw 
fbveff patients during the 
Infectloae period of the 
disease in sneh a mantteir 
aa to prevent their being 
bitten by moeqnitoea dhta 
was aonaupltohed by re- 
moving all yellow fevCr 
pattente to a ooraened 
room In the hospital < 2 ) 
^Hmalgatton of the houses 
Where y«l«w fever weee 
wrefhwid. ««I the houeee 
nd^aitiOttt to ttuee. Mta 
for the irarpoee of daab»y 
tng the yeUaw fever In* 
fedted mosquttoee that 


might r 

ho^ 


taaniRhitting ydiow lever, 
tiw Stegomyln <«r Addee) 
nalopns, does iwt ff facv 
but rather remalM near 
the Place where tf W 
out apd had ita hhM moai 
(») l*roteletiea 


hereanlng with vrira gauca 
<i) liestiiiiethm ft all 
places ihvotable for th% 
bMedthg dtm 
catopiia'^ kat vmh 










ptf, !«■#♦«; 


|iPili,^ri^' i^le ' 

....%']|i(lliU them 

with 

'"'i^ ChAon with 

'mmf'4t,^ylm uadwtaken 
Wtththe 
tbd collection 
IW dlwon- 
SiefKnnrla 

,,, 4(iiiMi«|L' ;'jpon»''l«t»ln* been 

4Xt WMi^idtUs In I^iuiiua 
SbijpMl|«^ lUUi'Haow twcome the 

- A'Stacomyla nwie- 

Wi# , to. 'il^„|M«ed, The nenlte 
^ eoiNi «• 

t ; »t®m, July 

. . ,46 3w^ 1^; Tf dhMf 6t 7«A 

' wtgUuitea on ihe uttmm. n 

ler iMkeii ; In JnOy, 4£; to Ammt, 

; J»,#, ^ ::^l»e^l^le^. ej in 0<!tober, 8) to No- 
tTeiMintoRr (to Goiofl), 1. Oitrtog 

oi|t 41^ tatbtoM, to COton. Stoee then not 
,. of yhUow fever oeountod 

. |(<p|i^ liitooiicii « ecattonona toAnx of 
toftiair 6to«e. 

liW >oHow tovot ander oontto^^ 

<W^, tiO dtoseted to the neeond enemy of the 
VrK^e 0*0 to the trotoee— melnrln, Uile die 
awe to truwmtttedt by eertoln membere of the 
iiiei«tolto «eiMili dhophelinr. XheaejeiKMi- 
, dhser gfeetly from the Htagomyla 

Oi4^« to their breedtoe habits. While the 
BMfctoyto cnIopttB breed to water cuntatoere 
eloOerto huiaan hahltetlone and do not dy vary 
tor, the Anophidtoffi breed to etnMmb, toarahee, 

'water botoe. etc., xtad are eaintoie of travel 


.IH^ a week or ao thereafter. (2) ProtoMliitt dwelllnjt 
irtth eomer wire gaose againat the togreea of moe- 
igaMieea. AQ the honeee occupied by Attericane, and 
«| 0 «i of otbeto are ecreened. (8) Oateblng and 
toOlaff aoeiiuttoaB within the dwalUnga This ie done 
hr aegre **iiiawittlto-eatehen." and to of great value to 
preveatto# malaria where other prophylactic measurea 
cannot be toAM^ated. (4) Deetroylug the breeding 
place* tit AoopheUnffi by fllltog, draining, and training 
the bank* at atreani*. (8) Deatroylng the Anopheltom 
to the larval and pupal etageu by oiling the water in 
which they are fonnd,' or applying a epecial larva 
potoon to thto water. (6) Clearing the rank vegeta- 
tion to the immediate vicinity of dwelliugH ami oettle- 
mente, ao a* to deatroy the shelter for such mowiultues 
m may ftnd their way to the vbrtnlty of the houses: 
to hasten evaporation and the drying of small water 
eoUeotlous and marshy places; to expose to view small 


tlun, have undoubtedly contributed greatly to the main- 
tenance of good heolth. The history of pneumonia 
among the negroes illustrate* thto point, in JIXto, !>«► 
fore provision had been made to feed the laborer*, 
and when bousing bad not been brought up to the 
present standard, a number of case* of pneumonia oc- 
curred among the negro laltorers. The mortality fr*nn 
pneumonia was 413 In 1006 and 328 In 1907. A board 
appointed to study this disease recommended that the 
laborers be fed by the Goveniment and that certain 
improvements In tbeir honsiiiK to* made When these 
recommendations were carried Into effect the number 
of cases of pneinnonta Immediately dimlntihod. In 
1906 there were but 03 deaths; in 1900, 70; in 1810, 
73; In 1011, 04. 

To caiTy out tho preventive measures against ma- 
laria and yellow fever, the tw'o i>rlnctpitl tmemles of 
the Ouncusiau in the tropics, as well as nil the other 
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Pedru Miguel, shawlng mesa hall and family 
qaartCTA screened against moeqiiitites. 1911. 

rk and treatment of the sick to tho 
a 

force of about 1,400 Is employed, of which about 
terminal hospitals 
ed for about ,30,000 


fourth, 

has been expended for 
for the prevention of 
Tills g;isO.O0O iwys for tho Maiiltatlon 


tarla 

for inoe. If continued Into 1911, would 


Twb i^, aliQWtod lllbwr quoUm with «*If<«lN% ibftow* eon*. July, 1911. 


ployees sick In hospitals with malaria In 1911 
WHS 8,946 — or a loss of 44,7.10 days of work. A 
gain of almnt 163,000 days was, therefore, made. 


, tog eonsMenb^i dtotanotMl probably aA tor as g mUe braedtog ntotoNI iM*<* ,<* remove the temptation to throw Placing the loss to the Governmeut for each day's labor. 
amAa halt , water <3Qiitoi*i*ni;lattt the vegetation. plus treatment, at the rutber low figure of g.1 i>cr man, 

The campaign agaiimit nuiAiBto wa4i’ <m ’iTlc^a otmeclenHously and puiimtaktogly the gain to this one Item of saving more than off-set 

-the tollewlttg plan:. (1) Ttodtmairt adwtuato cawlrfitot, to reductog the number of malaria the cont of eanltatlon projier Thes»> figures do not 

diMKM 0^ QUtotoe. (oboiit^ 87^ « daf for additsi 6^83 per cent of the tocludO the malaria cases treated In the dlsriensiiries 

4dtj^redsto«f fohilgyla. iltlit, bf&iww|iht*jtrtotol»*rt to WOrldiltf^ 'l^ month to 1908 to 1,53 per eeut of and to homo*. Among this class of patients the gain 

,.«|MMv«;,and, SMonAt to toeated, the W0|*to|’:l^ per montlt to 1911, and the death ha* uudoubtedly been projMirilouate to the gain In hos- 

Oi|*b of ospaMtojito W foeg*' flNHb''W‘hleh molairto ' from empiulee* from 1^38 to 1900 to 47 total caeee, and in addition It must not Im< forgotten that 

MHMttliA'' '>lfi moliurta'l' , w^ y fiwwhto ' ' ' la, '8**^ preventive Wk,lMid motorla to a disease tlint undermines u luun’s health 

fto Whftt mgtoirta weoM have ItiMdleiUsly and lowers his working etflclency to an 

llbWt *1' force, bad coaditlon* 'temotoed ex^t not opiiroached by any disease wltb the possible 

'' to todlcatod by the toot t^at. . exeep^leu of hook-worm, Tho less malaria, the fewer 

1^ tovto, bbaptoe. to the toAt^ent workers to an orgunlaatl.m 

aam*'^ natoria dbilitoiipt^ ' tbe expertonce of the I’Himma <3ana1 has demou- 
Wtov<lwitoj!to|p<i^^ . . . i'.r ' .gtratod that proper sanitation, together with what may 

by- y -'tlb' -awtobureX 'hatlllf ‘on' imiitwUkto be ealtod by the modern terra of “soclul welfare work," 

iltoua*c^"tli!e gtepw token .midh as pcovldlnK proper bousing, feeding, and amuse- 
.'|w;|toUl<totoAto'6C meats, can make possible residence, even peolonged 

4W4 wko)woto« top« «M tocma- (CVimHudcd »>• vatie tos.) 
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the Coi^S^ of 

Unitw States :/| 

By Emory Bm Johnson, Specdiil Commissioner oil V I 
Panama and Tolls . ’‘. 'I 


Faclflc «ntniice. A tjrpicBl concrete 
mnfC'tover. 

T he Pauiiiuii Canal la belns couatnwted to faclU- 
(tttf th*‘ fomtnerce of the llnlled States and of 
otlier ('(rnDtrlea, and to atrengthen the effldencjr and 
atrlkliiK iiower of the Auierlcun Navy. The nreat 
Invent meat of capital liaa been made for the imrpooe 
of Hhorleulnjr oetatu routes, first of all to enable the 
eoinmercu between the Atlantic and Pacific to be 
bn lulled more economically, and second, to add to the 
mllttury luiwer ajid iirestlue of the United States. 

The economy clue to the sliortentnit of ewean roates 
la measured by the aavluK In time veaaela take to carry 
freight and paasenin'i'M from one port to another. The 
sluirter ocean route la ordinarily more economical than 
the Umicer one, althuuKh It, may happen that the cir- 
cuit uua route hctwc«n the vesad'a.port of delta rture 
and iHirt of deatliiarlon may be talmn, because of great- 
er opportunltlea fur trading on the way, and becauae 
of difference^ In fuel expensea by the alternative routee. 
To measure the advantages of the I’atmma Canal fo 
the trade of tho I'nlted KtaUm uud other countries, It, 
Is neeeaHnry, both to ooiislder tlie effect of the canal 
ntsiu the length of ocean routes and to take accoifnt 
of relative fuel expeuaea by the canal and other routes. 

The trade between the two seaboards of tho United 
MtaUw will derive maximum benefit from the canal. 
The dlstaiu'e from Now York to San Praiujlaeo bj way 
of the Straits of Magellan la nautical mllea, by 

way of Panama R.atU tnlleo, the canal route being 
7,K7fi miles shorter. Between New Orleans and Ban 
b'nmdsco, the suvlnfi In distance la atill greater— S.SfiS 
nautical miles. The shortest ocean route now need for 
trade between the two seaboards la the one by way of 
the Isthmus of Tehuanteiiec, across which freight la 
transferred from ship to ship by the Mexican National 
Batjway. Tho distance from New York to San Fruu- 
elaco via TcbuanteiSiC la l.Olfl nautical miles, and 
from New Orleans to Snu Franclaco, 1,678 mllea less 
than by way of Panama. These dlfferencea In dls- 
tnnea, however, will not enable the Tehuantci>ec route 
to coui[)ete with the Panama l^aual. 

The freight rates of the Amerlcfui-Uawallau Htearo- 
abip Oomiiany tietweeii our two seaboards are said to 
average about filO.GO tier ton and one third of this 
through rate la iwld to the Mexican Nalloiuil Itullway 
fur the transfer of cargo from ship to ship. This 
ctiurge la doubtless profitable to the Mexican National 
Uallway, but It is iirubable that the cost of getting 
cargo from ocean to tceau at Tehuantepec could not be 
lirought below $2.fi0 per weight ton, and It Is probable 
timt even with reasonable tolls at Panama the cost of 
luklng trafllc from New York to Sau Francisco by way 
of Tehaunteiiec will be $2 per cargo ton greater than 
the expense of taking the traffic by way of a Panama 
Canal. The double handling of commodities at the 
Isthmus of Tebuniitepec with the unavoidable break- 
age and damage) liicldeut thereto, together with the 
greater cost of handling traffic by that route, make cer- 
taiu the Impossibility of successful comimtltiou of the 
Tehuanteiiec route with that via Panama. 

Tlie aid given by the Panama Canal to the coiniuerce 
lietwoen the Atlsntlc-Gulf Seaboard of the XJultod 
Slates and tlie west coast of South 

America will lie the second roost lm> 

portant Intluenco of the canal upon 
commerce as shown In Table I. In 
computing tlie time saved, one half 
day Is allowwl for the passage 
through the canal. 

The Nciutb American iwirts select- 
ed are lucuted in the iiorttieni, cen- 
tral and southcrii sectloiiH of west- 
ern South America, and the reduc- 
tions In time given In the tuWe are 
for mMsels of 9. 10 and 12 knots 
speed — the rate at which most 
freight vemels are now op»«rated— 
und for vceselH of 14 and 10 knots 
speed, which repiraaeute the rate of 
pnssenger steamers over practically 
all routes, except those across the 
.Vorth Atlantic. GalUto, iKliteta Is the 
chief P|rt of Peru, is mlh» 
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from Panama and 2,903 miles front the Btralta' of 
Magellan, while Valptnilao, tine principal port of the, 
Bgrionttural portion of Chllsi,- is 1.498 mnev fWHn 
Panama and 2,(119 miles £rom the Btralte of MtgMIan. 
The saving In distance and-iiise between the Atlantic 
Gulf ports of the United States 4md the west eWBt of 
Booth America Is so great that'^the caaal will be .psad 
by nil tbc commerce, evmi Uu^ugh the petce'^ut. fuel 
by the canal aud the Straits of MiUiellan nMttMj-wem 
the same. As a matter of fact, however, fhel expensea 
by way of the straits of Magellan will be dMhh baarier 
and the amount ft spaee which vessels will have to 
devote to the transportation of fust, instead of eatjgt^ 
will be much larger. 



d!ha edMt of ttte Panama Ckraai «9« the l»d» «|tthfi 
Uattsd.SiatM Wllh New SSeaiafid «hd 
lasa to bs of great commMulal .benefit to Ihsi tTfliiSifi 
Btatsa.. fUM eommeree of the esstom asabWlfi tM 
United StotoS with AustraUa and New aefisiid .k liW> 
was toiiw^ at tlw i»!mN dtislito the ^ 

eeOng dsoade having hem 99 per cent. AnatoaHa Iffia 
a very large oenutonoe amouatiair to •»!» fmtf'mtUtt 
while Naw .fifahuid’a toads avetnaM 
taot,. fflto'fta«totf,oasninshto;«^'l^ijl^^ 

Panama Canal tolU the 

Cape of Oeod Bop4 Vp 

Wat 'the 'irofSfs hetwwn Mew 'tosSiMa ' 

'of 10 hnota. apesd can afiye W fiays. >*A" 'MyiaCew 
has hcefi ntadc cf the fud satpsiMaa of a 
freight ftoataar whose arotoge daily ooal oodStttolMmi 
St sea \m 88 torn. This vewd would save aboot ffilMO 
in coal expensea fay taie|ng tibe Pfoama :Wtend 
of one around taw Oafih of Chod jlcpe. on 
voyage between New .torknntt Adelaide, Itto a yfsfld- 
trlp voyage between New 'fefh.and l&dney thh final 
expenses vlg I>nama would V RhiHit less than 

by way of the Cape of Oood Htqto. In making thla and 
other caktolatimu retsiMd to In this paper, the Ifttfi 
cootract prices for eool Wsee totoen. It WM hfsnihed 
that the pftoe of ooal* at Csioo pr Oristobal wosdill be 
16 per ton Sind St Ba;^ fS.lio pnr too. ffhese prioM 
are about ft above the cost of spal deUverefi at Uto end 
q( ship's tackle on the Istbtons of Panama at the praa- 
ent time, Under present ooiitnioto, the Uidtod fitatoa 
Govsnaiiffit to aecnriug toiw df 
daiiTcce^ at (he end ^ SUp^ toChla at Oristobal for 
ffi,09^h per ton. It waa balteved in mahtog <l|h coat 
eatoutot^ gbOVe cuftreSd to that aometohat Issa ftom 
fi pto toh Wisttid wtopty dcfmy evatofiad aiitpipiea, 
•dapnctotlon «C fnaii, and itahtonifs chaifsa, and tout 
the Uattod dtptec Govtoiitoent tondd, WlthCto toss; sail 
coal, dStivMtol la aUdh totoltoto; «t OrtoNtoU ^ m 
pee ton. d!bs 1918 Cmitiaet iftoto fitfr ffUsh dofil at 
Port said, fines canal, It may be mentioiiafi in pane-, 
log, are fitom fidao to fifiiut. 

Ifor (bS trade between thef AUato 
ttoroaic ficahoacd efi toe ttoltod 
Statoe and Otlentoil WMtotrtoa east 
of fitngspwe, fU and.diMi ; 

'oanaia will «s eanspsli^ , SM, 
dtotonw from (Nato tffit' 'fa 'liMjp , 
itoBg.nnd'toan^ ^,'iW',toe''atoM 
ria toe Itowimit 'snd.iltoSB/'sitoisa-; 
— ..n 




i»0|ip«tti ' tAtoS TOHNAGS OF VSMEU THAT MIGHT 

ita. A.^11 ' , KATR ^TAHTAOBOUSLY UfUtD A FANAKA OANAt. 


Total Bncrtnooi 


I'lttatween the' 
I the I>a- 
0 with 
be siiich 
reeeele wlli 
WAjr of the 
II»;‘ Alid'Mt W ia bb expeoted 
H W MVpr ITock via 
H 9^ A^ ttt* Bmiuu Oena). 
!)>/ It, «i«aMi IHebable timt th» 
.'Wrtl. iKr'iBMtt of tite tmllle 
of the 

0lUt}lpl^ Jflongfcoug,, and 
«ft«t thtoeof. 

t wlitlW'Ult tlntt mtiht have mwd a 

IM« eaiefaUr/torartifatod atu} 
A iB*d« of AWthihle eanal tonnaffo 

S tlbd fltA^tWil 1 W» 40 . It WM found, In im^ 

A Htmld then have been need t)F 

g twb toiM of MWim. The efaippinii$ 

that anmdd haw the canal diulit|r the year isdo^it) 
]|i||WlnllMd to.|S8iMl<fiO() fi«t tone, ?fbo Increaee durl?* 
tm atovBft yeaw waa MMi ver cent, or at the rate of 
decade. Table IV atuBinarleee tbe fOt 
aipi bit the laT«Ktl«atlon of the traffle available ftir 
;4U|L .|i||A ^ cAual la 1(KI0>1O. 

isef^ anninailbied la the Tdbte IV indicate 
'#iaii ootHlpMW* hetwaea the two aeaboarde of the 
iSaHiad Sialaa dailtw the atattotical year 1910 amounted 
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1 .S5e,S87 
80.788 
410AeS 


300.000 

117,147 


1,504,513 S,14«,4a) 


lBa,680 

55,508 


) 168,000 
1,174,585 


467.605 

170.656 



to only about 10^ per cent of the total available canal 
trafllc. The trade of the United Rtatee with forelan 
oountrlai Included 33 per cent of the total canal trafllc, 
while the eommeFCe of Europe with the weat eoa*t of 
South America amounted to 88 per cent of the total. 

In order to eetlraate coneervatlvely the probable 
tonnage of trafflc that will uae the Panama Canal dur- 
ing the early yeata of its operation, a study was made 
of the growth Of trafllc at the Snes and of the Increase 


of tbe commerce of the world as a whole, and of differ- 
ent seotlons of the world. The trafllc of the Sues 
Canal Increased 70.20 per cent during the decade end- 
ing In 1910. The value of the trade of tbe United 
States with non-Kurotmii countries advanced 07% per 
cent that decade. TlH>He nud other percentages of com- 
mercial Increase nuike It apparent that an litcreaso of 
00 i»er cent per decade Ui the shipping using the 
Panama Canal may he eonservatlvely assumed. At tbe 
present rate of Increase tbe commerce available for 
tbe Panama Canal during tbe first year or two of its 
operation will amount to about 10,BfH).000 net tons of 
shipping per annum. Naturally tlie caual will stimu- 
late the growth of commerce, but If It Ite assumed that 
the rate of increase In tbe canal trafllc daring the 
first decade 1 h only equal to tbe rate at. which its avail- 
abler trafllc is uow growing, the net toiiiuige of shlpa 
using the canal by 1020, at tbe end of the first decade 
of tbe canal's oiienitioii, will amount to about 17,0<X),000 
totui iier annum, lly tbe end of the second dcciide tbe 
touuuge may be exrs'Cted to have reached 27,(WO,000 
tona 

The canal will utKiuestlonably largely Increase tbe 
tonnage of waterborne traffic between tbe two sea- 
boards of tbe I’nlted ,Stati*s. The brief table Numtsur V 
classifies tbe estimated net tonnage of shipping that 
will use tbe canal In 1016, 1020 and 1026 

In the table the tonnage creitited to tbe coast- 
tieconst American shipping In 1916 was obtained by as- 
suming that the tonnage of truffle handled by water 
between the two seaboards In 1010 will increase at 
the average rate at which the total traffic of the canal 
Is growing. I’robably It will Increase more rapidly 
titan this, it la believed tliat our Intercoastal shipping 
through the canal will double during the decade end- 
ing In 1025. At that rute of growth, the coust-to-coast 
shipping through the canal will amount to 1,414,000 
tons In 1020. 













The Hwiee Fly’e MOy flMi^ 

P lC?rUBED In tt«» 

graph la a bouaa fly whkfc ttto fm. 
deatrnyefl by th« paniidtle fniline 
aa Smpu»tt mutctt. This <tei|ClM la fl 
dmflly enemy of the hnuaa .fly, flliifl li iawlt 
deatroy myrlada of fhew iMnflitoua In* 
uecfa, eajiecluUy in the fall. , MWf. fltoa 
may often lie aeen In a flaefl^-W flytnfl 
condition on walla, eelUofla »»* wladow- 
paiiea, Hurrounded by a quantity of white 
powder, 1. e.. the aporea of the fumcua 
which hare fallen from the Inaect’a body. 
Thette aporea are capable of Infecting 
other fllea which may come In contact 
wltli them. Whether the flies actnally 
cat the aporea, or merely get them at- 
tached to their bodlea, la not apparently 


The Beioar and Ita lauciiiuy I 
Viituefl 

I N accordance with the andent Idea of 
aacrlblng to ererythlng of myatertoua 
or oliacnre origin, occult, often mar- 
veloua properties, the beioar, not Infre- 
qnently found In the Btomacha of her- 
blvorona and ruminant quadrupeds, goats 
and autehqiea particularly, has been 
credited with quaUUes that Imparted to 
It a great value among credidoua and Hy deatroycd by a paraaittc fang**. 


•ynf jt : V y *: 
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wod-clvlMaed peoplee, eapeeUUy In an- 
cient times. 

Ksvlng aa a rule, for Its naclens, some 
Indigestible substance, taken Into the 
stomach with the food, aa a measnre of 
protection and to render It harndeas. It 
was gradually coated with a concretion of 
ndnoral rabataiioe, just as the oyster, coat- 
ing an intrusive particle with nacreous 
matter produces the much admired and 
coatly pearL Sometimes the coating con- 
sists of superphosphate of lime and some- 
times of phosphate of ammonia or mag- 
nesia. 

In many Instances, the hair carried into 
the stomach In tlie course of the licking 
process by means of which these animals 
cleanse their coat, would be InoorjioTatMl 
with the mineral deixwlt and felted Into 
a mass of great solidity, the bulk being 
at the same time greatly Increased, so 
that these accumnlatlons often reached a 
diameter of several Inches. In the 
atomacbs of slaughtered beevea each 
masses are quite common. 

These, however, were not the besoars 
that were esteemed for their remedial or 
protective properlles. The latter were ' 
comtuct. concretions of mineral matter 
sometimes radial In atructure, sometimes 
comiMJsed of concentric layers and of 
stoiie-llke harduesa. They are classed as 
Occidental, Oriental and German. It 
was In the Orient — the land of mystery — 
that the bosour enjoyed the widest esteem 
for Its supposed medicinal virtues. The 
IKMUseaslou of each a concretion was be- 
lieved to Insure the protection Of the 
owner against various diseases, they were 
also regarded as especially efllcaclous as 
an antidote to poisons and even against 
the bites of the venomous reptiles with 
which tropical Asia abounds. 

While these virtues must be regarded 
In the light of modem science as of 
course entirely Imaginary, the ownership 
of such u protection may have proved, to 
some estent, an Involuntary and hypnotic 
aid to the sufferer. As a consequence, 
considerable value was often attached to 
notably fine siieclmena of beaoars. In 
India, esiieclally. their value increased 
enormously In proisirtlon to tbelr sloe and 
choice apecJmens commanded very large 
prices. 

They were mounted, according to tbelr 
dimensions, for dlsiilay or for suspeiiston 
from the person, sfieclal care being taken 
to leave the liesuar substance plainly 
visible. In many Instances, as the accom- 
panying lllastmtiona, made from photo- 
grapba of gold-mounted apeclmena pre- 
served In the Court hfuseum at Vlenn^ 
demonstrate, they were even In Europe 
thought worthy of being Inckmed In coatly 
and artistic settlDtB, by wblab. of oonTse, 
their value was enluuMed to a eommmnd- 
lag extent. 


Gold-uiounted baaoara in vknaa Musean. 


A mouaid «r lMflfl,«flfl osrtfMye « 


.«kb-‘«hfl wool flMflnat ilwir. 

'/griMbMofl rates, 

another nwi^ at iba|W(p(, <'.]i 
..hgg'IWea protiow4^^«agw hfpMii 
bub litis la am flli0 
do not memly aott |lto ftofog 
tfpo It. ‘ 'i ! 

' /Other aMMafl'.aee'.|Mt ta«Mad;vh«iuiilr 
^ of teHooIng the «ar of ttw dwti^ 

' Alto, a amhll .uwtuMd Plate 
.-haafl to 'the toi^' ag'to.doim.'Si)to'4fl^ 
eheep te jnsoto tout toto huto jtoto;*^ 

. oeNsefl.” 1 ew tooffldatod with. i)W. 

awnnn whkh eeatoato toetr ONSfUfMa uiMI 
eontA|tlon0 MilL 

The Syhflteal Ohagitor OtoadwKe 
and Indnstft *|yh|M the shv%isi^ of 
a odor eoaifldaedtuf Uhtoefl of 

tazpentlne and Prqiielen htow qr.’gtotilair 
ootoe. It tucimtoiMiaAi marking tm towi 
foMtaad, Or nKpe of UeOk. 

TUrtam HXlUon CWteidft Onag 

A t flnt thought one might he toeflned 
to tolak that the acooupanytog pheto- 
gnph ahowlnc a mound of Ifl^OOdtOW 
oaxtridge caeca was token on eonw bk^ 
field In the Balluns. Ihase arq hot |Me 
eortrldgeo, however, but paper sheila 
from shotguns and the pile was collected 
at the Hendon flchiMl of Shooting In. Slug- 
land. It is a testimony to the love of 
bunting for wtal^ too Brltfadt no notsd. 
apd It Shows how the Bngllifluwin Will 
Me toflnlto pains to make himself pvo- 
flotat In thin claea of sport 

T«gtii« Hw ‘*bu9flnKti«1i'* 


. '1 psntor.’' Srhloh la rapidly nsartog 
jooMpietloa gt Bamboeg, Oennsny, . le- 
enutty nnderwent a very rigM tost to 
jofder to dotenalne tho eflteleDcar .irt bur 
.'•bnUtheads. .under epti^**** ccaMUttone, 'A * 
nombw «t the compertmento wees flaed 
udto water to prow the tStotiflltoi o| 

'gteel buikheada, Th* water. wmi.vtltok ’ 
pumped out he the torgest dto ettfitaik to ; 
Itotope.' ,,®he‘ 'oocampeaytoff.'' phcMtohPh ' 
^ifhowe the i*inipeni^!!>t^ et‘her-dM ietoi , 
the ipeat'ito enfltoe betofl hep;, 

Idmfc' Ae'mwpaced.iitm 1^ 

•hulk of toe 'great Utoiv toe Mteitoi'to, ' 
('|egp. tMrightfltont 

.tjp liwrtA# ' istoitoi^'' .V. 


HheriBigaal fire enfltoe to I 
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PmalKtaw *• ArpM^ 

CAI^—C, I HiNKorf AMI U KmantpAb, 1(7 
onM »t., N»W Tforfc N. T. l!hii Imottoa 
mlAlM nwnwAiljr to eapi and num IkArtirvlArijr 
to AdluitAbM OApn, ia«b AA dtseloacd 1 a tM 
V. W liotteni pAtont lAAOnd to ttiAAe iaTABtoTA. 
TIm ('ODAtractioB Aud AffASkmaAnt 1a ahoIi 
that 0D« CAP may Iw «ofu pctaoba repair' 
lAB oapi 6f dlCOTAOt aIaca. 

8K18T MARElUt.— M aaM Anwmabn, SOT 
OlAt »t, Bri^lyn, N. T. The primary object 
of tUa iDTAUtloa la the production of ao 
apparel APl>*tatuA which will be of etinple 
and comparatlTcly cheap ninatruetlon and 
which way be need by any woman whereby 
Abe may ®t her own aklrt with aaae and 
acenracy. 

Kleetrleal •evtooa. 

ClRrtriT f'LOSHR— c. A. Caanji, Oldham, 
B. I). ThiA Invention provldcA a Ctoaioil devlee 
adapted to l>e connected acruAA the Uaei of a 
telerrapli circuit at a atatloo wbcreby, If the 
key within tin- atatlon Aliould be left open or 
a plug between tbe key and tbe connoettoDA to 
tbe circuit vloAcr be remoyed, thereby opeatAB 
tbe Une. the device will be actuated by meana 
ot a lo<!at circuit in order to cloAe the line, 

THUOrHONB BBCBtVHR llOLDKia--8, C. 
Blaupun, ItOS Stb Ave., Uanhattan, N, Y., N. Y, 
Tbe InveDtton provldea a holder which, when' 
dlAPOw^ In aerricc, la nieebanlcatly Aup- 
‘ ported : provldeA a Aupport which, whea r«- 
tcAAed from aervlce poAltlon, automatically 
QpeOA the telephone circuit and to cloee the 
‘bell circuit; provldoe n holder arrauBed to 
compel tbe proper dlapoaitlon of tbe parte of 
tbe liiAtruineiit ; and provldea a holder In tbe 
Abapp of an attarhinent to the ordinary tele- 
pboae Inatnimont, adapted for uae thereon 
without altering or laterferlng with the con- 
Atruotloa of the Inntrumoiit. 

or Imtereat to VomBem. 

OUIiTlVAToa— U. C, Douoan, Drawer 7, 
IflUeraburK, Ohio. The Intention In thla cane 
la to provide a almpte devle<> which will tbor- 
ongbly work up and dlalutegratc the aotl, and 
wherein meant arc provided for guiding or 
■teerlng tbe cultivator an It la drawn tbrongb 
the Held. 

UQBINQ MACHINB.— W, R, Bturuia, 610 
Ooneort Bt„ Keokuk, Iowa, The object here 
la to provide a tdmple, eaally operated and 
ecoBoiotcal machine wherein mechanlam U pro- 
vided for hoeing and thinning of planta In a 
maonor clocely reaeinbling the thorough oper- 
atton of hand working. 

HBATINO RYBTSIM FOR IN(*UBAW*«.~ 
O. H. Lab, 1116 Harney Bt., Omaha, Nob. 
Tbli Inventor providet meana whereby the 
toWperaturo In an Incubating chamber may 
be dtatri bitted to equallae or vary the tempera- 
ture of varloUB parta of tbe chamber at will ; 
provldea moana for arreaUlig the ainoke or 
tumea emanating from tbe ordinary beater 
lamp; and provldea mglRteni for regulating 
dtatri button of the heat. 

or Ooaiana Intoront. 

TILR BHTTRB.— O. W. McOabov, UnrahnU, 
Minn. Thla Improvement Involvca a devlee 
for uae In aetttng tilea In poaltton In welta 
or tlrallar excavation, and the prinetpal pur- 
poio of the Invention la the ptorialoa of a 
device which will perform tbe work In an efll- 
clent nmuiicr 

NHWHl’Al'BR MOLOBR FRAMB.— H. ZvU 
Kgnoa, 78B H. 22."ith Ht., Now York, N. T. 
Tbit Invention preferably comprlaea an ar- 
rangement of Bupportlng bara In which la 
mounted a number of aprlng-pretaed roda 
adapted to engage the top of a pile of papert 
with auSclent force to hold them In jdaoe 
agalnat guata of wjnd, but not too tightly to 
prevent them from being pulled olf the pile, 
without looaculng tliu roda by the cuatomer. 

PHOTOllllAiniU' rniNTINO PBVICE.— • 
M F liUNU, lib W Huperlor Bt., Duluth, 
Minn Light entering thla device will not be 
tranamttted directly to the negative from 
whleh the phulUKniphte print la to be made, 


taffW m* N MMapd in vnriiNA trafi 
{ymallUp M tIM 'cMtM* of tiw 

,Sft8 Btochton Itt.. nnofelyw. ». JWi* 


n anxlMAry door or oovor whMh 
or the porpooe Wt k^aorinf nim mm 


WtmrMwmf ««« 

BAInlNOB.— O. T^Mcn and 0. % Vatim, 
New Hoehelle, K. X «V»r the pwylMIt 
invention pae la made of a ildrr 
with a realUent dnger udAPtod to '<f4«Aia 
bMm on ttumlng the rod with a v^ to ^ 
pArt A awl Aging motion to the hpAm (tl> Miti 
tba auMttlvenow thereof. Voe Ik «U«ih ai|4*: 



object being to lllumlniite ttic negative with 
non-ACtlnlr raya, to nlluw the uaer to am; where 
to .plaee paper on the uegalUo at the start 

AIR SUPPLY UKVICB KoR FIBBMBN — 
J. 1>, HAUamaw, Qd Baxter Ave. BImburat, 
L. I., N, Y., N. Y. Thla device utlllaea the Ac- 
tion of the water paealng through the nre huae 
for drawing In freah air auti ileUvcrlng tbe 
aamw to one or a number of flriuiien for breath- 
ing purpoaea, thna enabling thoac Id charge of 
tbe Are to readily combat a Arc in the holda 
of veaacla, cellara, etc. 

FINQBR KXBRCWBa-J. R. MaNNaha. 
r. 0. Box 116, JeBeraoa, Ind. The object of the 
Invention la to provide a kimpi* device adapjked 
to engage certain dnieta of kthfr band and 


of a rider aupporttng arm held on the' rld^. 
rod and provided with a hooh for aupkwrtlktl 
tbe rider, and a ktop lug In the rear of ^ 
book to prevent the rider from altpptBg iwit'i 
on the arm. A aide elevation of tbe rid^- 
carrier, at applied fo a balance In dqmaat 
poeltlon, IB eMwo In tbe engraving. 

! DBVIOB FOR FASTENING BHADRS TQ 
I ROLLERS. — a. W. FouimiK and 8. H. Boon, 
Cameron, Mo. Thla Invention provldae M 
elongated dexible faateaer with projoctloni on 
one face for engaging tbe ahade and the CDllet,. 
there being a elot at one end of the fnateiieti 
In which a pointed terminal at the other end 
1« normally dUpoeed and turned oree, for 
holding the faatener around the roller and an 
end of the ehade, the faetener being provMod 
with laterally extending ahouldcra for aagag- 
Ing and holding the end of tbe ahade In place. 

BlTl*I>ORT FOR TOOLS.— J. t. DgumaiW, 
663 W. k7th St., Chicago, Dl. Thla improve 
meat pertelna to anpporta for toola, the more 
partlrular pnrpoae bring the provtaton of A 
neat, handy, and almplk form of portable anp- 
port for each toola ai are ueunlly employed by 
carpeutera, steam Sttera, plumbers, and tbe 
like. 

SHADB SUPPORT.— A. B. Bkitk, care of 
H. Wltiman S Co.. 90 N. 3d St., Mempbta, Tenn. 
The two telescopic membera of the aupport 
tukve brackria for carrying tbe ahade roller, 
each of the meuibere having luge annana wtdrii 
a cord la diapoaed ao that the motnhera are 
held firmly to the cord when it la drawn taut, 
tbe cord bring diepoerd around pullcya which 
are mounted to permit of the cord bring con- 
veniently drawn taut and tbe pnlleye ao anp- 
ported that they arc readily removod and re- 
placed. 

SAFETY RAEOU.— D. W. Wood, care of 
McNutt k Rhattuek, 13 Knight Block, Braatl, 
lad. In thla Inatnnoe tbe Invention refera to 
aafety raaore, and the aim la to provide a 
raaor which la adapted to all portlona of the 
face, and which wIH give a traneveraely ebaar- 
lag cut when drawn longltudlnany acroaa the 

Haatlmkr snri Ugkilag. 

OPENING DEVICE- FOR FURNACS 
DOORS.— J. Wnanwa. m So, 3d St., CripyOe 
Creek, Colo. Mr. Wheeler'i invention referk 
to a devtce for opening doom of fnrnacee, oape- 
clnlly engine fnrnatea An object U to provtOe 
meant whereby the door of a farnace may be 
opened by stepping on a pedal end will auto- 
matically close when the pedal la releaaed. 

STAY BOLT AND MEANS FOR SCREW- 
ING THE SAME IN PLACE— W. Dscagg, 
per CalleU No. B, HoUando, Peru. Thin in- 
tention haa In view a moans for rigidly oo^ 
nectlng the Inner and outer walla of tbe boiler 
with each other and thus prevent tbe vralta 
from bulging under preaaure, and permittllW 
of conveniently and qnlriily aorewlng the atay 
bolt In place or removing It when neceisary. 

COMBINATION GAR BURNER AND ELB& 
TRIG GAB igniter.— H. D. OhrnBlhL, Agri- 
cultural North Bank Bldt^ Ptriafleld, H^. 
Thla Invention 1* fdr nae on acetylene or otber 
gaa lampa for llluiulnatlng pnrpotea on auto- 
inobUea and other plaoee, akd arranged .to 
prevent electrle wires from dllturinlaoe as4 
to Insure proper tranauilaslon of electricity to 
the ciectrodee need for produdag a apark 'to 
tbe path of gap laanliig from the burnat o( 
tbe Umpa to Ignite the gaa wbeneTek » Ik 
dealred to uae the lamp, ^ 


paPn ouRto nto T m W w riBkfc' 


bona ato praranted f)toi» fglUtlg av odfRikg ha- 
twakn thg taaygn at the .R^ Mnik.ttHi ggper 
and (gykitow skMkf toa.'papar feeding' .tfnriee, 
"thna ptftonttng -Uuik.igMM .«• MM' MibaR 
eopria. ' ^ The .HlgKltottns. givtk , a iMk 
a thutrnm mr m *ika»,of a 'tapmksUtgB. 
maeUnk, rising in to^ytton' 
meana toy gnidtog tho ggj^ cm dglMtir 
the pMton. 

SAFETY 'OlUWBB^nS^ STTACBBSWTr^ 
B. r. ScitokinKauNi, Long Branch. I|.' X 
meani of thla attachnkgf: tha ontoK^ to 
aUher nr both ridn nf the draw<btUgit 'may 
be goknM whan the bri%> la open, at aa to 
jpeevaht aerident. Aa object la Rk Pknridk 
meana whereby a ntngle man can maaflkSlRlh 
[the guard gatet at the bridge entranM Sngk 





'S Ok. IdSl Stoiid&^«. 

VkgWk , pgkridtg '• •tonwh Rto Riw#tlkh|M(l‘'.' i 

and tob^ks .'tnkiqM ^ tokIM .UiMM 

ttouatoMlRa af- ll&/,g#wkg 

-too anta' to eaSgiwhklatm mk ' 

i-drlenh'jNVtk. aM -to sHkf to* MW'#. >' 

:iato to mt kSu 

tklto and tiMatotokldkjrt kk'fwitoHi ntyi^ 


tha'daerktoakd .kettoa at. • toa 'aynlMikk.' 
hamd prutonta the much dektagd kealltegiky nli 
the apring and makea the dhaefc to ,toa ritototk; 
'ukre riektot Thla derito- 'tdaa MU' # , 

downward actlen of the -car body 
tore, reetlvea haH the wear of otony idkr^ ‘ 


BArgrr muwBnMin attach mint. 

a point where the manipulation of tb* hridge 
itaelf It controlled, such aa the englne.bonke 
on tot bridge. The gates ega only be opeaed 
eonvealently when toe bridge baa retaruad to! 
tta poritlon In allnement with toe roadway, 
toe gatea bring operable either from above In 
toe engtne-booee, or beb>w on the bridge ItMif. 
The eugravlttf repreeenta a perapertlve view 
broken away to tbow tbe underlying itructvre. 

KEOISTBBIMO PHYSICAL BZERCISINO 
MACHINE.— A. B. Habtih. 4006 N. Woetecn 
Ave., Chicago, lU. In tola eaae toe aim toe in- 
vention haa In view la the provlalon of an 
caerelsliig machine with a reglitering median, i 
lem for tbe purpose of thawing toe total ama- 1 
bar of pounda of force exerdetd la toe em- 
ployment of tbe machine. 

FIBBARM.— B. F. CAfg, P. O. Box SIS, 
HUebelL Ind. Thla Inventor providet a Are- 
arm havlag an extractor movable longltudla- 
aRy of tba barrel, and rotatable therewith on 
• Stud nMuatod on toe brewbptaee, so that 




COOKING APPARATUS— Baaniar X, 
Fxli,, cere of DorHIltoa, Broadway S TIM 'Bt,'' 
Now York, N Y. Thla apparotoa la for one In' 
broiling, toasting or otherwtaa tmatltijr arfidlln 
of food, and Is arranged to paytkit of «lw)i 
Vf^nleiitly holding the article -of ^ood In lMtl^ 
tlou In n holder or gridiron to attow of roaSBy! 
turning toe holder a/f gridlroit periodically m 4 
locking It la too adjn^ ^ 

n«oUMflnin4'«egiMMMiiWnvl*aan‘: ^ 

PAFBR OUIDriUrrAugg O, Bba S|^ 

El Faw), Tex. TUa laenntlan ytikkiata ayaffi 


whee Bw barrel U rotated the extractor wUl 
engage a member on toe atnd, which will bold 
tbe extractor agnlnat movement whea toe barrel 
Is moved longitudinally away from tbe tweech. 
piece, tbe extractor la tola way removlag from 
tbe barrel toe shell A Mdn alevatloB of tha 
Sraarm la abown harewlto partially In aeotoia, 
tbe Srearm ready to bo Bred. 

attachment FOB TYPEWRITERS, -4* 
LaitaiKioa. San Miguel SSS Alton. BabanB, 
Cnba. Thla taventom faritttatae the wlagtag' 
and unwinding of tl^n typewriter ribbon; pfg» 
video means for printing at praettoaUp a atagla 
attoiw. an entire line or part Of a nna or 
npaated ebaraetora, anoh aa doty or kttppika; 
and proridee a aperial met^Krian fOr nanT- 
In* oat theae pnrpoaea and Iiuptorinf gkaaniBf 
thh kHelMcy of tbe typ«wri.tin* ngaUha. 

WHm .Rgwraft Maig S i a gi ' kkSg 't fgkk - ‘ 

4.XJ’^pm.tIC SPARK AOVAI«m-45. ft 
CypMmaa, Holalngtoa, Xaa. TiaW«tiOR 
'ooSmMaea; aultabie appaaatnai'llne kpariHni' Bail" 
^kaalaig 'cd. the timer which oMpiia tltoaiaiMk 
pRjWl^ enrrant to too; Icattkyi^'^' gWbblk'; 
:Wnr that whm the engtiie «pae^ tariMiM, m 
imm at which toe droUt la ritogM^ «» #kkk! 


dealgnMl (or this parpOea. All worUhig paria 
of tola devlee are housed and toe gear eaae la 
packed In grtoM and rradnred sotaelaaa. 
Spring acHon against tba wedge kneyw the 
moving parte in contact tbuc avoldtigk koy 
banunar or rattle. The hetrolen beavjf duty 
ratchet wlU operote on toe Instant it li M* 
versed, and thU la a featnro aUda from Ita 
applieatloB to toe motor car. The dtawtog 
ibOwn a psHpeettve viaw of too invwitton In' 


DESIGN FOR A ESINFOBCBP X0n*JUD. 
— B. C RoryMagH, can of H, M. Klddcci 
Sertbaor, Neb. TUa oraaiaantal design Ik of 
a rslnforcsd ksttle of saesRsut proporttoos and 
otttllnss of gracefnl enrvss. 

DESIGN FOR A COVERED DISH OR SIMI- 
LAR ARTICLE — C, B. SmnuM. Attwasor. 
Garmany, care of W. Oiwrin A Oo, SS Path 
Flaco, New York, N, Y. TUs oval sbapod wv- 
erod dish has a handle at MCh end of and 
midway of tbs body of toe arttele, and from 
tonae tbe body slants towned toe cover ahd 
the base. Tha last . Is flat and toa cover U 
rounded with a handle In the oentek. Tha 
dskign U beantifal In Ita almple outUuM. 

Nona— Coptoa of any of theae patantk wUI 
he furnished by tbe snigwnne AmatoaS fU! 
ten Mats each. PMse ctnto. too uam* of thn 
pktontae. tttia of toe inventton. and date ge 


Wg wirii to toll httentlon to too fast thd« 


krOrit Ow MMt to contookkd gf wtoMiRklft 
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^ winm iAWm 1^ i*«r 

*1hMCll! pMiimlii^ jQi^ltatair #lu^ | 

• tlwluMklof«0 Am world iiiWBinit hun 
iiadlifaMliii id«M M»M *iw«d of t^o tiam 
tilUlit fhoy nujr not bo ai^moiitted until 
ho U dond and gOjae io atitl idtnnd in the j 
Iftad. He belieVH that he hiM the feoti j 
ItMm which to dtnir » ootuihuioti that be 
Who nalcee an invention that it Tevnlutioiir : 
■*3^ it to euffer raanr Mveram and to wait 
lo^ {or hit reward There are many oatet 
df laoord to tubotan^tc thi« Ixdirf There 
M, howover a qtfeitioa of their t^i^dioation 
to the inventor of to^y 

There it the cate of 8v Henry Beteemer 
for iattanoe and bit dilQeolty in indtuslng 
the world to 'ute Jilt obvioui and revolu- 
thMUiy methodi of prodnoiae iteel 8o 
great wae theeffeot of the Bettconer prooeet 
upon the Bjieel butineat that the produo- 
tion in England, jumped from 50000 tone 
a year to 4 000 000 tuat immediatelv after 
itt Introdvotloa and eo great wat the 
eSeet of the cheaper mathodt of refinement 
upon pnoe that tteel deohned from 0300 a 
ton to fiO a tan Yet the only way Bease- 
mer oould get hit procew uted wae to put 
upataotory manufacture tteel and under- 
t^ hit oompetiton 

Benemer went at the problem of im 
proving the wanner of malfing tteel de- 
liberately He wanted a etronger metai for 
die barrel! of Mc guns He knew nothing 
of the butineta. He began at the bottom 
and learned the aotenoe of it In the end 
he made a retort with wrovinon for foroing 
air in tram below fie ruclted hit iron and 
turned on the air The whole ijmmediatBly 
became a tparkling fumaoe that bomed eo 
hotly and to rapidly that it wat tanpot 
aiUe to reach the valve which would turn 
off the air So hot wat the fire that the 
very factemngt of the retort were nearly 
melted The trantfornung proceiti wat 
however completed before th« heat had 
demolished the plant So wae the dis- 
covery made 

Yet Ihoee people with whom Bosaemer 
contracted for tfan nee of hit prooeet failed 
utterly in gettmg Rwultt and abandoned it 
He formed a company of his own built a 
plant and began the production of steel 
This he told at a price that the produomw 
under the old proceet could not meet and 
still made a fidbulout profit Thus he 
proved the value of bis patent* and after 
many years brought them into general use 
and fram the royaltiet he received be 
waxed fabulously nob 

( Franoia Jenkins it one of the invon 
tom of that familiar entertainer of the 
ninety nuUiont which it now to be seen in 
every town and hamlet of the nation the 
moving picture For fbur yean he worked 
upon the moving pioture idea before he 
finally hit upon the key to the whole situa- 
tion which made the productions at they 
■re teen to-day actually pottible It all 
depended upon the die of a hole in a shutter 
and that which Jenkins made was the 
right sisa. Because of thig, his machine 
worked 

Yet this great invention was a thing 
which led its maker immediately into un- 
limited worry and harassment In the 
first place he attempted to popularise the 
moving pioture and to put it on as a show 
as it la now put on in so many thousands of 
theatres. T^is proved a hmulean task 
The moving picture was a thing s^ novel 
that there was nothing with whioh to com 
pate it The public could not r«tohed 
by a word pf mouth eipkoaiiioa of it An 
adverdsement coidd not be wattten that 
would carry home an apptooihiion of what 
this thing was. The p^e ebhld not un 
dentaod, that it was naytildng luore than 
a magih iaatem maofahie tMOni^ which 
one pletnre after anotitor wm 4 drawn 

The first moviiig piotiai almw that was 
ever put on and a«Mfto im|>lidpwtrotiage 
was atihp Oottoa Stoltol i^tioa in 
Ailantn. ih 1805. IlMd not pay 

admiasion to tho sho4^iib 

wem thrown open to ttw iiid they 
woto nriwd to lehveliM^W; the boi 


HEAVY CAR TYPE 
TOWN CAR TREAD 
NEW FISK. Tire 

The Fnlc Town Car Tread strength thequahtyandtheex 
Tire » a positive noo-tlud tire cluave features that am found 
furnishing on wet pavements always m the famous Heavy 
sod slipp^ streets, the protec Car Typo ConatnictKHi 


bon f « whi^ every motonst is 
lookmg. 


—the constiuctioa that has 
earned for Fisk Tires then 


Sidistanbal and effecbve in ap- rqwUtion for exceptional 
peannee thu bre combmes the m leage and long service 
Writm far ParHetdarm of Thk Now Tin 

THE FISK RUBBER COMPANY 

OPN.Y 

Depsrtmont U CHICOPEE FALLS MASS. 




Not Power, Merely 
But Sustained 
Power 


Storage 


Battery 


though tJiey were pouiubi 

Jajf battery ought do thie work when hilly charevd but the n er t of the U AL 
hei in the Act tmt its voitagt capacity u maintained right up to tl e end of 
diicharge ' It comet home with ligku bright and bells nngiiig as one 
enthusiutrc user expreatet it 

Th s U-S-L chaiacterlstlc it not a common onej for under heavy load or rapid 
ditcliarge the efficiency of some batteriet drops to a po nt that is really tr ubic 
some to the operator Others become heavy and sluggish after the first levy miles 
of discharge If you make long runs and it s mp rtont that y lu get there and 
back without balk or flelay) if you encounter h Its or sand or have to contend 
With traffic congestion you need the U-S-L Battery to g i e liveliness speed 
responsiveness and staying qualities to your tnick < r pleasure car 

Any manufacturer can equip it) mtut on the U AL, e ther in new purchases 
or renewing old plates 


AtfsMSSeOiVMeaJCMrahMMsIe/WeMMse S 

Ti«U.S.|iyhtftiiNik(CMm 

OmmdOfUrt toOSwItonMlevTa* Sr 
JWrwy ttsMNiMs,lf T • ^ 

inmti WmmdSirtteiSMtiMU I 

Otase RseTsik tosMe fliadiil MMe i ’ 
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A Suit that 
all Admire 

There is never tnf 
question abouta good 
U nfinished Worsted. 

It is right. 

Rich, dieniAed, proaper- 
ous-looking, it take* the 
graceful lineaofgoodtailor- 
ing: and holds its appearance 
through long wear. 

It u impoitant, however, 
to get a good unAnished worsted, and ^ 
best way to be certain of quality 

A.W.C9 

WA^ftSTON 

UNFINISHED WORSTED 

an. u. a. mt. 

Thii ii one of the thoroughbred itylc Csbrics for 
care, made hy the American Woolen Company. It 
fully made, pure wonted and thoroughly dependable. Black 
or dark bluet London ihnink, it to SI in. wide. 

If you prefer a blue nrge for Fall and U^nter, ask your 
tailor or clothier to ihow you Oiwego Seige. 

Vou ean find Waihington 1719 and Oswego Serge at good 
custom tailors' and in high-grade ready-to-wear stiits at 
the better class of clothiers’. If your clothier or tailor can- 
not supply you, send check or money order for quantity 
required (IW yards for average man'e euit) at 11.2$ 

Mr yard for Washington 1719 and S3.00 for Osvrego 
Wge, and we shall see that you ate supplied through 
reguhir channels, as we do not tell at retail. 



operation it our plant. 

•• CoMhuiatts apw^ efow efS son ^ dw)a« Uw nut ab amth, syenibf War 

than 40 uUaa par day dhowa vaiy kareeas oi apketp, aiad aaetiUw raaalu trau both tba points 
ol acanowy aad aarvtea." 

Mack Saurer Hewitt 

Pravsdbyiiyeanofraalusa Ptevad by iS yean U raal aaa Pravadby wywtofiwlaaa 

Leading saaolioe tnicka of tlie worid ** 

What do you about a par- 

ticular motor-truck — not think, guess, 
or estimate — what do you know? 

The Mack, Saurer and Hewitt have been in use 
for lo to 1 8 years — 7000 of them, all over the world. 

We have history and facts — not mere estimates — 
of what motor-trucks cost and are earning in such 
businesses as yours, and this knowledge #e are glad to 
give to any accredited representative of a business. 

Gipacities: 1 . 1 ^, 3, 3,4, 5,6^, 7^, and 10 tons. 
Bodies to suit every business, built in our own f^aqts. 

TatunwttoiMU Motor ComiWQy 

GwunloaowtSlwdmwwdwdlStHewVdrfi Woke i AlUntMm Pit fliWUM H J 
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Wn f fa g: 

rnmmt fl»t he dvmMMtV' 

*^v«d *&.»». Dwjffoi rfstot# wm, 

this i«m Mul th» tw mohing Mtiam pf the' 

ttovhl. tiist gwi^ g i aia i l l f y 

ft .'laiuii'. abe, 

Ailttir djf 'lib a 'Jost-'tihihiiPli 

tHtOdhtg. ratkoad huiiilint and 'IdaAad >»• hUMtlats ftam. t 

dtWtciM poadble, nftmd iwtaU , dfo:, adspHim wst.,«wir labMr ^ 
oouncemeBti and tni^wary ’defMto Be- 'that It WM wrt/jwf ^ jpfctfofl 
tm he flnaUy attelned raoeeM. |a th». tvM'hr laiHT'htMMt thii 
end, however, he e m aw ed a hnee Snrtuiia, ;ipettbir < < Ths ^ w^inMippi^ 

•SB, 000, 000 of wUeh fae let edide and pro- awUb hi atwe gfiVftt .'W > 

Tided that the iaoome from it ihoidd, eadh pedipla whp aw ttaMw Mg aMmill ilb 51 I V 
37 ear, be dietributed in prise# to the men qf ^l^^hldliattr ttlm aH'ajlih .V' 

the world who did moat for progMe#. hapeprad aRpSkooe. 'f'TOa mmi itHlmmf. * 
Nobel WM very delieate in health fMtt veata amnetfaing of aetaal p age il to ai . <!■ ^ 
birth and hi# batOee in tnaklag exploaivaa nhadS'batcet In tonoh with 

, from flnt to lait, in the faoe ahpuid uae it and Ua Ikmad It «ihkaat -1 
ta phyaioal aiiffering that would haw dia^ immeiaate. Thia la 'ffaitWaab^ tnfo ^ . 
eoitraged any but a man of luparti d». where ittVWim hfi dnUflr aS 

tomination. Hi# life wa# largely spent in mtwh and where rivtiier Jaao htteMl^jijhSl 
in St. Petorabuif. It Mth man ia meidag: Car aiiytlUiC ylM 
was uxty yean ago, that be flnt undertooh «U 1 |dw him a lunaU adwiittia^^ldb 
the task of »T»*W"g the tranaportaiion nad rival." . ' ^ 


thelWhy made amdant mlniw. eaaal 
buOdlttg. ratkoad hdkKnt «iid IdaAad !»• « 
duatriea poadUe, anflaaed iWtoU dl»: a 
eouncemeBta nod teni^aeary defaata ha- t 
fore he finally attained aaoeeas. |a the t 
and, however, he aiuawed a hufe flartuna, fl 
•SB, 000, 000 of whieh fae aet aaide and pro- * 
Tided tbMt the inoome from it ihoidd, eadh V 
3 nar, be dietributed in prises to the men at t 
the world who did most for pregMee. h 
Nobel waa very delieate in health fM» v 
birth and hi# batOee ia tnaklag expleaivaa n 
possible were, from flnt to last, in the faoe a 
id phyaioal suffering that would haw die. h 
eoitra^ any but a man of lupefb de> il 
tomination. Hii life waa largely spent in S 
in St. Petonbuif. It « 
WM uxty yean ago, that be flnt undertook 1 
the task of n*****"? the transportation nnd r 
handling of nltro-glyoerine oompenltwly 
safe. At Bessemer began Ida expefimeota « 
with steel that he might develop gienter ' 
strength in gun barrels, so did Nobel begin 
his itndieB of explorive# that he tnicht ^ 
develop a stronger oherge for use in thm. 

Nitio-glsou>me, when it oomes hi, eon- g 
taet with the haa^, produees intense head- c 
aohea Nobel, delieate, iuhwoub aad super- p 
aenaitiive, suffered intensely from beadeohea 2 
oauasd in this way for the twenty-five tj 
yean that be handM the exptoaiVe. like- ^ 
wise did he eoMtantly run the risk of being t 
blown to pieees fay the materiale that be 1 
handled. The tragedies that resulted Aom ^ 
his efforts but which he esoaped by aeoi- j 
dent, show the danger to whioh he WM 4 
exposed. t 

Earty in bia inveatigations, be went far 0 
toward removing the danger from nitro- t; 
liyoerine. Over and over again, he demon- „ 
strated in his very hands the safety from ^ 
exploaion of his p^uot. Unquestfamebly 
his flnt steps went far toward aooom{diab- 
iag the great feat. Finally, a ship load of 1 
hit prepuation was started for Chile. In 
miihooean it blew up and reoorded oiw of 
the great tragedies of its time. Because 1 
of this explosion all the world turned from ^ 
luB invention and upon him. No one wonld k 
use bit explosive. There was even an ri 
effort made to make its tranaportatton It 
anywhere in the world unlawful. Ii 

Nobel acknowledged that his problem k 
WM not yet worked out and he labored for ^ 
yet Mother ten yean. The final aohition 
he happened upon by aooident. While f 
working in his laboratory, he out his finger, k 
He aent out for collodion with whioh to <* 
dreaa the wound. Collodion; is made of gUA k 
ootton dissolved in aome vidatfle sotveoit 'fo 
suoh M ether. The oambinatlon is spred^ ^ 
on a wound, the ether immediately «n0ik 'w 
oatee and the drosaing of gun ootton il ‘9 
k^t M a sort of artifleial sldn. After dleas- •* 
lag the wound he poured the remaiatag |it 
owodion into some nitro-glyoetiM Witti ^ 
#faioh be WM working. The athir evap- fi 
mtod out and the gun eotldh namiingd, k 
oonvartinc the whole into# etgt Afigelimnis; kl 
He experimented with fide aailM«B«it ff 
pnidimt aad found it the ae^ gidlMfls M 
> pel developed. ItwMaii^P%^| 
hiBWttvec:, that he gbt ^ iair^;felHlia^ !ik 
lor-ki* 'faetoiy expbded '|M 

: et'h«e.ihe IndostiU'wM^ll^'l^^ f 

kiMn whioh h 


llw Ayiia«tflH WMMi lliNnwifc 


vV graph Stotfon at Ai«ngk4 , 
gtnu, to rapMly Mgring cxunpiatfon. iOto 
October flfliib, theniqmMtiw wM pqt t» a ;< 
partial taat Up signal NjCA. at th* 
Axltegtou Btattoa wu npeato^ 'pu/bkt f 
tn the effotti to reach Xw Weat. hat flair 
aome teaaon It wm Impoeattfle to rtoeh 
that Matlon. Hoitever, dhaa the raeatv- 
Ing apparatu was tariad, the operaMm v 
were able to take m—agee sent hma the 
llateonl station at CUtdeii, Irelaiid, a 
dtotaooe of 2,500 milea. When the Atitag- 
ton plant to oampieted, and werhUig un- 
der full power. It to cenfldeatly expeeted 
that cmnmanloatlona will be eatahltohed 
not only with Key Went, bnt with 
Panama, San Fraoetooa, and San IDtago. 

Hw Us» of AdgoftaMs M A«twl 
W«i«ira 

N ow that hoptiUtlea have twohen out 
between the Italkan Statoe a»d 
key. It to interesting to knew that both 
eldee have a number of aeroplanea and ; 
pOohi to mda thma. A number of mmu- 

bjr the itaUans In the qrar with TrlpaU. 
Ob Anguat 84 th Lieut Uanldnl flaU tote 
fhe Uedltemuiwn and waa dnnonad ‘ 
wMIa noonnoUwiug to this wap- Tins- 
iHly haa a doaan oetaare eOtoar ariatoM ; 
wifo/hafe taartM^'to ahghuid ' 
inlPimMn 3lMaemeB.aropti«ah'of iMh*- : 
^'tot' ilhirist arid X. <itomo|iidtma£tthh 

.mietot. aad the luinaanfah' *»d 'WgP , 'I 
'<«ividh; npihaa' a'np hiNh atto«g;lh|i»h'« 9 ''' 

fghr m 'thb/iijahaii ;aib uihd.'i 

Mnwd.at 'thh 
'kaitoih'ritoirit dhaoMihnlai lt» . 
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‘ end tUlM imtanebw of the 

' '|ttt|Mini araiy. ,«I||M« ••siaaUent 

dtawQiig flight*, dtaf *»• TmktA llnm in 
Mm rlefaitty of aAMrms^ ^kceordlng to 
tHMHT report*, on Mw Slefe atthao, wblle 
Muliw orer thfo tieM««e4 ettr, bi« ma- 
nbine «m etraeit tty a aeheapiMA wUeil and 
Voyofl fdl to nUi deatfa. A X^arauin biplane 
man itaed by tbe Oreeka (or aeoQtlog be- 
iora ttao invaaioa of Turkey waa decided 
upon, The oonntry waa flown orair within 
a (Udlua of 60 oitlea, and when no Tttrk- 
lah troop* were found, the tnvaalon waa 
lunaadiately begun. 

Notcfl for larenUmi 

Twair* Bya^fllaea Patanta.— Tlia patent* 
taaued Ootober lat, 1912, inotude twdve 
patent* numbered from 1,040,094 to 1,040,- 
106, ineittaive, to L*o F. Adt, of Albany, 

N. Y., for eye-glaaaea or oye-glaM mount- 
inga. 

Dries by the AM «f Magaafle neM.— 

In patent No. J/M0,4S6 William H. Allen, 
of CleveUiid, Ohio, preee n t* a method of 
deaioeatlng an orgai^ subatanoe by aub- 
jeoting the subatanoe to the aotion of a 
raagnetio Add in a oompartment and oir- 
eulating oool dry air through such oom- 
partnent, 

Combtaaa a Battle and Driaklng Cup.— 

Fortunatus F. Syraense, of New Tork 
eiity, in patent No. 1,039,848 shows a eup 
in goblet form with a hollow etaadard oom- 
munioating witfi the ohamber of tbo eup 
and in the ohamber is fltted, remoTably, a 
flexible and elaade bag whoee naek ia ae* 
cured in the ttattdard of the oup, the mok 
being sealed and tbe body of (he bag lying 
normally wititin the ohamber of the oup. 

A Feeaeaden Hlgh-fragueiNy Eleetrieal 
Oonductor.— Reginald A. Feiaendea, Brant 
Rook, Mass., aaaigaar to National Eleotrio 
Signaling Company, of Plttabtogh, in pat- 
ent No. 1,089,717 pieaenta a ooU for high- 
frequency ooRoats in wUifli a atrip oon- 
duotor formed at a number of wirtn is 
wound edgewiae and the position of the 
wirs* in the atrip am varied in spiral fash- - 
ion and in opp^ts aensa* with the lengUt 
of the strip aori are also phutod. 

A New Toy WUodo.— A toy Whistle hav- 
ing two whistles spaoed apart like the ordi- 
naiT tin, penny Vhiatle and oouweted by a 
tabular bellows to retain tbo air and a 
spring within the bellows to foroe the 
whistlee nomiMly apart so that by nom- 
praasing and releasing tiie end whistlee 
rapidly, a praotieaUy oodtiouous whistling 
sound will be produesd, la disaloeed in pat- 
ent No. 1,039,840, issued to Vietor Hiva 
Saoavem of New York oity. 

Aaotkar Bverfleiriag Bettta.— An in- 
oUned bottle mounted on atandsuds with 
that neanst the uptUtod bottom of tbe 
bottle hollow and extended into the bottle 
and curving downwardly at its disoharge 
and to prevent splashing in the bottle is 
shown in patent No. 1,041, IdOito Chaa. W. 

' Niehols of fUhway, N. J. bottie dis- 
ehaiges into a small tank and a pump ur- 
oulates tbe water from the tank through 
the hoUpw standard into the bottle from 
which It pours into tiie tank. 

Denifla Cenpartment Cwadlment 
YMder.~^hMient No. 1,089,798, granted 
to Jasob OottUeb, of Netr Yorft rity, 
eorers a condiment holdm wMi a panftion 
to form opnqiar ttnento and a pwfWfltedtop, 
iritOe between the top and the eompart- 
menta them Is provided all iualiiNd waU 
vriikih ia mvolnUy motmtud V mvoive 
bnriaontally so tiiat it ea« tie sot to shut 
dS one or tbe other of the ew ^ tm e nts 
Mid to ixfltvey tho rahottitfle Mm other 
eampurtawnt to the 01 ( 1 %^ ]Nr!tbat salt 
or pwr am b# di adhU b d 


...tntmk J. Miows 

£ nettMOthm wiMi n:'i>^r)nitthtHlini 
dianaa^tet iM of 

;BMe M ; 4 iapoeea .idp jM'yuw and 


Franldin Litde Six— Thirty, Touring 

A caruf unusual beauty with all the smoothness, silence 
and flexibility of six-cylinder construction. Light weight, 
teonofmeal to run, easy riding, fast over the road. Ex- 
fX^ohally able with ample reserve power for every re- 
quirement. Five-passenger Touring car; Two-passenger 
Victoria-phactoh." Price $2,800. 

As a Man of AMii you will be pjtfticul»rly Intereited in knowing why the Fnnk- 
lin luu ftuclc io consistently to its distinctive principles of construction — direct air 
cooling, light weight, full-elliptic springs, wood frame and Urge tires. 

We have done so because it has been absolutely proven, under all rnndilinni of 
aervice by thousands of Franklin owners for eleven years, that these pnnciples are 
directly responsible for the unusual reiulta obtained from Fnmkiin can. 

For example! Franklin can use less gasoline, averaging from 20 per cent, to SS 
per cent, greater mileage per gallon. This it the result of the exceptional efficiency 
of the Franklin direct air cooled motor. Franklin can average from 400 to 600 
miles per gallon of oil without smoke. This is due to the Franklin re-circuUtIng 
oiling system. Franklin can use fewer tires. This is the result of _ Itght wetght on 
largo tires, and because the tires are not pounded by rtgid, unyielding coiutniction. 
Franklin cars travel faster in the long run, ride easier and last longer occause of the 
shock-absorbing properties of the full-elliptic springs, resilient wood frame and flex- 
ible drive system. 

These principles ere explained more fully and Fnnkitn constoirtion is analyxed 
point by j^int in a simple, noti-technical way in a book recentljr written by our 
engineers, entitled “An Analysiaof Franklin Motor Car Construction.’* We will be 
gtol to send this book, together with our catalogue, to any one who is seriously con- 
sidering the purchase of a car of Franklin quality. 

THE FRANKLIN LINE 

D Tniint, 6 cylUidei. IS H r . U Ultlv tli. TWltv. TMUtaf. * 


FRANKLIN AUTOMOBILE COMPANY 
11 Franklin Square Syracuse N Y 



W ERE value in an 
automobile solely 
a thing of appear- 
ance, or of luxury, or of 
convenience, or of service, 
or of economy, or of dura- 
bility — the Marmon might 
be comparable to many 
other cars. But Marmon 
prestige is the result of the 
highest development of all 
these important factors. 
Marmon reputation— • Mar- 
mon records— Marmon cars 
in service— all go to prove 
Marmon superiorly. 

Dttmiid iuftrmatuH gtvm «a rtruest 

NoTidylK M^^ tt nawoik Co. 






with the Kcw Class A Certificate 

in this casquet de luxe 

is a treasure which marks the zenith of splendid giving. 
It is the utmost possible in marvelous accuracy, honored by 
authority, and dressed in princely magniiicence. The Premier 
Maximus in its 18 carat gold case is the finest and most wonder- 
ful watch made at Waltham. There can be no higher praise. 
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sa Opttea to ParelHMe.~AMiataat Coow 
miadoaar Teimaat in the oaas of N«w< 
baa deoided that while the tadgoeti 
(rf die entire interest in an applioatioa tat 
patent may be permitted to proissuto sneh 
i 4 >ldioation for patent to the axdnsiom of 
the inventor, the Patent Offlee oannot 
reoosniae a perty having only an option to 
purohase. 

Uttitoci States Caneeb Three Patoata.--^ 

By a decree of the United States Diitrist 
Court for the Eastern Diatriot of Pemuyi^ 
vania, entered July 18th, 1012, in the obN' 
of the United Btatoa v. John Allen Heanjr, 
patents numbered 830,585, 842,546 and 
872.036 were canceled and a copy of the 
decree has been recorded in the aedgnnsent 
records of the United States Patent Offlee, 

Heany was involved in fraudulent tnu» 
actions relating to the patents. 

PateatoblUty and the DinoIntleB of 
laterfannoe. — In the case of Thampeon 
V. Kiely, both parties wore appUcanta for 
patent and were put in interference and it 
was held that the fact that each of them 
moved to dissolve the interforonoe on the 
ground that the issue is not patentable, 
does not warrant the dissolution of the in- 
terference if the examiner is of the opinion 
that the issue is patentable, and Assistant 
Commissioner Tennant said that if the 
parties do not wish to contest the question 
of priority they have a remedy by sunul- 
taneously filing an abandonment of the 
invention when the proper action will be a 
diseolutlou of the interference. 

Trade-marks In Chins. — A dispatch 
from Poldng statee that the Qoveroment 
has under consideration a telegram re- 
ceived from the Chinese Chamber at Com- 
merce in Shanghai requesting the pro- 
mulgation of a uniform system of regis- 
tration of trade-muks. W. Roderick 
Dorsey, the Vice-Consul at Shanghiu, in 
sumnuurUing the present status of trade- 
mark protection in Ohiu% calls attention 

to the fact that although the commercial - — — 

treaty between the United States and 
China of 1603 eontemplated proteotion ‘ 

toade-marks, patents and oopyrighto, d^SmjfflcinRBL 
to oitisens and subjects of those oountriei, 
no patent laws have as yet been enacted ii8ratltl||f 
and no Patent Office faM as yet been 
established in China. Provisional legls- 

tetion bureaus for trade-marks have been y " ' ' ' ’■ - ’■■■ — ■ 

opened at the Shan g hai and Tientsin 
ofltoes of the Chinese utaritinM ouatosns' 

where owners of such rights either per- 

■onally or by thejr agents, an invited' to,, 

rsfistar through their oousub, and patents . Of the smurric* m 
aitd copyrights are also rtoeired for regia- messy indgenersiu^iiis 

titotion. A registration is finit effected inj ,cto«ngv m ffiing at wd 
Uto oonsulato of the ooimin' o* the appU- d^iigs atad pbm 

eaat and is then sent tfn to the ComraiB^ 

datm at Customs for nglftmtion in tlto ^ ScSSd %l£S 

bureau. The is eoastnicted^^ b 

tt pMvutonal ngistratiop gii^ ta8|ildn; , of lOM prims. 1 

fnidaiMin of priority of Of oWtiee-iiffl' pockets sut| 

ST be ronridll iSrblH^ I 

jtatmt, *ad eopyrighf^ .Jnitni dfane 
tfiaet in China and appUsaHkm b in*i|lei| n ssmartiHuta YtopiktoPi 
iirvAQMud regktratioa. ' b ■fflir'l " ' ' . 

’'gloitoB'''a0orded by lUi «;’> v . 

«4to(JMted ae egplal^.in'4fkHi 1:' ',s 

B of ConqtMmi- -' lilffi, t “ ' ^ 

wap to be ____ 

siipiiililllly > t TvPIlip^ 



JknmAwm fturmat 

Of ■& the annoying, out-iit 
messy andgemral unbusinssi- 
^Sgdrags ^ ffiing at vriusl 

A‘*yawiE»irh6 

sssss'c-asar 

irilOM prims. 1 
,Ua pockets «M| 
tosMsnm 

'Ssm tartiHUta 'Ytodttoei';Assa''f^ :r‘ 
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Kaportlng on Pynna Fire 
daxuiahon, an* dam of whieh wi 
‘ch*Md from you In Doeambar 
1 and which wa ha*« h*d In ur- 
■ an out eon aloe* that time, we 
piMMd to odvlu that th**e 

E ncuUhar* havefaund frequant 
111 eur aaralca, have never failed 
rorfc aatlafaatarily, era liked by 


i]a Within the laat thirty dtyt, 
llw no* of one of thee* axtlnsulahera 
■eekad and prevantad a aarloua 
■a In ear paokac* ff*l(ht ear. The 
■-* atarted In a ahlpment oflnflam- 
Bla (oeda and had our trainmen nol 
lad an eatlnculaher at hand, they 
liould have boen unable to AeoJc 


\^k>re than a million 
p<K>Dle a day ride in 
the New Y ork Sub- 
way. Figures show 
that 1,179,512 
were carried in a 
single day. They are 
protected from fire 
m' 5,877 Pyrene 
Tire Extinguishers. 

Every place of busi- 
^^ness, dwelline or 
jlautomohile and all 
||eWtrieal equipm^t 
||should be protected 
iPfrom fire ’by Pyrene 
|| Fire Extinguishers, ' 
ithe most ^efficient 
Iknown. 


K It/ w MUm, 

ca 


Ite Gmteit BagbiMirtBg Wmk oti 
AH Tiflw. I 

(OonoMta from 9»ge dM.) 

I twit aqiinre at ttie bane and 400 feet in 
height — a mium In other word*, which. 

; B8 our illuHt ration ahowa. wonld entirely 
, cover In and abut out of eight, ttie ne 
Pennaylvenla Terminal at New York and 
tower Heveral hundred feet above the lofty 
roof of the wain ball. 

The Cblueae Wall line alwaye been ou 
eidered tu U. a fairly big job of conatruc' 
tion. It 1 h ilfteou hundred mllee in length, 
and would reach from San Fraudaco 
Ht Louix. ])ut the material taken out of 
the canal prlam would build a wall 2,600 
mllee la length and of the earae average 
thlckneMH and height aa the Cblueee Wall, 
the Htructuro reaching entirely ncroaa the 
Ignited Statea. Again, ttie canal fre 
shore to eliore la only forty mllee long, 
or fifty tnllea between the deeI^wate^ co 
tuura on each ocean. But the eao 
amount of excavatiou would dig a canal 
65 feet wide and 10 feet deep entirely 
HcroHH the United Statoa. 

Lastly, If all the excavated material 
were loaded unto flat cara it would form 
u dirt train auflicieiit to reach over four 
times around the globe; moreover the 
tiore liulea driven for blnetlug out thle 
niaturlal. If placed end to end, would paae 
entirely through the earth. 

The Sanitation of the Canal Zone 

(Cantiludcd /root pace tat.) 
t'lwlduncc. la the tropica for colontee of 
northern white races, without any appre- 
olulile lll-etfect on cither their pbyaliiue or 
mcntulKy. But their remaining In giHid 
health Is conditional upon properly con- 
ducted mcaHurea of sanitary prophylaxla 
The question U not "Can a white colony 
live and labor In the tropica?" hut rather, 
"Ciiu a white colony afford to uudeitake 
the sanitary work ueceeeary to make tt 
ismslble for Its members to live in 
health?” The last question can only be 
answered by a careful study of the cou- 
dltloiiM In a given locality From the ex- 
lierleacc gained In Punamu, lu Cuba and 
in the rhillpptiiee, we lN>ilcve that In 
most places the cost of sanitation can be 
made tu fall well within tbe lioundarles 
of economic feasibility. If directed by a 
competent enultiirlau. Whether or not 
the Oaucuelau race can permanently In- 
habit tbe tropica, continue a healthy vig- 
orous race and maintain a high degree 
of cullur»‘ Is H question 1 am not prepared 
to discuss. That under proiier coudltloua 
Caucasluue can live long enough in the 
tropics tu accomplish a prodigious task 
of euglueerlng, such as tbe Panitm^ 
C^aiwl, and do II without any great sacrl- 
flee either In llvt>s or in health, has tieeu 
deiiinuatrated. To-day healthy and vig- 
orous Americau men work with snap and 
vim under the hut sun of Panama, play 
baselaill, tenuis and other games. Ameri- 
can women do housework, play tennis, 
ride borselmck and dance enthusiastically, 
Hud chubby little Americau children, bom 
uud raised lu ranama, play ou the lawns 
and attend American achools. We have 
learned how to live In the tropics. 

The Electrificatioii of the Puuuna 
Canal 

lOOHcluded from page tVT.) 
for a oouelderablc iierlod will suddenly be 
colled uiwu to operate and must perform 
Its function absolutely without ftill. To 
Insun* this the best of machinery and the 
best uiothods of construction have been 
employed. Very siiedal attention has 
been given to the coudltlous of humidity 
on tbe Isthmus and -a suitable Insulation 
for electrical machines to be need In such 
a place has Imhid developed, after a study 
involving much expenditure of time and 
money. The prevention of 'corrosion of 
tbe metallic parts has also been given 
csiieClal ntttMitloii. 

For orieraUng the rising-stem gate 
mlves, 116 CB-horse-oower ittotora will be 
employed. Th» fnnctioai dl iheae valves 
la to regulate tbe flow of water into and 
but of AM loclia from tiw Iwel 

th* awla Ift aad 
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after witaeuiac actaal fire teito of 
stael filiim caobeta naresenredly 
declared that the best then all i> 

THE SAFE-CABINET 

Ex-Fin-Ckkf Cnhtr $ayt : 

“Wonderlull The test w.m very 
Kvere and it shows THE SAHi- 
CABINF.T to be proof against fiir 
The w.iv it tame through was 
wonderful.” 

£x-fire>Chie/ ArckibaU says: 

“That settles the question. THE 
SAEE-CABINEr Is v.istly superior 
to III! other filing cabinets of whuh 
I have any knowledge " 

Six of the best known double W'all 
stcrl filing c.ibincts were sneress- 
ivcly placed in a specially con- 
structed furnace The most 
accurate scientific instruments for 
registering the external and inter- 
nal temperature were used The 
tests were conducted under the 
supervision eif Prof K S Mcrnam, 


of Marietta College, who personally checked all instruments and rc 

THE SAFE-CABINET 

(1913 Model) 


was in the fire for 49 minutes, thiny 
of which averaged in excess of ] 700 
degrees Fahrenheit (estimated to be 
actual severe conflagration heat) 
The internal temperature at no time 
exceeded 290 degrees F. At the end 
of this ordeal a fire hose was turned 
on its white-hot doors and outer 
walls. THE SAFE- CABINET 
was then opened and its contents 
were found to be uninjured Papers 
and currency, which had been pi ai cd 
in the cabinet before the test, « ere 
taken out in perfect condition 
The contents of the five cabinets 


of other makes were m process of 
destruction at the end c>f peiiods 
ranging from 6 to 17 minutes, and 
in every case the destruction was 
completed before the completion 
of the test. Not one of the five 
was subjected to the fire for more 
than 2H minutes, some not mine 
than ]i minutes. 

We have issued a complete 
report of these tests, omtttmg only 
the names of the compi-ting cabi- 
nets The accuracy of this report 
IS a matter of legal aflid.ivit Write 
for It It IS free 


THE SAFE-CABINET COMPANY 

rv M. AfMiclM in DMt oMm. . 

Dept. Y. Lenli in jrowr UlnpWn* dirttctory. Manetta, OhiO 


ELECTRENE 


One Quart and One and One<half Quart Sizes 

An Improved ~ 

Safe Handy Efficient 

Fire Extinguisher 

For Electric^ Use 

Electrene is a non-conductor, especially 
suitable for power stations and high-class 
machinery generally. 

For Garages and Automobiles 

Electrene has no equal for putting out 
fires from gasoline. 

For General Shop and Home Use 

No pumping at the fires; no training 
necessary. 

For Shipping and Motor Boats 

Elwtrcne is invaluable by reason of its 
entire reliability under all conditions. 

Thorouffahr Made — Fully Tested 

Standard of New York and Washington Fire 
Departments — Write for Pamphlet 

SIMPLY nms THIS 

Electrene Company 

WfcMuJIBttlldliit, New York City at we nt* 
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Find Out for Yourself 


M any men fail in life because they fiul to 
investigate their own opportunities. 

Be a success. Let no opportunity slip by. 
Don’t let the opportunity pass to investigate the 
United States Navy — either as a four years’ course 
of training or as a life business. 

Kind out to your own satisfaction about Navy pay, 
hours, promotion. See the actual effects of the 
healthy life, systematic bodily exercise, travel and fine 
companionship, on the Navy men themselves. 

Learn about the Navy’s 50 different trades and 
your chance to practice or learn one of them. 

Get rc»l figures showing how the mcreasing pay mounts I 
up, and how you can have a good snug sum to retire on. | 
Get all these facts /rst hand from the officers in charge 
of the Navy Recruiting Station in your vicinity. Vovi’U 
enjoy meeting and knowing these fine men. 


M 


If you are between 17 and 2; years of age, write us 
today for address of nearest Recruiting Station, also a copy 
of the fascinating free book — "The Making of a Man-o’- 
Warsmaii.” It tells in simple language and fine colored 
pictures all about daily life in the Navy. 

Whether you intend joining or not, you’ll enjoy this 
book. Have your parents read it, too. Write lor it today to 

Boruu at NavifttMo, Bos 39 Ntry Dopartmat, WasUagioa, D, C. 
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center mU«. A Jdstng valve iNwb peMeBj 
vertloaUy ttarooBh t DHtfltif box l«i 
borisimtel weteT'ttBbt boUtlHmd, in title, 
WBjr eioetng the bottom of itba neeltinery 
chamber 32 feet below the blgb level 
the water In the lock. The iwper end 
of the valve stem 1« carried bjr a eroee- 
bead actnatod by two vertical, revolving, 
nou-rlHlug acrewB, the latter being driven 
by a S-pbase Induction motor by tneans of 
a reduclug gear from the borlecntal ehuft. 

A Molenold brake on the motor allowH 
it to be brought to rest Immediately 
should the line current be Interrsqited. 
Arrangements are made so that the ma- 
chinery may aU be operated locally or 
by reunite control, and auxiliary baud 
apparatus Is also provided for eloelng the 
gate. The current Is cut off at the prop- 
er point in the travel of the orosshead by 
means of a limit switch. 

To operate the cylindrical valves; 
horse-power motors will be used. There 
will be lao of these valves, 20 In each 
of the single locks. These valves con- 
trol the flow of water from the culvert 
In the center wall and In the smaller lat- 
eral culverts benesth the floors of the lock 
from which It rises through the walla In- 
to the lock chambers. 

For the operation of the lock gates, of 
Which there are 46 palra, 27 horse-power 
motors will be required, one to each leaf, 
46 7 H -horse-power motors will also be 
required for the mlter-forclng umchlnes 
which force the gates to come together 
perfectly and then lock them when they 
are In this position. 

For the operation of the chain fenders, 
pumps will be used and 46 70-horse-power 
motors will be used for driving those, lii 
order to prevent a ship from ramming 
the gates In case of acddetit, these fender 
chains are stretched across the lock ebam- 
tM>rs in front of certain miter gates. 
When not In use these chains are lowered 
Into a well in the floor of the lock cham- 
ber. An hydraulic pressure and plunger 
mechanism Is used for lifting and lower- 
ing the chains and the water supply for 
operating this mechanism Is obtained by 
means of motor driven pumps. 

In case of damage to the gates or 
should it be desirable to make repairs, 
eix emergency dams will bo erected to 
check the flow of water through the locks 
under these conditions. These dams will 
be placed in pairs in the approaches to 
the upper locks about 200 feet above the 
upiS3r guard gates, each one closing the 
approach to one of the single locks. The 
turning and wedging of the dam and the 
lowering of the wicket girders and gates 
will reiiulre four movements. The ma- 
chines of this operation will bo driven by 
electric motors with hand power possible 
for emergency usa Two IBO horse-power 
motors for turning the bridge and a limit 
switch to prevent oiieratlon beyond an 
arc of 00 degrees, will be located In the 
oiierator’s house at the end of the short ' 
arm on the emergency dam. The wedges 
will be operated by a 25 horse-power mo- 
tor, and the bridge will be flrmly held In 
place when It is at rest across the chan- 
nel or lock wall. A hoisting drum driven 
by a 25 horse-imwer motor with its equip- 
ment of limit switch will be used for 
raising and lowering each of the six 
wicket girders of the dam. The gates on 
the girders will also be lowered into place 
by the same means, gravity assisting the ' 
electric power. There will, therefore, also 
be six gate hoisting machines fur each 
dam, a 25 horse-power motor being used 
with each. 

An electrically operated remote control 
from the center point will be used In coti- 
aection with the rarloos gates, valves, 
fender chnlim, etc., of the locks. There 
will be one such central control station 
for each of the series of loeks at Gatun, 
Pedro Miguel and Mlrafloree. The start- 
ing panels which will be phioed In (Mob 
machinery chamber, will be equipped with 
contactors by means of which CunNMt 
will he applied to the motors. Tliese 
startlag panels wUl, la thro, he coutfoillfKl , 
from the central eontTOl statloaa at tbf 
lock sitee. Some of #e maohintog chate- ; 
hore will be 2 ;t 0O fa«e from the , 
«'flhatttti. niitec^ <kt 
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be within 2,000 teet, and 60 per cent of 
the total within 1,200 feet The awltch- 
txwrdfl which are placed In the central 
control bouwMi are being made to reem- 
lOe very closely the plan view of the 
IocIOl 

The movement of each machine U shown 
vlsnally to the operator by an Indicator 
mottuted on a board which has the same 
relative location and is constructed to 
repreeent it In appcaronce and travel 
The motion of the mnohtue Itself la fol- 
lowed by these Indicators in practically 
synchronism, end with a very high de- 
gree of accuracy. In order to further 
asalat the oiwrator and to prevent mis- 
takes, a mechanical interlocking of the 
Individual switches controlling the vari- 
ous motor and contactor imnels Is used, 
it being thus possible to operate In cor- 
rect sequence only the various gate ma- 
chines, fender chains, etc. 

The nse of electricity In hauling the 
vessels through the locks by means of 
electric locomotives Is one of the most Im- 
Itortant uses of electricity on the canal. 
Korty locomotives will be required and 
four will be used with each ship; two 
towing the ships, one on each side of the 
lock and two locomotives attached to the 
stern, one on each side for steadying the 
ship In its passage. The locomotives will 
have a drnwtar pull of 3,400 tmunds, and 
will tow the vessels at a rate of 2 miles 
per hour, nnf will return at a rate of 5 
miles per hour. All of the towing tracks 
will have a center rack throughout, and 
a pinion In mesh with this rack will 
always be used by the locomotives while 
towing. 

In addition to the above-mentioned uses 
of electricity, wo may name applications 
for lighting, telegraph system, fire alarm 
system, system for mining batteries, and, 
undoubtedly In the extensive forUflontlons 
which will be erected ; other flolds will lie 
found for Its application. Tho use <»f 
electricity In connection with the canal 
bus l»eon studied most thor(mghly In every 
detail by the engineers connected with 
this work, and with reliability of opera- 
tion ns the factor <if prime importance 
The whole Inatallntlon will be a monu- 
ment alike to the development of elec- 
trical art and to the care and skill of 
the engineers to whom this work was 
entrusted. 

Reralt of the Gordon Bennett 
Bnlloon Race- 

A s we go to press nineteen out of the 
twenty balloons which left Stiittgurt 
on the 27th ultimo. In the Gordon Ken- 
nett race have Iteeii reported. Tho race 
appears to have been won by the French 
IsiUooti "I'lcardle,” piloted by M. Maurice 
KieualmC, with M. Uumiielronyer as aide 
This aerostat covered a distance of 2,«tH) 
kilometers (1,!107 mllw) In 46 bours. thus 
breaking the world’s record of 1,211 miles, 
held by M. Hntll Dubonnet, as well ns 
the record of 1.172 miles made last year 
In this race by Alan R. Hawley, when he 
traveled from St. Louis to the wllda of 
Canada. M. RloiiHlmd landed at Ulaaiii, 
near Moscow. The French “lie de 
France," piloted by Alfred Lablaiic, also 
landed In Russia, about 125 miles short 
of tho distance covered by the "Picardle." 
The third French lialloon, the "Bearn,” 
and the English ‘‘Honeymoon" appear to 
have tied for third place with l,*i00 kilo- 
meters (l,ll.si.4 miles) to their credit, 
the "Uncle Ham" being next wlUi 1,050 
miles. 

The third American balloon, "Dtlssel- 
dorf XI.," piloted by Mr. John Watts, who 
had Mr. Arthur T. Atherholt as aide, 
had not been heard from up to November 
Ist, and It was feared this German aero- 
stat, which was loaned the Americans 
at tlie last moment owing to a defect de- 
veloping In their own, bAd' been lost 

This is the first time France has wou 
the international banom race, and no 
doubt bet aeronauts wlU make every 
effort to keep both ^ balloon and aero- 
jHane trophies at home in the tutnre. No 
toiw than uUb oottotfUe oempoted this 



Textile World Record 

TTl* Magazinm for tho Mill Trade 

It is the oldeiit Htul inoBt widely quilled trxiilr periodical. It i overs the maniitiic- 
turing end of the textile industry, whith is the giiatcht wnglt groiin of manufactur- 
ing tiidiistries, the largest user of motive power, .mil (he biggest employer of l.ihor. 

It is a mill paper devoted to the machinery and oiocesscs of milking y.irn, cloth, 
fabrics, knit goods, etc., as disiinguislied from the selling and distributing branch of the 
business. If interested m the textile industry you should reo./ the TEXTIl.E WORLD 
RECORD. It you sell to textile mills you should a.hTrthe in it S.iin)ile ropirs, 
subscription and advertising rates, etc. free to tluise menliuning SdtHUfic Amtrican. 
LORO * NAGLE COMPANY, 144 Congreo* SL, Borton, MUom. 


A CONFEPBRATE SPY 



S TARTLING reminder of the adventure — the daring, the reckless 
courage of those hot days fifty years ago is this photograph taken 
by Lytle of the Confederate Secret Service along the Mississippi. 
He slipped through the Union lines and photomphed the cavalry in 
formation, the men in camp, regiments ready for Mttle— all as informa- 
tion for the Confederate Generals. And now you can own these strange 
photographs, telling the very secret heart of history— in your set of the 


Photosrraphic History of the Civil War 

3800 Photograplu Tan MagaiReaat Voluma*. Bwiutifully Bound A MUlion Word* 


Like Uie American public, the Review of Re- ortho otherof t 
views was delighted and amaxed by the discov- by Confcdcrati 
ery of thelamous Brady lost Civil War photo- lers in Chai lesi 
grapbsafter their 30 year* burial. But they felt Davies uf Ri 


•nre that there must have been other camera 
men as daring— who followed Brady Into the 
field of battle. 80 searchers were sent to all roma 
parts of the country. The result was startling. been 


irocious private collection!., to o 
Teasurcu a single photograph- 
ilbums. All lliese— hy uu enti 
'omaiulcas thepictures themselv 
jeen recovered— and now you ci 


A $15.00 Saving 


SAHn.E A amabar at <)ie hmau* photocraphs in maple paan of ihu 

FREE — - 

Ywit 







Cheap 


Reliable 


POWER 

We have an engine built for service — built 
exceptionally w«l and simply— and built to 
operate cheaply. 

THE ADAMS KEROSENE 
GAS ENGINE 


This engine burns kerosene, which means low cost of 
operation It has the Secor-Higgins system of corbure* 
tion — the only successful system of burning cold kerosene. 
The quantity of gas and air is automatically controlled 
by the governor in exact proportion to the speed and load 
— assuring complete combustion and smokeless exhaust 
This is the right engine for irrigation fanners, small millers 
and manufacturers, cotton gin operators and small town 
light and pumping stations. 

It is built in sizes from 50 to 1 70 h. p. — suitable for aU 
belt dnving or direct connection to an electric 
generator. 4 

IV rite for details of this engine, , £ 

RUMELY PRODUCTS CO„ Inc. 1 

Lai Porte, Ind. ^ 
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(12693) H. N. M. writes: la expound- 
ing thfi phenomena of thunder aoma Unto aso. 1 
gave the foUowtag theory, which I new flad to be 
entirely different from the aoceptsd tiMortes; 
When etootrlHty pamoe through water, It deeom* 
poM It, producing hydrogen and osyaea, the 
amount at gtu produced varying with the streaffth 
or volume or electric current. The heat that da- 
nrimpniM. the Water. In the oaee ot Ughtaiof, 
ignitee the gae. which le reconverted hack to wsMr 
with a terrlBc egploatoa, whkh hi a t hWBd e r elona 
la called thunder. When a lliah at Ughtahig 
paaeea along a dond horiton tally, aceaalSnMa la 
the moleture and eometimea out. it de o o m poeee the 
water and ignttea the detonating gaa In tta train, 
and an extended. Intermittent. roHtag peal at 
thunder le heard. It It panee through the elottd 
toward the earth, a abort report Is the reiult. 
Now lightning peering through the air from a 
doud to the earth produoee no thuadcr. I have 
heard it atrlke a tree doee by with a abort epUttlng 
eound, but the thunder le not heard unto after a 
sufflclent lapee of time for the lonnd to travel from 
the doud to the earth. Thla provea to my mind 
that water muet be preeent and detonattag gae 
produced, or there oaa be no thunder. In p a iring 
an electric current through water and produdog a 
bubble of detonating gae, the rise of a pea. on 
Ignition a report U heard like that of aptetol; eo 
one can readily oonodve what terriilc reporta 
would accompany the paaeagn at the tremimdoue 
amounu of electrtdty or lightning through a cloud. 

A. It may lie that come small Quantity of water is 
separated into iu oxygen and hydroorii when a 
flash of lightning passes through the moist air of a 
shower. But the Quantity cannot be Urge In the 
chort interval ol time while the Hath panes. It 
te possible also that a part of the heating effect of 
lightning may be due to the burning at this de- 
composed water We doubt whether the burning 
of the oxygen and hydrogen oontributae very 
greatly to the detonation of the thtwder. The 
usual explanation that the sound of the thunder 
is caused by the rupture and heating of the air, 
thus expanding it violently, with lu Immediate 
recoil and cloalng in upon the tube through which 
the etoelrlelty has Just passed, seems to us to be 
quite eufflclrat. The air clapa lu hands, at it . 
were, after the lightning foroea them apart. The 
nimhUng of the thunder, the pruiungatlon of the | 
■oun.1. Is believed to be due to reflerUont from the ' 
uneven surface of the earth and the clouds There 
Is less rumbling of the thunder at sea. where (he 
earth's surface Is rinootber There Is most In the I 
mountains We tbouid accept the statement of I 
the International fencyclopvdla of 1003 as repre- I 
tenting the usual view of salentlflc meo. We I 
wodM add that the familiar snap of the spark from 
an electric machine la only a tiny thunder clap, 
which to produced equally as loud and strong In air I 
artiflolally dried, so that no decumparithni of I 
water to poarible. As you have observed. Ihero la 
no iirokmgaUon of the thunder when the flash 
occurs very nesu-. since all parts of IU path are at 
abodt the same distance from one's ear. The 
short snap to aa really thunder as the prolonged 
rumbling sound. 

(12694) P. N. J. aakg for formulae for ■ 
flaritUght powders. A 1 Mignerium powder, 0 
ounces, potasriura chlorate, 12 ounces, antlmohy 
eulpblde. 2 ounces , 76 to 1 BO grains of the powder 
ehould be used 2. UttneotUm. 16 gialne, and 
magnesium powder, 30 grains, are used. 3. Meg- 
nerium. 40 per cent, permanganate of potssrium, 
40 per cent, peroxide of barium, 20 pu cent. 4. 
Purchase 1 ounce of magnesium powder and 1 . 
ounce of negative guncottoa from dealers la pho- 
tographic materiato. Place on a dustpan enough 
cotton, when pulled out, to moaeuro about 9H ‘ 
inchee In diameter. Sprinkle it over with 20 
grains uf magnerium powder u> form a thin, even 
aim. Lay ever the magnerium, thus arranged, a 
very thin layer of guncotton, tlonnect to the 
buiHdi of cotton a email fuse of twisted oottCD 
about 0 Inches long, so that it will extend tp fhe 
ride of the dustpan Then set the lam on a sMlki 
ladder near the object, and, when ready, light tlw 
guncotton furo with a match, when inateatly a 
brilltani. flash will ensue. There are several ready 
prepared magnerium oompotmde now sold, tritti 
apeclri devices and lamps to Are them. 5. Pur 
photographing the Intarlor of very large caves ht 
such a manner es to bring out every pcaelMe de- 
tail. the folinwlng to recommended: JMegMahiBt. 

In powder. 20 perts, barium nUntte, ao ihtri*: 
flower of sulphur, 4 parte; beef enet, 7 parte. 
the suet, and add the other Ingredients after tftV- 1 
Ing first mixed them by paealag tbroogh a flnh j 
sievo. When thoroughly stirred In, pew tfae mndi 
Into rino boxes of a eidcahla etoe. Atwx^tadws 
in dUmeter and 4 Inehee deep wU held Mwot 1 . 
pound, and wlU give a ftaedt cf 20,000 WgdtO- ' 
power. Ouch a flieb, used in elgnattig hi I 

hae been seen at a dtatanoe of 100 kHoaM4gni*;fl» 
ahoat 02 mtiee. 0. Oeraum pateBte tavo * 
granted on a series of sto« combnetton daOWffit 
powders of the fottowitig coiltpirittlen; (aj'.VUlHto 
stum pereaanganate, 20 pons; fllaO w 

pwte-.aMgneelumpowitav. to •oriel fr»%,li|att< . 
^:lBge,te too parte, (b) Pniiitologi'iiti^to,plllj^ i 


^-Can be erected, if doi^ 
pented property. Appatrab 
vantage mthe roost high doe 
KMindingi- Stives the prtN^ t 
tost frtpntf totutnuHesh Wit 

Phi^ Sytte 

Stradnriaf Ikw H 

no (lame-work la needed- No 
heed. We iMp compleie buUdl 
ImutKutly emboited desigito. 
durable and handsome ei ma 
A demonstmted success for 
yean. Not crude or i 
■nd nothinis else like iu 
aatents and are sole manubec 


CRUDE ASBESTOS 

DIRECT Wt OM llliipa 

wtgAMp. R.H. MARTIN 

efPic«,*r.imaoiui« 
** T-am ju Rbaderay, Netryato 

M nn a 


Send for our propon- 
on the Hawthonie 
jNwir Cylhidar Auto- 
atotjUeHand Air Pump. 

liAWT»NUItllPC.ce„lM. 

WlemssairMiMlawsfi Csm 



^'The ' \ 

0 eiise-Air Ice 

n^ntnufl only aii — no eheiqicahh 
300 are in daily me in tbe ' , 
Mira -of- war. tnerebant aeofneig/ Idtd 
steam yachtt—a immlteir of 

over tweinty pem ' - 'r 





t«wclr I# SM Shoiw 


ataBdniiMii iwwotr, to too port* (e) Btr 
ttm.vmxMa, a)t.q Pm«i; nwanMtum powder, 
tiapwti; •lumloluni powttar. 3a.S pwU. Wtm 
liar «l UtMO powdoM li jtonitod It ctvw. M lint, a 
iMdidk Ucht. oi h>w aetiaiia vatuf . tile Uaht and* 
uaOy boaouiM mare and more tntenee, nntU a 
mwlanim at actlnir eOict b reached. 'Tbla alow 
oorntMisUon oSein an adraatase over the old rap- 
Idlr aotina flashlight powden. In that thfl eyw at 
■Ittari boeome graduaUr aoeuatonied to the Haah: 
henor the pictune do not preanit the staring eyes 
that are ao oSondve in the majority at flaahUgbt 
photographs. 

(13605) F. R. M. mIch; T have 

many times that It a hot-water pipe and a cold- 
water pipe aro rqualiy oxpoaed to freedag tem- 



: Eni^ine free! 


within 3 It inches of the top. Set on the stove till 
thoroughly melted, then set eside until pertlaily 
cooled, skim ell the air bubbles off. Then All a 
smooth, Btrsdght bottle with Ice water, a bucket at 
which you ahould have by yon Soap the bottle, 
and dip It deliberately In the solution two or three 
tfaues, according to the thidaieec you desire your 
wax. After the last dip. as soon sa the wax 


No muss, 
no bother, 
no tedious wait- 
ing for the plaster 
to dry, and no 
cracked walls 
afterward. 


Utility Wall Board 

takes the place of both lath and plaster. It is nailed to the stud- 
ding and is easily and quickly put on. It will not shrink, or warp, 
or crack j and it will last as long as the house stands 
Makes beautiful walls and ceilings. May be decorated in any 
way desired. In repair work may be put on over old plaster if 
desired. It is not expensive. Smis/ for Fret Sample and Ulus. Book, 

THE HEPPES COMPANY, 4S18 Fillmore St., Chicago, lU. 


I 


and add aulpbuiie add, 30 minima to each pound 
of wax. Boll tor 2 or a minutes. Cool, and re- 
move Impurltlea from baae of calm; boll again. 
hlSli' *“ turpentine. When the 

' liquid ceases to foam the wax is ready tor rolling 

" ‘"*® sheets Hfrelch wires of sulteble thickness 

wsTto IliHl across a glam plate to form molds at desired aixe 
Wet a glass rolling pin. and ooat with soapatonc. 









Martlaos to attract our attention, and that we 
ought to answer them. Nothing has been done In 
that direction. Sir Robert Ball pointed out that 
"a flag to be used oa a wigwag would need to he 
SOO miles long and aoo mlloa wMe wltb a staff 500 
miles loog. II we would signal by a Bra. and Lake 
Bupcffior were Bliod with kerosene and set on fire, 
the resulting Maae might he dbeerned as a speck 
of light, but not suffidenUy prominent to suggest 
tbat anything unusual wse In progress. Such 
Illustrative comparisons are not encouraging ta 
chose who would undertake to signal to the In - 
habitants of other wortda 

IIA80OTICT PAT, wm HOWS 

STbrSrtoSi^stantowMs^ISlw^^kulS'Be^ next prooom la to out off with a saw the tip of the 
Msniifsiif sdVr^'^NF'^y Tf* .1— horn, that Is. the whoto of Its soUd pert, which Is 

used by eutlen for knife haitdles and stmdry other 
purposes. The remainder of the horn Is left en- 


Thtir paut goodrwt it 
hittory their future 
goadnett it aeeured by 
the Liggett & Myer$ 
aignature. 



WritatsrBMdetL-Ait. 

tflanMisBal AehMSB CrapUte Ce. 
Niasai«PeBi.N.Y. 


tnuKi lurm M the Inilde as well as the outalde of the horn, ^ 
If Motunryde from an oM animal, in contact with the blase. It 
■*n U. 1, kept there till It soqulrts the temporatura of 


>G1ITHIS-IIDW 


Ow** b the heal mm) enlly 


, f<M|.alaii( 

n yea iiww Mwer psi^ ”3 hi Ohe*' 



molten lead, or thereabout, and In conaequenco 
becomes very soft. In this sCaCo it is sUt Isngth- 
wlse by a strong polntod knife, like a pruning 
knife, and by means of two pairs of ptocein. ap- 
plied one to each edge at the silt, the cylinder Is 
opened nearly Bat. The dacrae of compreaslnn Is 
regulated by the use to which the horn la afterward 
to be put When It Is biteoded for leaves of lan- 
terns. the pressure la to be eulBclantly etrong On 
toe language of toe workmen) to break tbe grain, 
by which Is meant separating In a sUcht degree the 
lamlna> of which It is oompoead. ao as to allow the 
rotuul-polnted knife to be tartrodaced between 
them. In order to effect a oompMe separatloo 
For oomba. the plates of bom should be pr ess e d as 
little as p;^blo. so that the teeth thay not split 
at the pobiu Thor an stoped atOUty by means 
of rasps and scrapers at v*ri«ius twfllie, attar bav- 
hlg been rmighed out by a batolhee or isnr; the 
teeth are cut by a doable atm And ii| a hack, the 
two pWxM bring set to dUIerMit dspilha, so that 
the flrst cuts tbe teeth odly belt tny down, and Is 
toUowril by ths other, wht^ cuts the wMe longth, 
the teeth SM then flnlriMd sad poldted by tri- 
sngidsr rasiri. Rom tar kaUt lisisdise Is sawn 
into MHihi, riH. pgrsd s«ff psftlgBr ehwed 
heated Hi trsWr Msd gnistid bWtwrito dies. Itis 



Richmond 
Strait Git 

Ctgat^t/es 

Favorites for over thirty yeara 
The last census shows that 
our population has increased 
from 50 millions to 100 mil- 
lions since Richmond Straight 
Cuts first made their appear- 
ance. 

As our country grows, so 
has grown the popularity of 
this best of all Virginia Ciga- 
rettes. 

20 for 15c 
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And Here's the Way to End It 


the top of it. The rest is left to jjrow. wax very gently un- 
Then you pare it again, and so on dermines the com. In 
forever. If you let the blade slip it 48 hours you can lift 
inw cause infection. the com out, without 

Everyold-fashinned treatmentisequ* any pain or soreness, 
ally useless. The only way to end the Don’t doubt this, for 
corn is to remove it. sixty million coma 

There is now a wax which does have been removed in 


Blue-jay Corn Plasters 

Sold by DiunisU— 18c and 28« per packaffa 


Bauer A BUck. CUeato aad New Yofl^ Makars of Surgical Droesb^a. eta. 




Inimitable 
SpoDn 
Feed 


r/, 



proverbial shake, for 
starting the ink to flow. 


touches paper it starts to 
continues without 


but not Spoon Feeds. The 
Spoon Feed ts used exclusively 
1 the three successful types of 
Waterman’s Ideals, — 


REGULAR-SAFETY and SELF-FILUNG 

from Ihm boat ttormt in aU focofitiee 

L. E. Waterman Company, 173 Bi^oadway, N. Y« 
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This GRIND 


srUeies classiHea in the BeguMr on uxsaaetk M 
ter IS Uwy can be steursd, thue addlOB gnatiy { 
to the Ttlua of the book. No b n s in ew «<Bos Is 
oompMa without this TOhiae, whloh is as aasss- 
nty M the t e lephoae. 

The Pwwnso Abt. Vole. XVir XVIII, 

XIX. Cambridge, Mass.: The TJbI- ’ 

veralty Press. 4 to 027 pp. average. 

A f«tw years aso a “printer” was abont la teS&TpSloSriM 
the Mine cetegory as a plumber or other mas- A. J. WUX1N80N A CO., AreeiMseer 

ter of a hand-trade. Now, however, a modern ISd-lga WaAi«e»**StsMt BeslemMwaaal 

printer la regarded more ai a profasalanal DEUn ' 

mao — a designer tnd clothier of bnalncM and StNJTH B£NO 
other literature The reasons for this renats- I A'rupo 


.t LATHES 



1 




printed matter, and the shrewd business man 
when be selects a new printer Is apt to look 
around the exhibition room — furtively per- 
haps — to see If the row of famlllsr green- 


WnKKK IMI I.IVE ItoUMD liORDON : SOUTH - 

BBN Hide. Hy W. II. Hhruiisole, K.U.S. 
Kdlted by Priwolt Row and Arthur 
Henry AnderHou. l,i>iidon.' The Home- 
land AhhocIuIIoii, Ltd. New York : F. 
Wnrne A C’o. lOuio,, 228 pp. Price, 40 
cents. 

The Homeland Aseorlatton takes up Intur- 
Mting plaiTS In Hngland, and pulillslica com- 
plete rooDographs on thorn and does them 
well No phase of the inbject Is omitted 
The geological formation, water, cUriiate, ways 
of romnmnlralton, rents, hotels, schools, 


ExperiiBeiitol & Model WoHi 

Cfrcttfar onrf AdWee Prom 

Vm. Ganhai ilk Son, 8246 Pufc Phet, n r 




SW./ DOlEalV nuc JobUng Work 
PARKER, STEARNS A CO., 
SSS-890 SheffiaM Arc., Brooklyn, N. Y. 


and pulillslica com- n rSUB IiTlIHirilBI OX'Uss Engines, Brewnrt 
lom and dues them Iltll""'"" and Bottlote' HadiiiMry 
subject Is omitted. Uss|3 _ VILTER MFC CO 
water. cUriiate, waye *"• VU.TEK ggyu. CO. 

Is, hotels, schools, W* CUnHm Slnss t. gftiisccAM. IWs. 

LT^or oifer^Vni: WE MANWACTURE FOR YOU 

_re«ldeut except 



BfYEBTORS 


ehiidren, where to play golf, and all the eengt' 
less things which ons wants to know «dli«n 
the doctor Intimates that possibly a aonuner 
■pest In eonthern England sronld give 
esese from the boller-aiiop aetlTlty of ahr 
ABMrtcaa exUtence. It |a a most fawdaaligt 
BttU book, wbloh sbonU he prlaed 6y ai 
who love thrir JUighutd, It batenga .ta; g 
aariaa at ImmIh wUob atuiwa that U Is, ^! 
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tGROBET' 

^WISSFUES 


MMMV^RSnm^and other hizh-cUii 
tool* ■« ihown in “THE TOOL- 
MONGER"—}!* i7S futge», and will be 
mailed on recnpt of 6 centi in atampi. 

MONTGOMERY & CO. 
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ELECTRICS 


GET YOUR SHARE 


NilUMlSlaapii«*aMtrkWarka 


STUDY Mifc 4 ni« 

I Aiif isiaiSsiL 

WITW Pn**r« tor ihe b*r. 


h LEARN TELEGRAPHY 

't«AAV.yar ss, 

C ORRECT INFORMATION 

!Sfi 

IS B. satti BlrMt Now York 

tssMarfW EdsH- ^ 


Panama Canal""” 
West Indies 

W!NTER CRU15ES 


S S G^O!.i(:r!(iir!L'ril 

Hr'....,. 



to Mto Brtteta la erdor to ipend 
StSilafa la ^teaaant and ptctarcmoe nr- 
iwttadlaaa Xbe boantICB ot aonthero Bagland 
aloMBt mateUeoa tad tbia book fumltbea 
adadrable k «7 to all. 

Handbook or SsowiAHMa. By William 
. Doolcgr, Priaai^ of Um Loaretl In- 
Autrial &had. With 41 illuatzatioiu. 
iRmo.: cloth. Piioo, fl.&Q nat. Boa- 
ton; little, Brown A Co., 1912. 

In the prefao) to tUa book Mr. Doohv tella ua 
OS he waa aakad bjr the Ljran Oommla- 
aloD on laduatrlal Bduoation to make an Inveati- 
■etlon o( Burapean ahoe aehook and to enriM the 
Ooeanlaaion in preparlns a oourae of Sudy lor 
nropoaed attoe aohool in tbe city of f.irnn. A 

tostbooka on aboemaUim publlahed In Europe, 
lo leneral textbook on abnemaking had 
baan lamed In tMn oonntcy adapted to meet tbe 
laduatriat tradea and aohoola, or tboao 
I luat entered the rubber, ahoe, and 
leather teadea. Tfak boek haa been written to 
thia nood. Tho author besina with the hia- 
tootwear, ita adaptation in oonforroanco 
tho anatomy of tbe foot, and it* growth to tho 
praaant tautuatrlal ataga. Than he deacribea 
le n thara , the varloua motboda at tanning, the 
manufacture and rqwlr of the different Unda of 
ahoaa, tofather with the atUod Induatrlea of rubber 
footwear and kid gkrre maaufaoture. The leault 
of the author'a Boropoaa trip fa redacted in a oom- 
parlaon between Bnropean and American methoda 
Aa might be oxpeotad. America ia far in the lead 
It muS be atated, howerar, that racently Ameri- 
can ahoe machinery haa been tatroduced into 
Burape, with tho reaolt that European methoda 
and predueta are fact changing for tbe better. Tbe 
Mat of chapter tieadlnga la nafoBowa: FundamenUI 
Shoo Tarma; Bktea and Their Troatmant, Pn>- 
’ oeaaeB ot Tanailjg: the Anatomy of the Foot. 
How Shoe atylw are Mnde; Departmenu of a 
Hhoe Factory. MoEay and Turned Shoaa; Old- 

AndSboemaklngTerma; leather Produeti Manu- 
facture: Bubber Shoe Manufacture and Terma: 
Hlatory of Footwear. 

A PoFULAH Guide to M'neualb. By L. 

P. OntaoAp, A.M, Now York; D. 
Van Noatrand Company, 1912, 8vo.; 
330 pp. ; map in pooket book. Prioe, S3. 

All who have aver vlalted the American Moaeum 
of Natural Hlatory and aaen the arrangement ot 
the mlnerala. muat have wondered at the erudi- 
t tlon of the curator. Prof. Orataoap. It haa one 
' of the beat arranged mlneralogioal eollnetiooe In 
the world, aa well aa being one of the beet. There- 
, tore, when Prof. Oimtecap atarta out to oomblne a 
, popular guide to mlnerala and a deacription ot 
the ootleotlon under hla care, wo have a happy 
oombinatfon. Thia la a adentinc book of high 
order. Popular giUdea to mlnerala are legion, 
and their dlaUngulahina auallty ia uauatly their 
Ionian tag ^ot itatemoata. Tho proaent book, 
bowevdf. ahowi the hand ot the experienced 
mineralogial, who ia familiar not only with the 
theoratlcal part of tbe aubieci, but with the 
actual ipaelmena aa wall. Prof. Oratacap'a 
oppartunltioi have been vary axcepthmal for 
atudy, and be haa not neglected them in any 
degree. The volume before ua la a handaome 
pieoe of book making. It la fUM with baU-tono 
I angravlngi, moatly from tbe Bemont ooUectlon 
; in tbe Amacloan Muaeum of Natural Hlatory 
The tubjecta which have bean aelectad for Ulua- 
tration are excellent, and the pletei do Juatloe 
to tbo mlneraUi aa well aa tboy can to monoohrome 
There ia an eEoellont example of color printing 

frontlapleoe Tbe book wUI be of greet uae to 
vlalton to public oabinota of mlnerala. and tor 
ehsmantary teaching In mineralogy. There are . 
tour hundmd text Uluatratlona and aeventy-tour I 
pbotogtmphlc platei There la alao a map in a ' 
I pocket in the cover at the book, which ahowa 
the dlatrlbution of mineraia in the United Statea 
It la a happy addiUon to tbo Utoratore of mlneral- 
, o«y 

' Handbuoh rtlH Hbeb und Fiottb. En- 
syklopUdie der Krieffawigaensohsften und 
verwMulter Oebieto. Herauagegeben 
von Osorg von Alten, Oonorslleutiutnt 
E. D. Unter Mitwirkuim von mehr sla 
200 der bedeutendaton Fsohsutoritllten. 
VoUatllndig in 108 Lieferungen reiohtl- 
luatrierten Toxtea mit fsrbigen Beilo^n, 
Earten, PllAen, Qefeohtgakixaen ugw. 
Deutaelisa Verlagahaue Bong A Co. 
PreU Jsder Ueferung 2 Muk-K. 2.40. 
Inatallment No 4R brlnga to a Cloae apodal 
Volume IX on "Wen." OeneraUoldmanehall 
Dr. Freiherr von der Uolti dieouaiei tbe Oieek- 
Turldih wer ot 1807 Hia account ia Ulumlnating 
bacauae It ahowa what aro the eventa that load two 
modern powen to engaga ia war. Othar exeeUent 
articlea in thia InitaUmaot aro devoted to the 
part that tbo aenuan troopa pUyad during the 
Boxer upiMng of 1000 and 1001, and the Oeeman 
eolonlal.waia in South Africa, hot wean 1003 and 

1007. Td Americana, the account of the Spanbh- 
Amoriean war of 1808 wlU bo of Intaraat. Natur- 
ally both Amarioan and Spaiiiah lu|Mnaai are 
eriticiaed. Other oonlUeta that era (Maouaaad in 
the faiatallmattt deal with tho Boar wsr of 1800- 

1008. the ffAmallland oampalga of lOOi-iWM 
agalnit tiM Mad Mullah, tho Tuiktah dWturbaaoai 
of 1008 - 1011 , and the BimUn-lapaaeaa ww ot 
1004-1008. TbiilaatwariapartleuUalylntwmt- 
tag to the military atodant. bacauae It WM tho laat 
gnat oonfllct In whkh asecnaoui otbIm were 
oppeetd to eMh other aai hi whfch hhporteat 
aavfd t e t tan a took pleee. tiilnifflll milltery 
SMrtt ero to be Mimd ha ghe meadiowB it, An 
eniMlant hrihac haa bem aogplM hy BMtewwrM 
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^Sdeniific Qganin^ 


[Old Dutch 
.Cleanser 


For removing gummy accumulations 
on machinery and spattered oil and 
grease on woodwork ss 
and flooring, Old 
Dutch Cleanser has M I 

no equal. Thorough- M M 

^ ly frees the hands m M 
IWHL I from all stains ; scien- ■ B 

^ M tihe instruments m m 

cleaned easily and an- m M 
m tiseptically. Keep a ff ff 

m can handy. m m 

M Many Uses had Full Directiono m a 
m on Lufs Siftor-Cso 10 c. I ■ 


Encyctopmlla Making Is Now 
at an Endl 

For fioaofy yaara CHatMapadto pwMishara tuum hoait trvfng m jwwdima a Looao-taof 


ly 


«| EiUS^iyN'^Sl 

Pvrpci u <iJ Loosg - Leaf ^ 

^EN C YCLO^^^EDIA 


Has Safvei/ the ProMaml 


ISlM 


untod a looeivlAtaf llinder. 
a volume ao practiceblii Uiat 
by limply turning a nut the 
pagoa arelonaeUM, when the 
old and obaoleto pegre ran 
bo eaally romoveif and the 
new pagM ■uhatituted Tho 
piiblbiheni iaaue to BUbarrib- 
OTB. twlro a year, not lem 
than 250 revliod jpagee— In 
March and in October— 


abrmat of 

By means of tho l/)o«o-Ijeaf 
- lifndliiK device, Nel Ron's 

NEUSON’H 18 THE ONI.Y AUTHKN- INFORMATION you have at your com- 
TIOANDKEUABLB ENOYCliOPiBniA mand— uosUlvely guaranteed to you — all 
because it la tbe only one that la new and the available Information and knowledge of 
can Ixt kept now the world . 

NELSON'S KKBEAROH BUREAU monUton 

I''KKB — uiy jnform»tlon of thri world unKRfftHl U> make Nelson's 

the.upren.o authorltjX IIhw.; who know 
I^la—;5^ ON LY Institution of Its kind In or who want to know Nelson s has biwi 
the worldl approvwl and adopUxl as an authority by 

With NELSON'S LOOSE-LEAF ENCY- V 8 Oovemment Departnients, Unlvoraf. 
CLOPffCDlA and tlraservloes of NELSON'S ties, (lollogee Libraries ami School Boards 
RESEARCH BUREAU FOR SPEOIAI. throughout the country 
NELSOira eoauias a eompleto aeoMmI ef the Parcels Post Uw. Dietoerepk. British Nslionel 
Iweraace Uw. Olympic Gwee. Best Ruls, sic., stc. 

If You Buy NCLBOnrS You will never Nood to Buy 
BnaUtor 




•Ueaes BOW using Nsb 
UsirsrrilT sf Csitfsrsis 


Rtelswtiss Ssnrfet 
CUsf WOHhs 
Htivsid Uilieratr 


NELSON’S BNOYOLOPeDlA, Is endoroad by nswspspers. magatlnos. scholars snd literary 
wuiwars In all parla ot the worio. Fallowing are a few examples of thnusauds on flic « 

J Q. Bchunnan. Fraaldent of Oornell Ttu Nm York Times nnvi '•Nelson's never ,• 
Unlvacolty, cays rhave made constant grows old. Is never antleuated It win give « 

1 o J answer yeem after Its publlcstlon to the t* I 


use of my set oTyawr Bnoyelopadla ai 
And it pre-eminently eatlsfactory." 


1 " “F W.** authority in our Edl- ..u |, „f„ to isy that tbe owners / 

(onM RODOui ^ Nelenn'B ere the only ontM Btfori I am 

The New York Somfnv Poll nyo- "Ml wbisra Bncyclopwdla cntslns ♦ 

SaS J^.^Tin“LiSSal« W«o 

ample ^ an<l fulAto to fta ^ eonlainino samnls 
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Landmarks of 
Typewriter Progress 

Such are all the recent developments of the 

Reming:ton 


VISIBLE MODELS 
10 and II 
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This 

Wonderful 
Reader’s Guide 
Ties SO Volumes Together 

Dr. Eliot’s plan, from which the* Five- 
Foot Shelf has been evolved, was to col- 
lect in fifty volumes, in the limits of an 
ordinary bookshelf, a complete sum- 
mary of the world’s intellectual jrrowtli, 
as represented bv the greatest philoso- 
phers, scientists, poets, dramatists, liis- 
torians and story-tellers. 

It was, in short, a plan to put “the 
world’s civilization on a bookshelf.” 

But without this ingenious “Reader’s 
Guide”the Five-Foot Shelf would have 
been simply a splendid collection of lit- 
erature, each volume standing by itself. 

The “Reader's Guide'’ turns these fifty vril- 
umes infd (ine ifreat I ook The “Guide" shoMs 
the reader how to follow a sinttlc thought through 
the entile Iihiary, to take a consensus of opinion 
of the world's greatest thinkers 

Dr. Eliot’s 
Five-Foot Shelf 

The Harvard Classics 

We have just published a Popular Edition of 
this famous library. In publishing this edition 
we are carrying out Dr. Eliot’s idea of the place 
this library should permanently hold as an ediita- 
tional influence He intended the Iive-Eoot 
Shelf for the millions of men and women who 
are busy doing the nation’s work, and who have 
no time to read a roomful of books to gam a 
clear jierspertivc of the world’s thought and 
achievement 

The Popular Edition is sold at a low price, and 
on easy terms that put it within everybody’s reach, 

Have You Sent piv 

Us Your Free ? 

Book Coupon? < 

If you have not yet received ^ I J 

our attractive 64<piiarc book. ® S* ' 

describing the Five -Foot "S 


P. F. Collier ft Sob, he. 

fUffakmerCoiMfWi 
Now York 
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The purpoee of (hit journal u lo record accuraldy, 
eimply, arid inlereetinglii, the world's proffress tn scienUfie 
knovdedge and industrial aehteoemetU. 


The Peril of the Short CroasoTer 

T he letter of the vlce-iirenldetit of the New York, 
New Haven and Hnrtfnnl Uallrund, which we 
publloh on another loiKe, cuIIh to mind the story 
of the barrister who, on aakliiK hl« solicitor for the 
brief, received the aiinwer : "No case ; attack the conn- 
«el for the plaintiff." 

For, It HO happoiia that our article "The Perlla of 
tile Hhort (’roHBover," which huH bitten ho deeply Into 
tlie nenalhllltlea of the New Haven Kullroad iih to aux- 
Kefit that It inuHt have come very nlxh the truth, wan 
not written, uh our corrcaiamdeut auinteMtH, by "a 
sapient critic, who douhtlesM derivoM bln knowiedxe 
from aome relative ’In the railroad buHlneHn,’" but by 
that very Editor of the Soucntipic Ambojcan to whom 
the letter 1h addreMned, who, as It ho happeiiH, wan 
formerly, for aeveral years, a member of the engineer- 
ing staff of one of our rallroada, and who ivrote the 
article referred to after conaultntlou with several 
brother ernttneera of high atandlng, and after a careful 
personal examination of the scene of the wreck. 

The New Haven Itallroad, through Its vice-president, 
complains that the writer did not follow “the acoeiited 
practise of reputable Journals In prevlounly Nubmlttlug 
a proof of the article "to the railroad company for 
criticism and comment," 

Here is news indeed! We bad always hupihwwI (and 
still believe) that reputable journaiN, Huoh, let uh say, 
as Engincerino Tatars and the BatUmy Aye Qazettr, 
maintained their editorial colurana on such a high plane 
of Indeiiendent, Judicial authority, lliat no corporation, 
be Its imwer, Influence, or patronage what It might, 
could svidug their editorial pronouncements by one 
hair’s breadth in this direction or In tliat. But it Mr. 
McHenry Is to lie lielleved. It Is customary In technical 
JouriiallHm for the Judge to submit bis decisions to tbe 
defendant "for erttlclam and OdouMBt.” batore they are 
delivered and disclosed to the genoral public. Tf this 
be so, that public is to lie cougratulated on the fact 
that there la at least one technical Journal which 
stands ready to Investigate and point the Icmmoiih of a 
fatal disaster on n great railroad with the same liide- 
Iiendeiiee and IraiiiirtlaUty as It would those of tho 
breakdown of ini aeroplane or a motorlioat 
We have uiiproaclied this aubjcct of the Westjiort 
disaster In a serlouH spirit and with u sense of the 
resisinslblHiy which the grartfy of tho accident de- 
uiiiuds. The letter of this ottlclul of the road is sarcas- 
tic and Is conchwl In terms of levity which are strangely 
IneonslHtent with the serious relation In which the 
comi)Hn.\ stiind In llils mutter, both to the puhllc and 
to that admirable boilj. the Interstate ('ommerce Coni- 
mlsalon. tnir articles adNunced a theory In regard 
to the causes of the accident- Does this otUclal of the 
railroad throw any light niwii the subjoci ; d<s>s he 
show aiy gisdre to expos(> the fallacy. If there ls> anj, 
of the theory we hn\e advanced? Bather, he resorts 
to ridicule and states thiif the diagram we puhllsbed 
makes the out line of the swaying loeomotive resemlilo 
a gyrating bronco. We have been serious In our efforts 
to discover the cause of this uppallUig aecldent. It Is 
Immaterial whether the dlugnim we imbllshed Is sug- 
gestive Of a hacking bronco or not: but it Is very 
material to discover why the locomotive should have 
liehaved like one. On this vital (puytlon the letter 
we inibllsh malutaliis a slgnltieant silence. 

As to tlie (luestlon of the higher mishsIs i*rfflWlble 
on a number 20 crossover, as used on the IVnnsylvanla 
llHllrond, we must ask our conpsrsmdent to believe 
Unit onr Inforroalton was d^y*^ <r'>m pn official In the 
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Kngliiecr HepArtment of that road, wko ontmidca thorn 
quoted by Mr. MeiHWQf. The speed RtuU of 85 WUIH) 
per boor may be on tho tiae cards; bat if aov it Is aiofo 
honored tn the br««^ thu in the otMerTanoe, gs nay 
penoo who tniTele between New York nod FbllniM- 
phla enn aee on any day of tbe year. Dloaster on a 
itomber 90 ndidit arise from the CsHure of the nils 
and fastenings to stand np to tholr work, or from 
overturning due to centrlfv^t force. That the track 
would not fall Is proved by the fact that the heavy 
engine passed at nearly 00 miles an hour through a 
number 10 crossover at Weatport wlthont leaving the 
least risible idgns of undue straw that tbe writer could 
detect That centrifugal force would not overturn a 
train at 00 miles an hour or over on a number 20, 
where the thrust would be only aliont one fourth as 
great may tie proved by a simple calculation with 
pencil and imd. 

We are very glad to learn that the New Haven road 
ItuH been lengtheuUig some of ita crosouvers. This was 
nrged by tbe BcucivTino AunmoAH as an aboolnte neces- 
sity after tbe accident at Bridgeport some fifteen 
moutha ago. The question, however, Is not one of the 
gmioral policy of the road idsewhere on Ite lines. What 
the ScrawTiFio Auibuiaii has asked, and still asks, la : 
Why, In view of the actident of tbe y-ear before on a 
number 10 crossover at Bridgeport did not the New 
Haven road spend the few hniidred dollara necessary 
to change that crossover to a number 16 or 90, and 
why did they leave In their tracks, a few miles away 
at Weatport, no leas than three almllar crosaovem, on 
one ot which the recent disaster occurred? 

We are greatly Interested to learn that In the pres- 
ent case there was a distent signal set at “cantlon" — 
that a conductor, a towermau, a section foreman, a 
home signal set at "danger," and a dwarf signal, failed 
in their combined edorts to arrest the speed of the 
train — for It all goes to prove the strength of onr con- 
tention that the mere laying down of rnlea of speed 
will not effectively safeguard a train against inherently 
perilous crossovers, and that It Is the duty of a rail- 
road. therefore, to eliminate from Its tracks, aa far 
as It can. all posalbilltles of disaster due to disobedi- 
ence of orders or to the physical failure of the engi- 
neer of tho train. The fact that tho railroad exhausted 
evwy posalhle means of appeal to the Intelligence of 
the engineer simply accentuates the argument that risks 
due lo human faltlblllty should be reduced lo a mini- 
mum by making tlie layout of tbe tracks, aa far aa U 
economically iKswible, "foolproof." 

Regarding the latter part of the letter, which does not 
concern directly the plea in our laaue of October 2eth. 
we have this statement to make; The SoiRwnno 
Amebican Is not In sympathy with legislation, which, 
lu some parts of the country, has been directed against 
the railroads, simply because they are rich. It is not 
In sympathy with drastic emotional leglsIaHon aimed at 
the railroads for political effect. We are aware of tlie 
fact that the railroads Imve fared badly at the bands 
of certain demagognes, and that In some cases they 
have not obtained Just (rratmeiit. The HcntwTirto 
Auehican admired, beyond measure, the courage of the 
ttovenior of New Jersey, now the Fresldeut-elect of 
the United States, when he vetoed a bill during the 
IMist year, which he considered Imposed an unreuson- 
ahle and unjust burden upon the railroads pniMing 
through that State. Tho SonontiFic AMEaicAW stauds 
for Justice and fair ploy on the part of tho political 
parties toward Ihe railroads; but at tbe same time It 
demands that tbe rallroada shall secure to tho .public 
the highest possible safety of travel. When a railroad 
falls In this resiiect. It shall be the self-imposed task 
of this iJttper to try. honestly and impartially, to ascer- 
tain tho reasons ; to iwlnt out the lessons of such aod- 
dents as that at Westport, and to suggest the proper 
remedies. The bucking of that bronco of a locomo- 
tive— to use the fellcitlotui pbraaeOlogy of our corre- 
BiHindent— on a number 10 crossover was no wanton 
act- When It left tbe tracks It did so In oliedlence to 
the Inexorable laws of eentrlfogal force. It Is for the 
proiior authorities to determine bow and why It be- 
came posalhle for those laws to be so dbwstrously de- 
fied, and to enfoi'ce such changes In track construction 
that any repetition of the Bridgeport and Wantport 


,1 in wlMvIiMr W 

«1KI priw»l«al <nwaiMt, 'ItHliliitlMif 

aasnuMd to be ' iftm 
UMse apfetitoatkma. iwt' ftoMi 
and nay imUm jweafiMjr haiw InstottoNto Fntolv 
Aa lUvtstrions nature lovto (and a«t 
by any means) becoinlag .totoreatad .In' . 

'‘Why does a mosquito riffvae to ton^. a Inift" |p| 
perhaps with an nltUttate view to the ^fantoAttowpC 
both these pesto, rightly confitodea ab 
eonld be given the question until It mm detetniS 
If tbe mowiuito does ready make tide ,hltoae<l .uaJP 
tton. So tbe experimenter repaired aiftto Btehtftffljia 
a marsh, where be held np a trog Ip^e ikWtoUMW 
the mosquito host Ills hand was most giWunaly 
ten, while the frog bad never tbe oUdhtMt oeoaiw 
to scratch himself. . One Is here remlndtol. of W 
Hibernian gentleman who held his dog all, ali^ to '& 
snow to fraege It. It seenui never to have etoWntt a 
onr nature lover to have saved himself thtoie dreo^^ 
stings by wearing a glove stout enough to be toi|w^ 
meable wen to mosquitoes. Nor for all hie palas did hjg 
prove anything worth while. For whether mqaqtototo' 
sting frogs or no, the two genera have fr^ thne 
Immemmial been known to flourish In the panto goto 
of place. There seems to ho an amicable yi^iloutoto 
a sort of business understanding between, thwm, tUe 
mutual ohjtot being the vexation of liuma:^niL Tgue, 
frogs are snpposed to eat moequltnes ; but thlg asein* 
to be done genially and without beat, after the tost^ 
of the companionable walrus in “AHce In Wbndeflaad,’' 
who after dancing with the oysters, tearfully davonred 
them. And yet the alleged proclivity on the part at 
froga, to eat mosquitoes, seems net to have dlralnlahed 
the risible and working supply of the latter. Theiy 
Joint presence to marshes baa been ao detrimantai to 
nocturnal comfort and to the value of nearby rsai 
estate that eomethlug ought certainly be doneirnanne- 
thing rational, however, Theee craaturee are both 
mnalcally Inclined and presumably they enjoy each 
other's songs— a penchant not generally shared by thslt 
human neighbors ; and yet after some iKtrsuna we have 
heard elng, we should rather, if we had to make a 
ofaUIce, decide not unfavorably to the marah denlsena. 
Be all this aa It may, the only rational purpose of any 
experimentation In tbe premises would be the ellmlna- 
tlou of tbe mosquito and tho frog; and there Is no 
other way to achieve tble than to drain the numtoee. 

Another "scleutiac gent," a resident of tbe cactna 
belt, was some time ago ([toudbly stUl la) cealous tor 
tbe formation of a cult of cactus eaters. The splneleM 
cactus of lower Collfornla has been bis favorite food; 
be has been eating It, drinking concoctloua of It, taking 
it in soup and omelette and salad; and he gained 
weight In the fortnight when be Uved exclusively on 
cactus. Nevertheless he baa, no doubt, long before thlo, 
fonud the bttblt an absurdly exjienslve one; and any 
cBctus-eatlng cult, unless It be made up of mllltonalrea, 
must Inevitably die out for tbe monetary reason alone. 

It was some time ago reported that a fellow-cltlxen 
has made a will consigning bis body, after hie death, 
to various mechanical uses. Buttons are to be made 
of bis bones ; leather bags of hia sUn ; flddlestrlnga of 
some of bis more Intimate Internal relations Thla 
gentleman proclaimed himself a utilitarian, determined 
to practice his creed to the very death. Yet Ms phil- 
osophy U reaUy not utiUtarlan. For tbe bone bnttwi 
market Is now so well supplied, theee articles eome- 
times get Into places where they certainly have no 
buslneas— Into souii, for a horrible example. And there 
Is no dearth of fiddlestrliigs — ^more's tho pity. A ^q 
what normal individual would care to buy and have 
about him bags made of human skin-^nd this In 
an era when felines and canines, whose peita would 
make much better bags, are so prolific and ton he bad 
so reasonably as to expenae. In point of fact, it would 
cost more to transfer the mortal remains of this pseudo- 
ntiUtartan Into merchandltie than the product would 
bring to the open maritet 
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dlaasters may be rendered physloaNy ImtssHilble. 

In conclusion and In proof of our impartial attitude 
In this discussion, we wish to state our convlatlon that 
tho four-track system of tbe New Haven nsH r oad be- 
tween Woodlawn and Bridgeport is one ot the finest 
stretches of rood In the world. With Its lOQ-poqtol 
rail, 1^ tie-plates on every tie assodated with screw 
bolts In place of the arriiato gplke, and Its deep bed of. 
broken-stone ballast. It tnreaents an example of abso- 
lutely first-cloM eonatruction that la a drilght to the 
eye of the engineer. By the very measniw of tbat 
excellence does the presence of these abomtnab)i( Dhbrt 
crossovers, with their etotnal menace to the 
of tbe fast eraffic, appeal to the engineer aa a bkit npm 
an otherwise exceedingly fine eiUiinple of hlgtHfiaaa 
AffiPrtcaH tojlroad constriJcttooT 


I T la commonly supixwed that the aitriento anooeeded 
to hardening copper. Metaiturglets who have m* 
aalwed apeeimaus of this so-oalled hAtdeoed cpi^ , 
have tpotid that It la not pure copper, but paually an 
alloy of twper, either natural (that la. the two metals 
sxisted to we ore, ao that In the proceaii of ved^im an 
aUoy was Jtormed) ormn artificial alloy made (ir melt- 
tog two ore# toget^, the one copper and the ether ntoa 
■ Tbe WMjallW Monel metal,, now a Kegnlav hrodopt (Of 
an eaatofh copper refinery, la ton modern qf . 

the akekm* mtiiral alloys componnd of edpper mod ; < 
ntokel ehtoltwd by rednbtog the coppetadtlim 
the to Ontario, All the.ayritw)to«d»'ii4 

other inqMmto which Mto 'been fasm to .diia 
bniT dtotiitob torn made M 'to|e 
haydenad aaty by hammering, 
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iii Mi AmMImI :|bll««r.~The 
ir W Mi|itM|M k ateodM MtpapMm Uat fwt 
JripMlnM MW>iri« hMMttoMvw openttiBR in the 
It MMnk 9t the iNuuorlvuie Raitroad 
^ Unimtles. The total raOeece run 
m lMoni^vae uiM 800,0tt)« ineludinK » mile«(te of 
iji lott a auji^ oito ^ ^ looomotivee. 

1 # fit a Bib AMtude.— The hltbeM telephone 

a hi the world, aooardlng to a Oeman paper, ia 
I Ih ttte DtoiooKiiaflleal obeervatorjr on the top of 
ItMh in the iNniiiiae Alpi, 15,460 feet above lea 
At -tUe elevatton mow is alwaya fousid, and ad- 
ie tMna of the high Inenlatlon given by dry 
", the wiiee la the laat aeotion, at the peak, being 
f laid ott the enow*ooTered ground. To prevent 
jeby ilaeler movamente the Une ia eanied through 
a on tin t elep h one polea. The polea are very abort 
e tahMi doim at the end of eveiy aummer aeoaon 
plaeed at the beginning of the fcdlowing aummer. 

e Power Her the At. Gothard TnanoL— Aooord- 
> Dr. Eummer’a oalotdationa for the amount of 
.j|in«er whioh is needed to operate the St. Ootherd line 
|had tttanel on the eieotrio ayatem, the tote! eoat for the 
4 fOar«!^plaat work will be $14,000,000, and the eurrent is 
obtained tram tiw Gflsohenen, Anulig and Bitom hydrau- 
Me pfauDta. It is proposed to operate separately the seo- 
iioas lying north and south of the tunnel About 30,000 
ihnfes power ia needed on the north aide and 37,000 on the 
jaoutii. above faydrauUo planta oould be oalled upon 
Sat 05,000 horae*power. The tieotrio Une wiU be best 
,#perMad on the 15,000-volt alternating ourrent system. 

SmodiW a BaUroad with Wfawleae Tima Stgnala.— At 
the St. Quantin station on the Northern’ Bailroad in 
Vxtam tiim has been installed a wireless telegraph 
station for reosiving time signals from the Eiffel Tower 
etation so as to have the exaot time and thus be able to 
ss( the station oloaks more aoourateiy than before. The 
e £rom Paris is about 05 mflos. so that the time 
Is are well rnoeived even with the small aerial 
No doubt the railroad will extend the use of the 
I method in the future. A station whioh is so 
equipped oan also send the time over the ordinary tele- 
gnvh lines to other railroad statioua. 

BecMe Heat far Shrinktag su Wheel Una.— Al- 
though the ooat of eleotrioity for heating is generally 
higher titan the oost of fuid to aooompUsh the objeet by 
ordinary methods, eleetrio heating for special meohanieal 
purpoBss often shows a distinot operating eoonomy due 
to too saving of time attained by ita use. An histanoe 
is an eieotrio heater for shrinking on wheel rlnu, eonsiat- 
iag of a builtmp iron ring with grooves oontaining a 
heating eoQ traversed by an alternating ourrent and 
adi^tted to be laid in oontaot with the rim that is to be 
shrunk on. The heating is rapid, and it is found that 
the expansion of the rim oontinuea after the ouirent ia 
BWitohed off in the heater, allowing time tor the wheel 
body to be got ready for insertion in the rim. As oom- 
pared with a gas fire, two or three times as many rims 
oan be shrunk on in a given time by this appUanoe. 

Coaaarvatioa of Heat Energy la the Coal Pile.— 
Bleetrieal engineering is eonstantiy at work seeldng to 
transform the largest possible peroentage of the total 
ovailable beat energy In ooal into eleotrioal energy, and 
to this end has endeavored to improve the effioienoy 
of steam engines, steam turbines and internal combus- 
tion engines. Another way to oonservo the heat energy 
of the ooal used under toe steam boiler is to protect 
this fuel from deterioration of the value that it has 
vriien purohased, that is, from the loss of heat unita, 
during long atorage, by exposure to toe air and also by 
spontaneous firing of ooals oontaining sulphur. An 
IndianapoUs eieotrio light oompeny has devised an 
undei"-water ooal storage pit oontaining 2.5,000 tons, 
wUoh 16,000 tons oan be submerged. This pit, 
whioh repreaents sm investment of $30,000, will be 
filled fay gravity, thereby limiting the eost of h a n d lin g 
the aoal to one tnnifar. 

Italian Itallraada.— Some important 

B beioSrmade on the MUan-Gallarate-Porto- 

osmb eieotrio railroad in! tho north of Italy. This line 
was one of the first to be inatall^ In the oountry, and it 
i« now on the point of adopting modeni methods. Th« 
old Itonm plant of TWnavento, whibh WM expensive to 
work and is now too aniaU, wiUlM shut dowh, and the eur- 
roat far tha road vriU eonm flrom the hwge bydnuiUo 
pi(MR iM Vltrto on tito Cmv 

G »,000 Totto iakroogtit to QaQaroto by a power 
Utaa tckUiNr alaog tim toihmuiA, and ton owmit for the 
watok toPpUsd by aslren atthMathunegHMsed along the 
of ^ falW akiiicni wideh were fantieriy- 
Wild. 6 wk» to tiiB fia tin aM d atotwitt af power whtefa 
BhfNiiaad now haw ai l«a)idiGaMal, it hi aWe to nm 
, tntUw than-lNlWto and nlro dow away 

Btehto nr ttagihi MM|f1M'ki''tiW*1M«ht teafiu. 
'jn#'ito'hanvy paMmagar tatila than an uaad five htge 


New Haat«naiatiag Glaas.— While the new variety of 
glass known m quarts or acid glass is valuable from the 
fact that it resists heat and dues not oiaok when sud- 
denly heated and oooled, so that various apparatus can be 
made of it, such glass has a tondeney to orystallize when 
heated for a long time near the melting point. This 
makee the gtses moohanioally weaker and it changes 
more with heat. A new glass made by M. Thomas does 
not become de> vitrified in this way, and he obtains it by 
using siliea to whioh is addi-d a small amount of certain 
metallic oxides, these being acid oxides, espeoialiy zir- 
conium or titanium oxides. As small an amount as 0.1 
per cent is enough to inorease the meohanieal resislanoo 
by 20 to 60 per oent, and the general properties are much 
superior. He eonraders that the glass oontains a colloid 
solution of the oxides, so as to hinder erystallizatioa. 




of AlanUnlam Kitchen Utensils. — Shoot 
aluminium is now frequently used for making kitchen 
utensila and the Ulm, but these are noticed to become 
aotroded without actual umge. as for instance when kept 
in stores. Tests made in Germany on the subjoot are 
intended to show the oondition of the rusting or rather 
oflloreeoenoe on the metal, this boiiui' produced by oxida- 
tion. When the ooat is removed, the metal is seen to tie 
more or less deeply scored. Analysis shows tliat the 
ooating oontains aiuminium, lime, silica and magnesia. 
Sheet aluminium wae exposed to the action of distilled 
water or ordinaiy water, and this gave a more or less 
rapid attack. This was toes rapid when the plates were 
placed in air and water in turn, but surface oxidation 
also ooeurred. It appears that the water must contain 
oxygen in order to attack the metal. The effiHil moreases 
with the heat and also in the prosenoe of oarbonic acid. 

Traveling and Explerlng in Siberia by foreign men of 
Boienee, although not prohibited by the Russian govern- 
ment, entails a good deal of preliminary red ta|>e, aeoord- 
ing to information on this subject fiimiMhed by the 
American consul at Vladivostok Permission should be 
requested through the embassy at Rt Petersburg several 
months in advanoe Tho number and kind of guns that 
one desires to bring must be specified, as the importation 
of firearms into Russia without sjieeial permit is con- 
trary to law. Visits of foreigners to coastal Riboria are 
not looked upon with favor by tho authorities. The 
sportaman is reminded that the hunting of sable has been 
prohibited throughout Ribena aud the Russian Far East 
for three yean beginning February 14tb, 1913. The 
best plan is to make trips under the auspices of some 
well-known soientiflo body, rather than on one’s own 
responsibility. 

Changes on inplter. — During the greater part, of the 
1012 apparition of Jupiter the northern equatorial >>elt 
of the planet has been abnormally faint as though jiar- 
tially obsoured by a film of vapor. f)n August 23rd 
a dark spot was obseived in the region of tius licit, 
approxiinately in longitude 21.5 degivHvi. The disturb- 
ance seemed to inorease rapidl.v, apparently spreading 
in the diredtion of the rotation of Jupiuir, and its mean 
rate of motion has been greater than required for system 
I, though the disturhanoe sitems to Ik, chiefly in the 
latitudes of system II. Its progn'ss was such that tiy 
October 7th the disturbance exteuded more than 287 
degrees around the disk of the planet. A few days 
prior to October fitb the preceding |>art of the area liad 
made a oomplete drouit around Jupiter and fn>m recent 
observations the whole northern M]uatorial belt has 
apparently been oleared of the white matter which 
obsoured it. This belt is at present a conspicuous 
feature of the planet. The appearance of intensely 
dark eondensations and the rapid proper moUun of the 
disturbance have indicated that the manner in which 
the belt reformed was somewhat epeotaoular. 

Barveylng toe Congo Region. — The use of modem 
methods for laying out frontier lines in the colonics is 
well brought out in the work which ia being done in the 
Congo region. Aoeording to a recent treaty, li'mnoe 
ceded a oertoinasnount o( territory in Africa h> Germany 
in exofanage for ooneessions’in Moroooo, so that this led to 
expeditiona on the part of both countries m order to fix 
the boundary Enm. Capt Benqwet states that wireless 
tolegnphy beiiood for the first time on a large scale 
BO as to doteratine latitudes exactly. Wireless stations 
now exist in tiie Vtonoh possessions, also in Cameroon 
and Btigiaa Ceogo^ and all these are to be utilized by the 
expedittona. They will oarry impnived kites for mount- 
ing the,antoniut vriTOa, also the nooossary wireless posts. 
Bor talcing the latittole they use prism astrolabes whioh 
give very eloae leMts. These meaHurements will be 
0ombiMdwltitp6to» drawn up on the spot by the alidade, 
tola latter btirit titod e^iaUy for the important points. 
Oam in puHsMioa dl the data, they will draw up a map 
of tin AMBtior ngktt on as large a loale aa possible. 
Other seiafitiEa wqife will be done at toe same time, whioh 
ia Utaly toEoiriliitoda'. suoh as hydn^phy, orography. 

U pgpolatton, botanical and etimologioal 
‘ ud tiwlike- 
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AeronsaticB 

An Aeroatructnral Balance. — For automatioally bal- 
ancing an aorostruoture, Roy M. Palmor of Washing- 
ton, D. C., in a patent, No. 1,039,181, presents in oon- 
neotion with ailerons a shifting fluid column and an 
eleotrioally operated moans ctinnected to tlio ailerons 
and having a series of suiionmposnd elcotro-magneta, 
the shifting of tho fluid column operating to energize 
the eleotrioally operated moans to shift the ailerons to 
various inclinations. An arraiigement is also providtxl 
to maintain tho ailerons at the proper point when tiie 
fluid column returns to normal posilion. 

Paris Aero Show. — Tho fourth aeronautic show to 
l>c held in Pans was opened on the 2(lth ult. by Presi- 
dent FalliAres, assisted by tho Ministers of War and 
of the Marine. Sixty of the latost a<<roplunes are on 
exhibition, while but two balloons and no au’ships ore 
to bo seen. The show is given up almost entirely to 
military aemiilanns and hydro-aeroplanes for the usoi 
of the navy. The chief of the latter is the Astra biplane 
which won the St Malo moating This machine is 
made entirely of metal and tho float at the rear end of 
the fuselage forms a rudder so that the hydro-aeroplane 
can be steered when running on the water. The exhi- 
bition of aeronautic motors is a large one, the most 
noteworthy of those lioing the 400 liorst.-power motor 
of the Astra.-T()rres dingihlc for Great Britain The 
War Department, besides showing aeroplanes and tliou- 
ctiraponent parts, has on e.xhibitioii the automobilos 
used for transporting suoh machines and repairing them. 
Sailors Imvo charge of the Oovornmenl hydro-aeroplane 
exhibit. Tho SciBNTiFiu Ambuk'an hopes to publish 
soon an article, illustrated by photographs, of the prin- 
cipal exhibits at the Show, an arliolo that will oriti- 
oaliy point out what is gisal and what is bad. 

Fatal Balloon Accident in Germany. — While trying 
out his new balloon preliminary to the Gordon Bennett 
race, on October 20th, Lieut. Hans Oeneko, the well- 
known Gorman aeronaut and the winner of tho Bennett 
reuie laat year, fell to his death with his aide as a result 
of his balloon bursting wiien at a heiglit of about 3 milos. 
Lieut. Giincko, soon after lie started out and whilo at an 
elevation of about ti.tXN) fisit, approa<died a thunder 
shower and was caught by a sudden upward ourrent 
which earned the balloon to a height of 15,IXK) feet in a 
very short penoil of time. Either on acoount of the 
rapid expansion of the gas, or beeoiise it was struck by 
lightning, the balliMin burst and the two men fell to their 
deaths at a ti'mfie speed. This aceideul proves that no 
matter how expenenood the pilot or how woU-built the 
balloon, there is an element of danger in ballooning that 
IS not met with by the heavior-than-air machines. It 
would seem that ballonists should be equipped with a 
safety parachute, suoh os has recently been invented by 
A liM) Riovons, so that in ease of suoh an aeeident, 
they could jump out of tho basket and descend safely 
to earth. 

New Records with Model AeropUnes in America. — As 

mentioned m a recent issue of the Rcientikic American, 
a number of new model ac^rnplane recorils were made at 
tho Aeronautical Siwii'ty’h exhibition on Staten Island, 
on October 12th The chief of these was a duration rec- 
ord for monoplanes launched from the hand of l.'>8 4/6 
seconds made by Armour Helley of the New York Model 
Aeroplane Club Young Relley’s model soared 40 feet 
high and traversed a dislance of over 2,(K)0 feet Iwfore 
alighting. The Is'st previous reeoni, made in England, 
was only 1,431 fis>t, though Selley’s nicMlol flow 2,053 
feet at Mineola last suininer The American duration 
record for a flight from tlio hand 91 2/6 seconds- was 
broken four times on Cohirnlms Day, it being raised 
resiieetively to 92 1/.') and Wi 2/6 seconds, 119 2/6 
seconds and 168 4/6 seconds. The record-holder is 
young Selley, who, with a model 40 inches long, fitted 
with but fourteen strands of 1/8-inch wide, flat rub- 
l>or bands, made a remarkable flight of 2 minutes, 
38 4/6 seconds duration, thus breaking by .65 4/6 seconds 
tho world’s official duration record In the competition 
for mono))IauoB over 4 feet long, starting from tiie 
ground, George A. Page, Jr., of Hillsdale, N. J., made 
a now world’s record of .586 feet In a similar competi- 
tion for models under 4 feet in length, H. Hehultz won 
the first prize by a flight of 720 feet At a second meet, 
held on Election Day, Selley’s model, resting on skids 
and starting from the ground, flew 1,408 feet, wlule 
George A. Kavanah’s flew 1,400 feet Tho liesl ns-ord 
of this kind — 1,184 feet — w'os made by Dr Deddirer 
some time ago. Kelley’s record-breaking model, and 
in foot most of the models used this vear, are mon<)- 
planes with a small guiding Hurfiu<< far out in front 
on a triangular (in plan) fuselage, the ilistinctivo lea- 
turo of tho American moiiels being that they all use 
inropellers at tho roar insteml of tractor serows. A 
tremendous advanoe has Iwen miuie by American 
boys during the past year in the eonst ruction of model 
aeroplanes, and it is wonderful indeed to find that 
a good sized model oan be propelled half a mile through 
the air by BMaas of a few elastic bonds. , 
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Launching Skipa hy Trigser 

I N the Inunch of Uit* batt)e««hlp "New Tork” recently 
«t the New York Navy Yard, Brooklyn, a deiMrture 
wan made, for the tlrat time at tbla yard, from the tlme- 
hotiored method of relenaing a ahlp by eawlni; thruuith 
the iliultorx which prevent Ita movement down the waya. 

The work of launching the ahlp with all the careful 
prellmlniiry preimrutlona waa done under the immedi- 
ate HU|a>rrlMlon of the chief naval conatructor of the 
yard, Koltert Stocker, who waa reapoimlble also for 
the hulUlliig of the "New York,” the Immediate over- 
alghl of which wue delegated, aa we atated In our 
article at the time of the launch, to Naval Couatructor 
John E. Bailey. 

The “wayN," which play auch an imiairtaul part In 
the launching of a aliip, are of two kluda : the 
ground wuya and the alldlng waya. The for- 
mer are permanent and Immovable; the lat- 
ter are temporary aitd move with the ahlp In- 
to the water. The ground waya conalat of two 
llnea of heavy longitudinal tlmbera, one on 
each aide of the keel of the ahlp, placed 
about midway lietween the keel and the turn 
of the lillgo. They arc laid uih)Ii linoa of 
piling, which are driven down to a llrm bear- 
ing, with a carrying capacity aufflclent 
to hold up the ground waya tlrraly lii 
place, and Inaure them agalnat any aettlo- 
ment under the great load of the ahli> Laid 
immediately uiam the ground waya are two 
almllar llnea of longltudlnul tlmbera which 
couetitute the eliding waya. BelwetMi the 
facea of the I wo wh.'vh la pluccal, for imrpo(H*a 
of lubrication, a heavy cuutiiig of greuac. 

The lauiK'hliig u’elght of the "Nwv York” 
waa lU.OlKl tona, and the Incllnatlmi of the 
waya reaiilted In a b«i\y thruat which had to l>o realat- 
ed until the moment nrrlv(*d for letting go the atilp 
Under the old me! hod of launching, the alldlng waya 
were hwked to the ground way a hy two heavy balka of 
timlier III launching, oroMB-cut aawa were uaed to out 
through theae tlmbera nnd ao releane the ahlp. 

Under the new method, na ahown In our llluatretlon, 
0 maaalve Bteel trigger la pivoted lu the ground waya, 
and In lla uorinal laialtlon engagea a cup aet In the alld- 
ing waya It la maintained In place by a liydrunllc 
ptalon. When the algnal ia given to releiiae the ahlii, 
a releasing valve la turnetl, and the glycerin In the 
hydraulic cylliidei' la allowed to eacaiic. The preaaure 
111 the ey Under being removed, tho trigger awliiga on 
Ita pivot, dlaeiiguglng the cap, and allowing the ahlp 
with Ita cradle and alldlng waya to move down Into 
the water. 

A Forty*inUe«n-hoiir Dreadnought 

By F. C. Coleman 

T ub British battle-cruiser "Priiicoas Royal,” con- 
st ructed and completely e<iulpped for service at tho 
Naval Conatnictloii Worka, Barrow-ln-Furneas, England, 
In covering a measured mile during her trials at 34.7 
kuota has eslahllahed a world’s record for vesaela of 
her claaa. Khe la tkio feet long l)otwt*en iteriiendlcuhirs, 


88 feet 0 iBcheti beam, and, with a draft of 28 feet, boa 
a dlHplaoement of HejUIO tone. Uke H. Bf, 8. 
ahe Is the largest cmlser yet Imllt tor the Brltlsb Navy, 
and Is also the broadest, exoelHug even the "Lueltanla** 
and "Mauretania.” The eight 18Jl-lDch guns lu the 
“rrlncem Royal,” as In the "Mon,” are much more 
effectively disposed than in the earlier armored cnils- 
ers. Forward there are In the center line two twin-gun 
turrets, tho one to the rear being at a higher elevation, 
ao that Its guns Are over the turret In front. Amld- 
shlpa In the center line there Is one twlu-gun turret, 
and aft there Is another. Thus all eight guns Are on 
either broadside. Four Are directly ahead, hut by 
giving a slight angle of helm the ship may alter her 
course sutBclently to enable all eight guna to be utlllited 



The hydraulic trigger used in launching the battleship “New York.’ 


In cliAsliig the enemy. In the "Compteror,” which be- 
longs to the ’ Orion” class, there are ten 13.5-lticb guns, 
arranged two pairs forward and two pairs aft, the 
rear pair In each case Itelng nt a higher level than 
those immediately In front. The remaining turret is 
In the center line amldsbltis. There are In Iwth tho 
“PriiiceHS Royal” and the “Conqueror," 8lxte<-n 4-iiich 
hreech-loadliig guns for repelling torpe<lo-l)oat at- 
tack; those are located on the aujierstructnre deck. In 
the matter of armor pretection something hud m>oe8- 
sarlly to be forfeited In the case of the ”lTliicess 
Royal,” in order to Insure the exceptloually high HtNHHl 
reiiulred by the tactician. This Is, porbaim, tho only 
jojlnt, with the exception of the omission of two of the 
primary gnus, which differentiates the two tyiies — the 
battleship uiid ibe armored cruiser. As lu all whthIiIiw, 
there are three tiers or strukes of armor-plating. While 
the thlekuesu of the wafer-line strake in a battleship 
Is 12 Inches, the remainder of the upper deck being 
0 Inches or 8 inches, the "Mon” has, for the wuter-llne 
and for tho strokes above It, 9 inches of armor. The 
guTi iHisltlons are also well protected. Forward and 
aft the thickness of the broadside armor is reilnced 
by gradual stages to 4 inches. It will thus be seen 
that the "Princess Royal,” notwithstanding her excep- 
tionally high Hiieed, has armor which Is sui>erUir In 
Us resistance to perforation by modern guns to that of 


pr&4ceadn(nights; la with th*te iadvih^ 8 
28 toioto, aa oomWMwd ^ TT |8 tei ' 
earlier ihliw, «k* "Moo and the ‘“Ftthflihl I 
weU a« the "Queen Havjr;’ now .helnff built hr 4 
Palmere at Jarrow-on-Tya«i coiifld etegm tw 
of pro-dreadnoogfata and fire wb«n It aolMfi tl 
lag beyond the range which would anatfie the e 
tleehlp guns to penetrate the armor of the i 
crulsef. It is often said, of coarse, tba 
necessarily be considered, but It Is reaiawble to a 
that the eAldeucy would be of oa high a stanf 
the uew shliw as In the old. espedally U In ti 
there is superior gun-control and slghtlRg to 
whldi will insure greater nceuracy la senr 
prlucipal steam trials Included a 24 hours' i 
two thirds the total power, and an 8 
run at full power. Both 
course, carried out at the sarvlee draft f 
under llmltltig cobdlUous an to air ] 
sure lu the stohabold. The coal o 
on the 24 hours’ trial was L16 pound | 
shaft horse-power iter hour tor all purpoqis. 
The power of the 8 hours’ ruu exceeded tfikt 
required by the contract, and the speed w|s 
also considerably In excess of the deelgudfi 
rate, notwithstanding that no attempt wfig 
made on the oAlclal trial to tost the oiaxl- 
mnm steaming capacity of the hollers. 

The “Princess Royal” and the "Lion,” be* 
Ing alike Imth in respect to the form of hull 
and the proja'llliig machinery, the British 
Admiralty ordered at the outset two eels 
of proiielh-rs for the “Mon” and two seta 
for the "Princess Royal.” The “Lion” car- 
ried out duplicate tests with the respective 
proja-llera, and the second set was fitted to 
the “Princess Royal," and she carried out the meas- 
ured-mile trials, corresponding exactly to tfiose run by 
the "Mon" with the different sets of propellers. The 
results of all four sets of trials will enable the Admir- 
alty to determine the most suitable dlmenslous of screw 
propellers for this (yiie of ship, and these will be utll- 
1 «m 1 lu both vessels. 

Uiwu her full iM>wer trials, off Plymouth, the "Prin- 
cess Royal” attained the high speed for a vesael of 
her class of 32 knots. But that was not tho best she 
could do. On her return, she wus dry-docked at Devon- 
imrt and her propeUers were changed. 8be coaled a^ 
went out again for six runs at three fourths and then 
at full power on tho I’olperro measured mile. On the 
last-mentioned occasion, It Is authoritatively stated that 
she reached a sfa-ed of no less tliau 34.7 knots and made 
on average of 33 knots, which establishes a world’s 
record for vessels of her class. It may be recalled that 
the original maximum s|)eed of the "Lion” was 20 
knots, but that ahe subse<iueutly made 31.7 knots. 

International Show at St PeterabnriT 

T he Imperial Russian Automobile Club Is organiz- 
ing Its fourth International automobile show, to be 
held at .SI- Petersburg next spring. The show Is to 
last fifteen days. The ot«nlng date Is not as yet fixed, 
but will proltahly be lietween April I7th and May 7th. 





How Gold is Bought 

The Methods of the United States Assay Office 

By Jesse Simmons 

S uppose that you ownad a Kold mine. What would faHhlon almllar to dtahoa or biicka. They arc made In annealing t>rocem na the cruclhlea, altUoiigh It ia not 

you do with the sold? In the ordinary commercial all alrea from thoae hiiTlni; the capacity of an after- iiecoaaiiry to take ao much care with them. 

Unea the marketluR of the product deia'inla upon ability dinner coffee cup to Immcnac alaen holdlux over twelve Gold coiuluK direct from a mine la never pure Tt 
to place It before the iH>opIe, and luvolvea the meetliiR gallouM. Before meltliiR cold In one of these cruclblea may contain various base metala, the nature of which 

of comiietltlon, adjuatmeut of frelRht rates and the It Is neceaaary that It l»e very carefully unnenle<l, depends ui)on the process by which the gold waa won 

surmounting of numerous little difficulties, all of which which means that the last possible traces of moisture from Its matrix. Gold from stamp mills contains some 

have a liearlng uimn the ultimate result of your under- must is* eximiled hy slowly increasing the temt>erature Iron, very likely stime copper and often some quick- 

taking. With gold It Is different. ITncle Ham stands for several days. This Is done by placing the crucibles sliver. From c.viuiide mills the bullion nearly always 

ready to buy all of the gold brought to his luluts or In a steam-heated oven, where the process is carried contains alnc, us this niotal Is made use of In the 

assay offloes. o forward until It Is deemed that the vessel Is in suit- process. The alnc, too, juay also liave contained Im- 

There are three coinage mints where you would be able shaite to be placed In the Are. Covers and stirrers purities, some of which will very likely Im In the result- 

able to dispose of your hulliuu, viz., I’hiladqlphln, are made of the same material as the crucible. The tng hnlliim Coi>|>er has some of the clmractorlstics of 

Denver, and Han FrHncls<s). Hhuuld it Impiien that latter are used to stir the gold in the crucible after gold, both physical and chemical, so that If coiiper Is 

your mine was not hK'ated convenient to any of these it Is melted. Covers and stirrers pass through the same contained In the original ore some of It will be very 

mints, you would find Tinlted States likely c-oiilaliied In the bullion. Silver 
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i.iiirr coiiii-jitf. Oil very dirty or ImtMiro haw thla 
HllrrliiK miij Ik* dime l»v<> or thriH* Ilmen, the 
fuiiiiUf lii-lin; <l"KtKl 111 order that the heat 

!«■ linnmht 111' 1 " the reunlred iiolnt after each 
Hthrhut The uioUIk Into which the gold la 

I'lmml ari‘ uimle of Inm and a full atoek of the 
viirloiiH h 1 )»« N kopt on hand ao that no matter what 

the siw of tin* ileiioalt It liar will be turned out with 

n iilillh iii'proxlmotely twice Ita depth and a length 
tihoiii twteo (lie width, into thla receptacle the melter 
poniH tin* lonieuta of the enielblc. The metal alnka 
to I ho hot tom, II nd the aliig, an the flux la known after 
It tills piiHKKl Ihroiigh the proceaa. rlaea to the top. 
After tlie inetHl and elug have aoUdtfled tlie mold la 
oierl limed, the alng separated from the bar, the bar 
eteiined and weighed. In order that the depositor may 
receive iiay for every hit of gold which proiierly helonga 
to him, the Inside of the cnielble la aeraped clean and 
I tie alag Irtmted liy living cruahed to powder and iianued 
in ii miner’s gold iian The prohlem of the melter, 
then, It wtll Ik* Me»Mi, Is to add the proper flux, to aee 
that the fnrnuee iirodiieea the high heal which la 
nwessiirj in ordei to aueccssfully melt the charge, to 
lime hl.K cruell'les In such shaiie that they will not 
tin'll U In the furnaeo when suhjei'ted to the high heat 
and to dexterously isiur the bullion Into the mold and 
riK'over the values from the slag 

The welglit of the gru miles which have been recov- 
erwl from the slag la added to the weight of the liar 
and tills amount Is the weight of bullion for which 
the deiiosllor Is paid. It Is then the assayer’a huslneaa 
to determine the proiiortlons of gold, silver and liaso 
metal In the bur. Tliese proportions are reported In 
tliousundihs He obtains u sumide by means of a spe- 
cial cll|i|ilng miiehlne di'slgnod for Wie puriMise. 

A eoiniilh'Hteil cheiulenl process Is necessary to de- 
termine the tlneiiess of this sample. It cuniiot bo de- 
scribed In detail here Suffice It to say that (ho process 
Is liuMi'd uiKin the fuel that from an alloy of gold and 
sliver In which silver iiri'domlnutes In the ratio of 
nUiut throe to one It Is poasllilc to dissolve the silver 
by nitric add, leaving the pure gold liehltid. To a 
weighed iiortlon of the luilllon Is added an amount of 
silver which will bring the proiiortlon up to throe to 
one, If It Is rhh In gold, or. If It Is rich lii silver, suf- 
ficient gold to bring it nil to this same proportion This 
sample weighs one thousand gold-weight, or one half 
grunime; ver.v inairly seven mid seven tenths grains 
It Is lolled mi within a |)loco of pure lead foil weigh 
iiig tilioni two grnmmos, An exact duplicate of this 
is made, us are also two slinllur samples from the 
oiiiaislte side of the bar. Two other samples are pre- 
pared of a weighed aniount of absolutely pure, or 
"proof" gold, mid silver, culled the proof samples. A 
fourth set of samples Is made from one thousand gold- 
weight of the bullion, wlilch is likewise incased in 
lead. 

These samples are (hen platxKl In cupels, In a fur- 
nace which has been tieuted to a bright red. A cuiiel 
Is a small dish, a little more than an Inch in diameter, 
made of honeiish, and lioueash Is pulverlised calcined 
aiiliinil hones A cupel has the property of absorbing 
oxides of lead and other base metals when these oxides 
are foiincd during euiiellallon What iHX-urs in the 
furnace Is iirnctlcullv tills' The lead and other metala 
meli, and as the air jmishcs over this molten mass the 
lead and liase metals oxidize rather rapidly. A isir- 
lloii of (hem* oxides arc absorbed by the cujiel and 
other port tons pas.s oft In the form of vapor The final 
result of the piocess is a globule of gold and silver. 
The (Irsl (hice sets of snmides (the top, laittom and 
Iiroofsi which contain the proiier proportion of gold 
and sllici for piirilng. as the nitric acid treatment Is 
known, arc rolled out tliln uad placed in small cuiw 
of iiliitliimn These clips tit neatly Into a basket of 
the same material and the wliolc is then snsiiended In 
a iilaHinim onp <'ontiilning boiling iillrlc acid which 
dissohos the silver, leaving pure gold In the cup. This 
Is verv caieliill.v di led at a low heal, iituced In the 
fill mice lo be momeiilarllv lieated to a cherry red, 
removing Uio last possllile trace of moisture and 
wetglied on itie seales iiiiori whicli the snmides wore 
oitglnnllv inetnired This welglit shows the amount 
of gold In tlie 1 'Ullloii, aflir making the necessary cor- 
r(s*tloiis ImliciiltsI liy Hie iiroof samples' gain or loss 
during the piocess 'I'lie fourth set of samples, which 
after cuiK'llntlou aie globules composed of gold and 
sliver, the liiise metal liiivlng lieeti driven off during 
the ciipellutloii, arc weighed wllhoiil any further jire- 
IlmliiarlcN. Their toss In weight Indleules the amount 
of hast' metal which was In the bullion Having deter- 
mined gold and luise metal, the dlfft-renoe is reckoned 
a.s silver. 

The scales list'd by the assayor In his Xvork an; the 
most delicate of the appliances ustsl In the assay 
oHlce, although the largo balances upon which the dc- 
IKi.slts arc weighed are themaelves of extreme iiceurucy 
Hut (he iiHsayer's scales take the palm. They are sensi- 
tive to one two huiidrcdtlis mllitgnimmc. Fearing that 
It will i|ut tie rculizod wbat thla meaua It will be ex- 
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plained further. Tbeee eotlee «U1 wddh a lead pew^ 
mark. Home time when r« aee the aaiay ottoe 
detxialtlng the hnwthetleai gold trmn the hypothetical 
mbiw, aak the eaeayer to leelidi a J^eee of paper au 
Inch 'Square. After be bae doae tUa make a mark 
aoKMB this paper with a soft lead peocll and you will 
be aorprlaed to aee that It la poeatble to weigh thla 
mark. It will weigh OBywhero from one to three one 
hundredthe of a ndUlgramme, depending upon the aolt* 
neae of the pencil and the breadth of the mark, of 
couroe. 

The aaaayer haring completed hla work, reporta the 
flneneea of the bar and the clerical force gets busy on 
the calculation of Ua value. Knowing the weight of 
the bar and the proportlona of gold and silver it Is 
a more matter of figures to orrtve at Its value. This 
done, you are given either a chock or Ihilted States 
coin upon surrendering the receipt which woa given yon 
when you deposited your bullion. 

The Intenutimul Cant Adopted by Anerkaa 
Jewelen 

B y the adoption of the international metric carat 
for weighing precious atones and gems the Ameri- 
can Jewelry trade haa taken an Imiiortant atop toward 
much needed uniformity and a single system of Inter- 
national weights and measures. This action waa taken 
at a meeting held in New York on October 2Mh, at 
which were present representatives of the largest 
American firms. The resolutions adopted provided for 
the use of the International carat after July 1st, 1013, 
and requested the Secretary of tlie Treasury to employ 
this standard In levying the duty on Imported diamonds 
and other gems. The International carat Is 200 mllH- 
granimes or one fifth of a gramme (3.080 grains), and 
is now in use In France, Germany, and practically all 
countries except the United States, Great Britain, 
Belgium and Holland, where various carats correspond- 
ing uiiproxtmately to 206 milligrammes are employed, 
it was established In response to a demand of dealers 
ill precious stones In Germany In 1905, which was Im- 
mediately supported by similar Interests In France and 
other Kuroiiean ooimtries. The carat, which originally 
was liased on the weight of a seed, taking Its name in 
fact from the Arabic word oarob, meaning liean, never 
lias lieen uniform or defined with sclentlfle precision, 
and at tlie licglntilug of the twentieth century there 
were In use at least 20 different carats ranging from 
the Hologim carat of 188.6 milllgrammea to the Arabian 
carat of 264 tl niUllgrommes. Hitherto American Jewel- 
ers have used a carat corresponding to 206.3 milli- 
grammes or approximately that of the British Board 
of Trade and of the Jewelry trade of Antwerp, and 
dealing as they do with merchants In many foreign 
centers of trade the diversity has often proved most 
annoying. With the International carat not only will 
this lack of uniformity be done away with, but It will 
be possible to employ decimal sob-dlrislona Instead of 
sixteenths, etc., and the actual weights for the balanoes 
can be made of the highest accuracy and referred to 
definite and legal standards. Thla action is quite In 
line with the general tendency in metrological reforms 
and attempts at nnlformlty, where It is found that 
the most satisfactory progress now can be made by 
taking a enstomary unit and defining It In terms of 
the metric ayatem. 

Iiuitiguntion of Emperor William Iiutitafei 

By Our Berlin Correspondent 

T WO of the scientific institutes founded on the Initia- 
tive of the German Emperor have been recently 
Inaugurated In the preaence of the sovereign and a 
brilliant circle of acleutlstn. These new headquarters 
of physical sclenae, lustalled within the boundary of 
the former royal domain at Dahlem, near Berlin, are 
destined to play an especially Important imrt In the 
history of German Science, being the first large Ger- 
man Institutes to have been founded at least partly 
with the means contributed by private persons and 
where the men of sclenoe will first have an opinirtunlty 
of giving themselves up exclusively to free research 
work, untrameled by the duties of university teaching. 

These two grandiose wtabliabmenta are the Emperor 
WillUm Institute of Chemistry and the Bmperot Will* 
lam Institute of Phyrical Ghenistry and Electrochemis- 
try; they are boused In an extensive group of beauti- 
ful cottages situated close to the terminal station of 
the Wllmersdorf-Dahlam Electric Subway now under 
construction. The Institute of Ohemlatry will be under 
the management of Dr. Beckmann, late professor of 
Iiel(islc University, Who wlU be permanently assisted 
by Dr. WlllstUtter, late of Bfirich University, well 
known for his researches <m cblorophyl, and tempo- 
rarily by Dr. Hahn, the esilneUt Spe^llst In the field 
of radium and thorium reMandi. The Institute of. 
I’hyalcal Ohemlstry and Electrochemistry will be un- 
der the direction of Dr. Harbor, Caliod away from tiw 
Oarisrube Technical. High Sdiool god who Dm made 


g ^ mjikmu mr •femm 

"iKa addtWM, thd 
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esanditiig far prophylactfo mmm-^ - v ,v 
test the men rieridng irndergmimd apitgift g 

*'^^*ttirngelt, prsaWent of the ampckoc 
clety. In hla speerit, announced the fiuidb«egllMi|( 
tlon in vHwwmnia , With fuuds contcUntted hf tM 
of Mttibelm. of an Institute tor tgogl xmmfWMk M 
would be desliable, Dr. Hgnmclt said, If freat^ 
dty of the country In its turn founded an IftriMe of', 
scientific research. A eBtdtml riidl^ t«gtlt«^ desttMld 
to Investigate the inflaCiice of tudtam ettgUfigvt^ oo.the'' 
human organism In a healthy moihld coMUtlell tgoglA, ' 
by the way, bo founded In the neur fptnm gBd thg 
Emperor William Society Atao intended to promote 
aeronautics and aviation In tbetr tbeoculilcgl fottnda- , 
Uons. The aoetoty further saw one of Its mafn .tuhi . 
In the promotion of tatologtoal InveeUgitton, lor etthioh 
purpose the goologloal stetloa of Sorlgno had kjeen par- 
chased. Other Institutes to be founded laciaded an 
Institute of experimental therapeutles and an Ifietltate 
of the physics and hygiene of work, where the bene- 
ficial or detrimental influmice of work on the bmnan 
organism and the preserving and Increaelug of Ite work- 
ing capacities would be Investigated. The society also 
coKiperates In the excavations of Samara and haa 
bellied in organising an expedition for the fighting of 
sleeping slcknees in New Cameroon. 

The funds of the Emperor William Society amount 
to the toUl of IS, 200.000. 

Luc Bink— A Pbmt thdt PioducM Textile 
Fiben 

T he use of the plant known as Luc Sink for pro- 
ducing textile fibers Is the subject of a communi- 
cation made by the French scientist, tterrot. to the 
Chamber of Commerce of Saigon, and his report on 
the subject is of Intereat from a commerdal stand- 
point as being of a nature to develop the Industry In 
Indo-Chlna. The plant Is of an aquatic variety to 
which the Annamltos give the abov| name, and Its 
liotaulcal name la Eochomig crattipet. What la re- 
markable about this plant la that it spreads very 
rapidly, so that within a short time It covers small 
ponds and even large lakes. It Is said that a single 
stalk grows In a few mouths so as to cover a surface 
of 700 square yards. It appeared In Cambodga In 
1902 and seems to have come from Java or the Philip- 
pines, or perhaps from Japan, and since that time its 
growth has been so remarkable that the authoriUee 
are becoming alarmed about It on account of the hind- 
rance to navigation. They advise the natlvw to jrall 
It up and burn it on the shore, and the Battanbang 
province has already devoted a good sum for this 
purpose. M. Perrot observed that the plant had strong 
libers which could, no doubt, be used for textile pur- 
poses. After stripping the leaves, be put the stalks In 
a Diicbemln machine so as to obtain the fibers, and 
after drying in the shade he found these to be In good 
condition and of supple nature. He waa able to make 
rope and atrlng or coarae tliread with which matting 
or canvas could be woven. A solid and elastic furniture 
tiacking can be made of it so as to replace cane seating 
for chairs. A most practical use of the threads will bs 
to use them Instead of Jute for making rice sacks, 
and these are now used in great quantltlss in Indo- 
Ghlna. Using a Oambodgan loom he produced a strong 
and flexible fabric, which was at least as stout as Jute 
bagging. With the aame height and width, the oaefca 
have the same weight as Jute sariu, but be found that 
the weight could be reduced by treating the fiben with 
a chrome alum bath, and this acts to tighten the fiber 
and dose up the pores so as to render it anhydroua. 
The fibers will take any kind of dye. and as to the 
breaking atraln, he found that a 0.2 Inch cord of Meat 
length would support a weight of 100 pounds with an 
elongation -df 4 Inches. According to bis process, 200 
pounds of the green stalks, after removing the pulp and 
dying, will give about 9 pounds of good tber ready 
for use, and this process can be carried out by the 
natives. The fiber could be baled in the usual pw sste 
so as to export It In small bulk to the Buropeau cord 
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ilVo ihe BdKor of tlM SonMnnc AmanicAN: 

artidle pnbtlslwd in your iasoa of Ootober 20tb, 
&9I3, upon tin raoent wnolc nt Wentport is so unfair 
'mk its p resentation of the ease, and so faulty as to faotM, 
liw tit demand an answer, and I assume that you would 
mnlM it be made in your own odumns, and that 
ffiyon w91 not mfune spaoe for this purpoee. 
jr 'fhe tetdudeal ofaaraoter of your jour^ oonfers upon 
Wtiales ffneater weight than aooorded those in the 
Inott-teohnioal press, and the reputation of the New 
I Ibvnn Company with the travel public should not 
I Jmw 1>*«i assailed without first having exhausted all 
i r«asona>ble souroes of information as to the aoeuracy 
' of the pnfaliBhed statements of taets. 

The plain facts brought out in the oourae of the 
hearing bald by the Interstate Conunerae Commission 
ihade evident the unusual simplicity of the case, which 
was undouded by oontroTersios as to facts or by adverse 
* tostimany. 

A fast express train running at a speed between 
fifty and sixty miles per hour traversed a No. 10 cross- 
over between adjacent tracks and was wrecked. For 
reasons whioh the unfortunate death of the engineer 
makes it forever impassible to explain, the time card 
rule, requiring a reduction of spW to fifteen miles 
per hour on all ‘'crossovers,” was neglected. Without 
reducing speed, the engineer suocasiivOly passed the 
distant signal 3,700 feet from the crossover, which was 
set at caution; a drawbridge, over whioh a maximum 
•peed of 30 miles per hour was fixed by the rules; a 
worktrain conductor and signal tiiwerman, who were 
both vainly trying to attract his attention; a section 
foreman standing directly ahead on the same track, 
frantically endeavoring to “wave him down;" a homo 
signal set at danger, and finally a “dwarf ngnal” per- 
mitting the use of the orossuver only at speeds not 
exeeeding 15 miles per hour, with the inevitable and 
disastrous consequences. 

In short, the engineer “ran by his signals," an occur- 
rence which is lamentably frequent, and always moet 
dangerous. 

The most searofaing inquiry failed to disclose any 
weahnest of traek, failure of ngnals or faulty tram 
equipment. The experieneed inspectm of the Inter- 
state Commeree Commission and of the Public Utilities 
Commission of Conneotieut have inspeoted the track, 
signals and equipment, without suggesting a fault at 
the subsequent public hearing held in New York. 

In the previous article the New Haven Company 
is directly charged with the maintenanoe of unsafe 
orossovers in its track, and general neglect in the con- 
duct of its operation. The article was written without 
previously asoertaining the conditions and character of 
the orossovers on the New Haven road, and had the 
writer fcdlowed the accepted practice of reputable 
journals in previously submitting a proof to the rafl- 
road company for oritioism and eomment, he would 
have been given a sohedule showing the large number 
and unusually high proportion of lung nrossovers (No. 
15) already installed in the main line trackH between 
Boston and New Turk, and would have betm informed 
of the existing standing orden to replaae all the shorter 
oroisoven whenever pnotioable, and as rapidly as 
possible, following the previous aocident at Burr Road. 

This sapient oritio, who doubtless derives his knoud- 
edge from some relative “in the ndlruad business," 
aeouna the uae of your oolumns, and proceeds to draw 
biaam and alarming pictures of some unrecognisable 
parts of an engine, indulging in all the unruly gyrations 
of an untamed Western bronco, and alter showing 
just how the engine must have left the rails on the 
ourve, imUeates in his subjoined sketch that the derail- 
ment oommwL inVwst, on the m^ line track, some 
90 feet bqmna the end of the orosaover. 

Attention is called to ihe pronounced "jog” in the 
orOMOver curve, which it is axplaiiMd indicates careless 
maintenanoe. but .without exphtinltig that the picture 
was taken after tA« urcoJb, add without commenting 
upon the surprisingly good condition of the track, 
wdddi, while designed for train speeds of fifteen miles 
per hmr, almost psassd in safe^ a train at sixty miles 
•pa hoar. How mw o^tils has tiie writer seen in whioh 
a i|irossovar was left in such good condition as in this 
UWtSihasf 

H» cttSS the dart aomoyan of the New Haven 
in dtspangiag ceittiMt to the long erosaovers of the 
AutWjdTasiia Sod Ifew York Central aompanies, but 
asjia nothing of thp peraaatage of long to short crosa- 
, AtMla ta tbe traidai of nhy of these railroads, leaving 
It W he tatsnod that thh Kew Hsawa Railroad is the 
' ^_^«criadvaxl«oittB«pdr«a|>aaiain>ra^ 


eroMovers, not enjoyed in common by the other rail- 
roads of the United States. From his inner conscious- 
ness he evolves a new variety of crossover unknown to 
the railroad world, which, in his own words “can be 
made absolutely safe for the fastest speed at whioh 
an engineer can pull his train through them.” 

He asks If our witness does not "know that on that 
road (P. R. R.) there are crossovers whioh are so easy 
in ourvature and of such great length that the railroad 
has imposed no speed limit whatevw upon the engineers 
in running over them,” which would be humiliating bad 
we not been previously informed by Mr. L. R. Zollinger, 
Engineer of Maintenanoe of Way for the Pennsylvania 
Railroad Company, that the longest crossover on the 
Pennsylvania Railiaad was No. 20, and that with one 
exception the maximum speed penult ted by the rules 
of his company on all orossovers longer than No. 14 
la 35 miles per hour, and 16 miles per hour on all other 
croasovera; and had we not been informed by Mr. 
A. T. Hardin, Assistant Vice-President of New York 
Central & Hudson River Railroad Company, that a 
maximum speed of 30 miles per hour was allowed by 
his company on the maximum crossover (No. 18), and 
then only under special notices in time-tables, the sjieed 
on all other orossovora being limited to 10 miles per 
hour. Curiously enough, Imth of those gentleineii 
seem to be without access to the wealth of knowledge 
regarding their own lines so brilliantly displayed by 
our critic. 

It is news to all signal engineers that an automatic 
train stop device has boon perfected which will stop 
a train on a "clear route" set for a crossover, and it 
may possibly be news to our editorial critio that the 
Board of Thwin Control appointed by the Interstate 
Conunerae Commission, with the aid of a (iovornmont 
appropriation, and after several years of expenmonta- 
tion, failed to find a single automatic train control 
system which met their requirements, or whioh was 
speoifleally recommended for adoption by the board. 

It is contended that tbe existence of a longer cross- 
over at tho scene of the wreck would have averted the 
consequences of the engineer’s disregard of orders and 
signals, which is possibie, but not probable; hut un- 
fortunately for the peace of mind of the railway mana- 
gers, no clew is afforded as to the particular kind of 
buffer or bag scoop devised to catch trauis whioh may 
pass the adverse signals at railway grade crossings, 
or open drawbridges, and which may leave the “derails” 
at speeds of 60 miles per hour or more. The wrecking 
of a train disregarding signals at a crossover should 
not be regarded as a crime in contrast to the intentional 
wrecking of a train at crossings and drawbndges, winch 
is accepted good practice, and no essential distinction 
between the two coses is apparent. 

Then follows the eonolusion expressiiig the familiar 
and steraotyjied hope for “early and drastic legisla- 
tion.” There is every reason to tielieve that this hope 
will be realised, and past experience permits an awiuratc 
forecast of its form, whioh will substantially as 
foUows: 

Federal, State and Municipal ('ommissions will be 
multiplied, with extended powers, on which, under no 
circumstanees, will the railways bo granted representa- 
tion, which will contain no member siisjiected of rail- 
way affiliations, nor any one possessing practical and 
speeiflo knowledge of the subjects to be considered 

The guilt of the railways will be assumed in advance, 
and the burden ol proof to the contrary will rest ujMm 
the said railways. The right of appeal will be denied, 
and the courts of appeal abolished. (N. B. To boll 
with the Constitution.) 

The payment of dividends to its stockholders by any 
railway company within the period of ten (10) years 
next preceding the dato of any suit or action for damages 
brought against it shall Ik< considered pnma fane evi- 
dence of guilt on the part of tho said railway company, 
and judgment entered aooordingly. 

A degree of foresight in the prevention of accidents 
will be required of the railways, which will at least 
equal the “hindsight” of the investigating board after 
each accident. 

It shall be the duty of the new and enlorgeil boards 
to require the installation of all possible forms ol new. 
untried, oompUcated or costly mcohanioal and oluetrioal 
devices of a character adapted to provide against tho 
most remote contingencios. Two or three million safe 
operations will not be allowed to excuse one failure, 
and if neoeeaary to insure this degree of protection, 
the roadbeds must bo festooned with mechanical gar- 
lands, to even the exclusion of the sun's rays. 

All tnok-ties must bo replaced annually. Engineers 
will not be expected to regard tugnals. but nothing in 
the act shall be construed to relieve any railway com- 
pany ftrom (till responsibility for the acts, failures or 
omiesions ed'lts employees; strikes, riots, floods and 
ants of Odd tp tho contrary notwithatendlng. 

No otoeeover idusll be shorter than the longest cross- 
over to eerviee on any adjacent railway, regardless of 
Undtinff loosl aosdltions, and all oroeeovers, tidings and 
industrial spars diverging from switebss in main traoks 


shall bo constructed in such manner as to permit the 
safe passage of trams “for the fastest speed ul which 
an engineer can pull his train througli them.” 

A penalty not less than *10,(XX) and not inoro than 
850,(XX) will l>e iniposisi for each and every "jog” in 
track, occurring as the result of a previous tram wre<-k 
The immodiaU' and siniuitancous replacement of all 
passengor equipment by steel oars to an amount not 
exceeding Sl,fKKl,000,(l00 will be prosenltwd. 

The special Isiards to be ercated or extended undei 
the ti'rma of the ai-t will he prohibited from extending 
aid or ossistanoe to the railways, tending toward tlie 
restoration of thoir lost <-imtrol of oiieratioii, afft'cting 
the safety of the traveling piihlic, nor will lliey be per- 
mitted to road the chapters on 'Preventable Aoeideiits 
by Mr James (). Fagan, in his “Coiifessioas of a Uuil- 
road Signalman " 

The “huinaui equation” shiiJI not lie mvestigaUd to 
the political detriment of the parly in jiowi^' 

Adverse judgments must iiiv anahly lie rendered against 
the richest and most resismsihle eoriioration iiieliided 
within the field of iiupiiry, always excdiidirig organi/.a- 
tions and individuals having voti<s or slender resotirees 
In epmjiensation for any additional liiirdens that 
m«y be imposed under the terms of tiie act, tlie rad- 
wavs will be ;permitted to redin-e their rates in the 
proportion of 10 jxir pout decrease in rates for eaeli 
20 (ver i-ent increase ui the amount of the burdens so 

imiHIHMi. 

Boards of investigation should conduet the oxamiiio- 
tion of witnesses primarily for the benefit of the “yellow 
press,” keeping iti iiiiiid the siwondary miporlanee of 
developing thi< funclamental causes of tram w-reeks 
and moans of pnvvetifion. 

In the investigation of train wrecks by Ihe tniards, 
no apparent lack of evidence iinfavoralile to tho rail- 
way company should he aw'cptcd as conclusive The 
public demands that an example should lie mu«h' 
in such cases, and it is the plain intent of th(> law that 
such boards shall corn t)»' salaries paid them by pro- 
viding a victim under all circumstanecs 

liailways will 1 h< required to employ complete du]>Iicate 
staffs of operating officials in order to insure the sale 
eonduct of oiicratinn during the absences of the regular 
staff in attendance at the hoantigs Ix'fore the duly afi- 
pointed lioards, and all sueh oflieials will be expecteil 
U> memorize all forms of statistical data, rates, car 
numbers, way bills, oqui]>meut lists, dales and details 
of coutroets or other ro<>ords for tlie coiiveuiciit use 
aud information of tho examiuuig board. 

The press ■will bo injomed from pulilishiiig any 
ovidoneo which may seem to favor the railways, and 
no technical journal shall lie miuircd to check the 
necurucy of its statements iii advance of publication 
This forthcoming “drastic h‘Kislntion'’ will eeriainly 
bo popular with the general piihlie, and following 
previous proc-odonts there can ix* no reasonable doubt of 
its passage. There only remains to be atided the enact- 
ing clause and date to make the bill complete. 

E. H. McHknrt, Vtrc~l'resident, 

N. Y.. N. H & H. li. K. (’<) 
Ifoi-nmcnt on the ahuve letter will he found on out cddonul 
jmge — Kwtob.I 

Our Backwardness in Aviation 

To the Editor of tho Bcibntifk Amuivican 

In answer to your editorial, "A Promise Unfulfilled, " 
in the (Million of Kttjitember 21st, I suggest that the 
trouble is in the temiHTumenl of the people. They 
continually road of the aeroplane as lieing a gre^at factor 
in war, and os it is seareely ever heanl of in any other 
ounuiMiliou, they get the ini|iresHion that it is of no use 
otherwise. As tho American pooph> are fast hisiiig all 
warlike proclivities ns being unnatural and inhuman, 
they turn from things so distasteful to tlu'ir views of 
reason and justice A A. Hansman. 

Colorado City, (’olo. 

The Temperature of Bread Dougfh 

To tho Editor of the Bciicntiku; Amkiucan 
Why not “do it in your hiiad’"’’ Multiply Centigrade 
by 2, deduct (10 (xir cunt) 1/10, and arbitrarily add 32. 

The boiling jxnnl of Centigradts 100 ih^rees. multi- 
plied by 2, gives 200, doduet 1/10, IHO, add .32, and you 
get boiling point 212 deg. Fahr 

Centigrade 10X2=2(V 1/10- 18 | :$2-.''.0 deg Fahr , 
a very timple sum m mental arithmetic Everylxidy 
may know the above, but if there are a few who do not, 
the above plan may help. 

And while we are on temperatures, if a domestic soieii- 
tiet wants to “s(<t” her bread at a given temiMTutiire, say 
80 deg. Fahr, she multiplies the soiight-for Umiperature 
by 3, which gives 240 (logrees Then adding tlu' tem- 
perature of the kitchen, say 75 degr<H>H, to the Hour, say 
66 degriMis, we got 140 degrees, and dixiiietirig sairie from 
the first gross tomperaturv', 2-10 degnxis, we get 100 de- 
grees, whioh is the proper temperature for tho added 
Ivgukde to make a dough at 80 deg Fahr 
Point Loma, Cal. CiiAiu.£8 Cbistadoho. 


1,1 i#,i ffift#w»»^|frjjfiiiiwiii?jif>itii»i^^ 
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The Mining of Herculaneum 

A Splendid Opportunity for the Archeologist 

By Professor Alfred Emerson, Art Institute of Chicago 


A n Amprlonn prplorer of largo exrwrienco and fine 
spirit. Dr ('harloK Waldstoln, hoa advocated a com- 
p|pt(>, tlniil dlHlntpriiieiit of Horcnlaneuni, the burled 
Iloimiii cltj at the foot of Mount Veauvlua, by Inter- 
nntloiuil NUliBcrliitlon. The Italian government baa lent 
a favorable ear to part of tlie Cambridge profeaaor'a 
prinM)aal. It has decided to employ capable mining 
euKUi(H<rB on thnf enter]>rlHe, who will conduct it with 
piuMimatle rock-euttera by electric light, Instead of 
ellKiw-grease and torchlight. But It baa rejected the 
co-u|ieratlve feature. Short of cataclyama like the 


akl haa chrlataned the virgin aoll of art hUtory— to 
Asia Minor. Ilereiilaneum will please stay dead 1 

The mysterloua underground city aoinehow refuses 
to do this Ttn strange rediocovery Is too closely inter- 
woven with the rebirth of intelligence, and of modern 
history itself. Let tut aeo If this Is not so. 

The resurrection of Herculaneum and Pompeii In the 
eighteenth century took the Imagination of alt Hurope 
captive. The dead occupants of the two Vesuvlnn iM>rts 
coiuiuerod the modern heart. To be exact, all the new 
and near glimpses of classical antiquity that were 


A long and slugular oblivion overtook Hofculamnl 
and Pompelt after their volcanic burial In the feign if 
Titus, A.D. 79. The refugees from the nearer s 
obtal^ the freedom of Neaimlls, the Graaco^Romolk 
Naples. Posterity forgot the burled fa)was, although 
the Greek and Latin writers who relate titefr btfMjt 
were easy of access and both places lay olciee to a bgMA 
highway. Due stroke of the plrk was enough to bm 
tray the secret of Pompeii’s underground survival, w 
old hilltop temple of Hercules and its tall ampbltbaatef 
were. In fact never burled at all by the cloud of UShC 



Beloch's plan. Keductlon 0.28. 




THE MINING OF BERCtILANBUM 


Messliiu oarth()uiike, Ilnly iirefers not to pass the hat. 
And ltHl\ bolds all ttie dice In the pro|Km«>d arche- 
ological giiinc Mo far so gisid riifortiinateJy, the 
problem bus only been navlKatetl buck l<i tlio starting 
IHdnt .No siHincr hud the niitloiml go>ernnient given 
n new tnlst to llie I’oniutose underground evpluratlon 
In 11K1K and I1H«), tliiin lltlgntlou arosi* over the coni- 
Iieusatlon of real esiule holders In the inodeni cities 
of I’ortlcl tuid Keslna, wldi-li crown the lava beds above 
ancient IliTculancum Coiirts are slow and llmid 
Keslna will not relent 

Prince d’KIlwiif discmeicd the remains of the luiried 
Camimnlnn town by aecldcnl In 1710. under his coun- 
tr,v seat at I’ortlcl 'riie lni|M>ndliig bicentenary of that 
event promises to bo a sorry celebration, with nothing 
done to revive the lorpld enterprise Archeology will 
not lungulsli on account of Mr Waldste'lu's dlsapixilnt- 
inent. But Italy might cease to be Its chief nursery 
hereafter. The world will give Its better atteutlon, as 
Hcliolars are already doing, to Freueh .Nfrlca and 
Kgypt. lo the Isles of Oroece, and above all to »ln»t 
eastern Jiulf of the vast Bomau empire which Struygow- 


throwp o|Hiu toward 17J50 and after w<irkod together. 
Mtuart surveyed the antiquities of Athens Rome gave 
lip a harvest of statues. A great llalluu engraver 
portrayed the majestic ruins of tlie Imperial city In a 
tUousaud noble etchings. “The glory that was Greece 
and the splendor that was Rome" iienotratial philoso- 
I>hy, letters, tlie arts of deslgii and even costume. 
Watteau's courtly gallants and ]iowdere<l lK>lles censed 
to please This convulsion of Uiimiw’a taste fore- 
sliadowiid the later social and |K>litlcal revolution. 
First Alflerl's “Brutus” and Gh8uler's “Messentan 
(Ides"; then Goddess Reason, the Consulate and the 
Corsican Ciesar. 

A clever Frenchman has described the lieglnnlngs of 
modem neo-Greek and neo-Roman art under the cap- 
tion "Empire Art Under Louis XV." Ho proclaims 
Piranesi Its founder. Other big stars In the new art 
Armament liear familiar names; Wedgwood and Flax- 
man, I'lavid and Percler, Ganova and Tliorvaldsen, 
The classical wave reached America. From Maine to 
Missouri. Urechm porticos still add dignity to the 
manse and majesty to the county magnate's mansion. 


pumice stone which fell on that section of the shore. 
Farther West, a deluge of volcanic mud Blled every 
cranny of the sister city. This blanket of wet volcanic 
cinders J^rdened to a stratum of solid "rock, and la 
crossed only on top by lava streams of much later 
origin. The resultant condition Is a slxty-Bve-foot 
stratum of very hard natural concrete and lava between 
the antique and the modern street levels, as against 
eighteen feet of loose, light gravel at Pompeii, with 
upper stories of submerged constructions outcropping. 

In spite of all this, Herculaneum was tapped first. 
A princely foreign resident of Portlcl sank a well on his 
groundo, as we havd seen. As luck would have it, 
bis men penetrated through recent lavas to the heart 
of a lofty, antique structure which was embelUahed 
with nuny statues of white marble. Prittge d’SHbenf 
extracted twenty columns of colored stone and ton or a 
dosen gracefully draped female figures from the thea- 
ter and ofHtblguotts ruins. Some of these Wore after- 
ward IdentUled >« the daughters of Nonius BalbM, tlto 
buUder of the municipal court-house. Elbenf Bstntolr 
presented tlirw of Ills statues to Austria's (lepttlar mlU- 



Outer peristyle or gerden of the vlUe of the Pspyras Rolle. Cept. Alcubicr’i plan of hie tunnels. 


hrobou antiqmt marble from it for th« royal limekiln. 
Alcubler, Uie king's master of the. works, was more of 
p soldier than a scrivener. Hla dpoulsU diary of the 
la quaint readlnitf, Naples, as Shakespeare would 
have called Ohavles, was very lucky. The dtggera hap- 
pened this time on the topmost pinnacle of the old 

E , with a big Isttln Inscription on It that Identl- 
) building ns a public uonumeut ot the long-lost 
town. But the ktog*)) Incapable servants never 
qnIM (Mde out whether It wne four or six gUt bronse 


THE MINING OF HERCULANEUM 

laughed at the curious medical attentlous this braacn 
horse required. After every hard shower, the castle 
gates were closed for the king's steward to empty its 
lielly with a pump. 

The same Inoompetenee governed the tunneling oi»e- 
ratlons. The royal excavator bored only for artistic 
truasuree of a portable nature, like statuary and fresco 
paintiugs or mosaics. Little attention was given to the 
architectural relics or to the planning of buildings. 
Old shafts were choked op sgsto with the rubbish of 


A rectangular temple yielded several Greek mono- 
chromes on nmrble and four big mythologies in fresco. 

In the fifties Alcubler worm-holed a vast private 
manslou, a regular Roman palaazo, with bortsoutal 
shafts. Cumparetti and lie Petra have almost proved. 
In a rwetit monograph on this building and Its contents, 
that Its first owner was one of the Illustrious Plaones, 
and once the Roman governor of Thrace. Horace dedi- 
cated his "Art of Poetry” to this man's descendauts, 
(Continued on poee 4M.) 





A Parachute Bomb for Aeromintk Use 

S rNX'K nlrNhlfiN iiud aeroplanea have been added to 
(lip mllltui-.v wiuJpmwit of natlonH, the want of 
Ixiinim r(>!ill> Hiiltuble for lannchlng from tbexe aertal 
vi'HwelH huH lii'fti keenly felt. The bomba that have 
Jilllierlo been uned for thla purix>iHi have one or more 
of 11)C follow luB defects ; 

I lion II liomti which is exploded hy Impact is 



Aaacn's parachute bomb for aero- 
nautic uae. 

thrown from u Brent ImlBht it iiequirw, in fiUIiuK, a 
vero<'lt> Hiitliclcnt to bury it so deeply in the earth, 
before I he explosion oeeiirs, that Its lateral action is 
uiinulbal, ls>ciiuse nil of its projeetlles arc dlschnrB«sl 
underBroniid instead of NcatterliiK and carrjiiiB destruc- 
llo)i In eveiw dlnH'lion oxer the eurlh's surfaee 
2 A bomb dropis'd from a movinB ulrsbip has 
initially the horUoiital xeloclty of the vessel, which 
may exwd iV> feet per M(>eon(1 lienee the bomb will 
not fall vertleiilly on the object aimed at, but will 
descend oblliiiiel.x and strlUe the Kround at a distance 
from Us Boal Hint cnimut Is* calculated with accuracy. 
The cffx*ct of the explosion, furtltenuore, may is* dim 
tnlsliexl b.x two thirds, or more, by th<) obllifulty of the 
axis at the moment of explosion. 

:j The projts’tlles share tlio vertleal velocity uo- 
i]nlrt>d b.x the bomb la falllaB from a Bt'oat tielBht 
and are therefore dlseliarBed, not horlitontnlly, but 
obihiiiel.x (loxvnxx'ard into the earth Hence the useful 
effect xxould be annulled even if defects 1 and 2 did 
not exist 

4 ^Mlell llie bomb Is cleared for tlirowliiB. Us safely 
catch or cap is reltsised or removx'd. Viidi'r thi’se condi- 
tions a mlsdiris^tisl throw or other accident may pre- 
clpllale an explosion xvhlch would serlousi) Injure or 
exen xxns'k (he airship 

III Aiisen's lioiiil) (best* defects are remedied in the 
follow liiK iiianiier 

1 The homh has a Very sensitive contact exploder 

which ploduees an explosion the instant its tip touches 
the sofix-st Bioiiml, or exon a water surface Hence the 
bomb CM it )H-nelnile the eartli before explodiiiB- 

2 Tin* bomb 1h proxlded xvllli a small jiaraeliute 
which (lulcM.x (lestroXN the horirainlnl x’eI(K'lt.v cxim- 
immlcnteil b.x the airship The bfliuli, therefore, falls 
vertically on the spot oxer which the airship is pnss- 
liiB. ami Its avis jcmaliN xertical, so Hint the projtsc- 
tlles are (liselmiBed hot l7,<intiill,x In all dlrc*ctlons and 
pnsUice (In* miixlinum effect, IhrouKhout an area of 
more tliaii s ikh) wpiaie fwl 

2. The pnraeliule cun lie arrani!<st to limit the 
xertical xclis-il.x of the liomb to 100 or 2(X) M>t iHtr 
ms'ond, as ma.x be ileslred Tln-se xeloellies pnsluce 
no niiiiKs'lable effect on the luiths of (he pioleellles, as 
the explodlUB mechaiilsm Is contrived to comilxTact 
their liiitueiiee 

4. The exiibxllnB mechtiiiism Is so <*onHl meted that 
it caiinol act until the homb lias fulliui (hi feel Hence 
the isimli euiiiiol exiiloile In or near the airship 
The iKimb, when loaded and readv foi iisx*. xxelghs 
about il pouud.s and eoniuins 4(Kt | project lies, which 
haxe an effective radius of n<*tl<in of at least so to 100 
ft*et from the juilut of dlsehai-Be The xvciKht of the 
explosive charBe is uhouf one pound 
Tlmse iKimbs are deslBiiwl for us« iiBalnst detach 
uiciiis of infantry, cavalry and artillery. Ver.x much 
larKer exiiloslvc charges must obviously be empixtyod 
for effective attack upon wanihlpa and fortlUcntlons. 
— Traiislated for the ScutnTiFio Aueucar from KHcg$- 
Irthnlmhi /.i itsckrift. 



Uliilg' a 'png«. 14 
By Ow Becthi 

G ALVAKrs w«u kMwa ^tOMOimant, whhib In 
or nthar tneaoaa. at Ba b«lns lyttnugly intserpn^ 
gave rim to tba davelppment opf galvanle ele^rleity, 
has become a tamilUir clasBroam damonatratlon, 
entiednUy In laeturea on phyctology. A pecnltar tua 
has been recently made of the phamnuenon by adapting 
it to the recording of eHctro-magnettc waves anefa aa 
used in wlreim telegraphy. 

Dr. lAifenvre, professor at the Medical High Behool 
of Keuiiea, has, In fact, devised the following urrauge- 
ineut for rectufdlng the atattraetion of a frog’s muscle 
as produced by the passage of an electric stimulus 
through a motive nerve: 

'Pile musclo Jf Is solidly fixed in Its upper part by 
meiins of a pair of tongs, as shown In Fig. 1. The end 
of the sinew Is connecied by means of a wire to a llgtit 
lever L pivoted at O. This lever la returned to Its 
initial position, after the contraction Is completed, by 
a weight suspended from It, and the end of the lever, 
which carries a fine point, bears against a rotat- 
ing smoked cylinder. At the very monrnnt the muscle 
is excited through the Intermediary of Its nerve 
A’, the contraction curve, enlarged by the lever, la re- 
corded faithfully on the smoked cylinder. While many 
oold-l»looded aulmala can be used for thla experiment, 
the muHcles of frogs’ legs are particularly well adapted 
for the purtHsax on account of the regtiiarlty of their 
form, I he long duratlou of their excitability and the 
siieclal ease with which they can be severed from the 
bodj 

So fur from severing the muscle completely from the 
bod} of the animal, It is, however, preferable to leave 
It in iHisltloii, cutting the “Achilles” sinew at its Junc- 
tion, and fixing It to the wire connecting with the lever. 
In this case, the central nervous system of the animal 
should, however, lie destroyt'd, lest the exiierlment bo 
Ulslurlied liy motive reOexes. The sciatic nerve Is 
dlhsx«ctod over tt short distance at the level of the thigh, 
and la lifted by means of tlie hooks of wire supplying 
the electrical sliiniilus. 

This neuro-imis<*ular apjmratus Is so extremely sensl- 
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Prsparstory signal 'I0.-40 AM* 

Fig. A— Eiffel time-signals reconM by the frog’s tog. 

hlgb-rcsistance toleiihoiie roedvers connected up la 
series. 

To the tormlnals B, B' of these telephones ore con- 
nected, in shunt, two wires applying the electricel stim- 
ulus to the nerve N througli the Intermediary at smtai 
metal hooks- The excitation of the nerve la due to tim 
■elf-ludnction currents produced In the coils of thtoe 
telephones. 

The tracings reproduced In Fig. fi have been obtained 
at Bennee by means of the arrangement above de- 
scribed and are records of the time signals given ant 
dally from the radio-telegraphic station of the BlfiM 
Tower. The distance lietweou Paris and Rennes Is 
about 186 miles. These signals comprise a prelimin- 
ary signal calling the attention of the observer tom 
subsequent signal of very short duration whldb marks 
standard time. The time markings are sent out from 
the clock of the Paris Observatory, which Is fitted with 
a contact, actuating the transmisslnn set of the BlffOl 
Tower. They are sent every morning at 10:46, 10:47 
and 10:40, res|iectively, The preliminary signals an 
different for each of these markings and can be ex- 
pressed In the Morse alphabet. The tracings allow the 
prellmtuary as well as the time signals to be distinctly 
recognised, and when choosing a very fine atylo and 
only slightly smoked paper, they are seen In their upiwr 
part to show very fine Indentatlaus. the number Of 
which corresponds to the rate of vibration of the trans- 
mitting apparatus. 

This method of recording time signals In of remark- 
able accuracy. The time passing between the moment 
of excitation of a frog’s muscle and the moment of lie 
contraction Is, in fact, extremely short Moreover, 
this time — the latent period of contraction, as it Is 
called— 1» a well known factor— in the present case 
about 0.01 second— for which due allowance can be 
made. As regards the delay due to the time taken by 
the wave In traversing the distance between Paris and 
Beimes, this la absolutely negligible, the rate of trane- 
mlssion of Hertnlan waves being practically the same 
us the velocity of light, via., 180,830 miles per second. 

While this arraagemeut is an iuteresUng laboratory 
apimratuB, it Is hardly likely to become commerdaliy 
practicable. 

Hone-powor and Kilowatt 

T he British Association for the Advancement tt 
Retrace adopted, as early as 1878, toO watte as the 
equivalent of the British and American horse-power, 
and 788 watts os the equivalent of the metric or Conti- 
nental horse-power, says UacMnery. In a clreulsr 
recently Issued by the United States Bureau of Stand- 
ards, it Is stated that in all future pubiicatlons of this 
bureau the former value, 746 watte, or 0.746 kilowatt, 
will he used es the exact equlvaleut of the BnglUdi 
and American horse-power. For scientific work, it In 
quite important to bavb the horse-power thus stamtord- 
iied by tietog expressed in the so-called ’'absolute” ayg- 
tern of .maaeurement, because the common deflnltMi 
of Qlto fioot-pounds per secoud Is sctonttfteally oorrell 
only at a cortain latitude and altitude, on aocmnit ft 
the toot that the pound-weight, as a unit of foroe. 
varies to toiue as g, the ftcceleratton «f itottoFi titriso, 
The buMdwwuc when expreeasd «t 74fl watts to ftouil 
to 8I» fMHmuffft per ««Hmd ct 4 ^ 

•ad ftt Mft tovti. 
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It ami Mm be seen that 1C we turn the taundwbeet 
on the tall so as to bring the extension rod and 
the drUt into oontact, we will complete the electric 
elnmtt if titan we unscrew the talletock a little, we 
ahall dtaw out an arc between tbe two pieces. It tokes 
but a few seconds to have the two pieces at a melting 
heat; and If tbe arc Is looked at through blue glasses, 
It will be easy to determine when this condition has 
been attained. When the metal Is seen to be luoltou 
at tbe extreme tlpe of tbe drill and the rod respectively, 
screw In the tailatock uulokly. This forces the two 



butts together; and after conliug off, it will be found 
that a most excellent weld between the two has iHHsn 
produced, the electric weld having the added advan- 
tage over common welds that It Is most sound at the 
center, with Imperfections on the outside, while the 
reverse la true with blacksmith welds. All that is 
necessary now Is to remove the terminals from the 
pieces and dress the weld off with a line file. 

Drills down to the very finest can l>e en8ll.v slid 
accurately welded to exleiislons of any leiigtli by this 
means There Is ho roughness to the weld; It Is 
strong; and because of the use of the lathe, not only 
Is the arc under perfect control, but the resulting drill 
la In perfect alignment — most desirable quallt.y. 

As a source of current, an attachment to an electric 
light socket has been used for the finer slstis. For 
larger sizes, It may be noccsKur.v to re-fuse the rosette 
from which the drop Is taken ; but even for large drills, 
UP to ^ inch, 2 amperes at 110 volts la ampl.v sutUeieiit 


Gasket-cutting tool. 


Workshop Notes 


This permits one to tell what slse of gasket he la 
cutting. In the lower end of the body of tbe tool a 
setscrew D Is threaded. This la adapted to bear agsinat 
the two cutters, holding them in position. The set- 
screw has a one eighth hole drilled through It. so 
that It may bo tightened up with a pin. Tbe outer 
end of the screw Is turned to a 60-degree cone point 
In use, this point is sunk Into the material, and the 
tool is revolved about the center, cutting out tbe gas- 
kets. This tool will be found suitable for cutting 
gaskets from any material with the exception of metala 

Wddmg Egtensions on Small Drills 

By Nathan C Johnson 

A NBOBSRITT of very frequent occurrence In prac- 
tically every workshop Is the lengthening of the 
shank of a small twist drill. This is particularly true 
of the amateur shop ; and when the necessity arises of 
dniUag a hole deeper than the length of the abaok 
on tbe standard twist drill, tbe problem of welding on 
an extension Is one of serious aspect. Indeed, It may 
be said that a weld of this kind, particularly If tbe 
drill be under S/16ths of an Inch, is a very difficult 
matter, even for a skilled blacksmith, as It Is almost 
Impossible to heat the ahank of tbe drill to a welding 
beat without apolling the steel, or drawing the temper 
In the real of tbe drill at the very leaat 


Method of Bemoring Broken Screwa.— In order to 
got out broken surews, bolts, and short studs, whioh 
wore not long enough to be gripped with pinchers, gas 
pliers, or jam-nuta, the writer has successfully iise<l a 
nut (employing various sizes for various screws) cut 
through from one side with a hacksaw to form a split nut. 
The split nut was sorewod on the iN‘r»w as far as ;smsilile, 
then it was gripped in a pair of pinchers or gas pliers in 
oases of light work or in a clamp or hand viso for hi'avicr 
work. The nut in turn gripped the screw so that it was 
easily unsorewod. Such a nut may also bo used to hold 
short round- or flat-headed sorews or sotsorews while 
they are cut to desirablo lengths with hacksaw or iile, 
which operation is very liolbersome, esiiecislly if the 
screw is so short that the part that is to lie taken off does 
not let the wire got a good grip on it. — (1. 11. Anuku 

Non-rusting Treatment for Tools. — All iron tools, 
suoh as squares, wrenches, pliers, dividers, screw drivers, 
etc., have tiie unweloumo property of rusting. In damp 
shops the tendency is oven more marked. Fur all such 
cases as arise with plain iron tools (those not plated or 
painted) tbe following treatment will be found to bo an 
eflBoient preventive measure. Obtain some potassium 
biehromato (five or ton oents worth will lie sufHcienl for 
a gallon of solution) and some sodium hydroxide (lye). 
The water used as a solvent should be distilled and warm 
or hot if possible. To a gallon of water add about one or 
two tablespoons of the hydroxide (lyc) and after it la 
dissolved teld the biohrouiato. Make thu solution aal- 



WsMiag with the aM of a lathe. 


With the otajeet of overcoming these difficulties, the 
fbllowlng Ample method of making the weld was de- 
vised. It wtU he seen at a glance- from the drawings 
that the moons used ww the elebtrio current, but It 
wa* impracticable to use a current heavy enough to 
heat the drill, oVlng to Hs jqgelstanee, so the beat of 
the elsetric ate was emplsiysd. 

To'hold tbe driB aad tlie aKtenslon rod in line and 
aloe to Taguhrte tbs are, a omaU bench lathe was 
into aarvlM. tUs/m Tig. l. it Wiu be seen that 
tha axtonatoB mA yi ia bdd to the duiek on the head- 
atotit. To this latter is atm attached one terminal 
^ alaetric td/miit in the tau stock is fitted a 
}ijM ^ hand rubhar, ok fiber C, tapered at one end to fit 
tJtolhaBetoeh httfi htavtog a sooket at the other ot such 
a Uto tM to um the «MI1 B to be lengthened. This 
niillicv er fiber, P»e«e 'holdtog the firm is to insulate 
^'-|i-lta'the cent ^ thfr'toMUM; and tbe'other ter^ 
ehMlIe ia dtitaeltsd to the drill 


uratod, i. e., put in as much of the biobromatc ss will dis- 
solve. Since the crystals <lo not dissolve vory fast, tlio 
solution should bestirred. Now clean tho tools, utoiibils, 
or the like which arc to bo treated. They should bo 
smoothed and pohshed if pussihlo. Sandpaper or cniory 
paper or oloth will bo found serviooable for this piirisiso 
Then submerge tbe tools in the solution. When several 
pieces are treated at the same time they should not touch 
or interfere with one another. Tho treatmont should last 
as long as possible. This may be for one, two, or more 
days, or even for several weeks. The UhiIs may lie taken 
out of tbe solution and used as needl'd and then rein- 
serted in the solution. In suoh oases care should be 
taken to keep the tools clean or else to rtwlean them 
Borne tools, as screw drivers, squares, dividers, etc., can 
be left in the solution oontinually, day in and day out, 
and be taken trom the solution as needed. This method 
will keep them bright indefinitely. If tbe solution evap- 
orates, it ean bo replaced with more water or bichminato 
and lye as needed. Ordinary tools oan be washed and 
wiped with a oloth after tnatmont without destroying 
the non-xusting effect. This treatment should bo very 
valuable about the shop, and since it does not injure the 
tool in any way, it is applicable to fine tools as well as 
the oommon ones. The action is due to the oomhined 
influenoe of the hydroxide and biohromate, which tends 
to iidiibit aad prevent the iron from oomKliug. The 
effect wean off to time, of ooiuue, but it oan be renewed 
by a furtiier tMOtnent. In foot, ocoasiunal treatment 
at given intervals should render the tools practically 
permansaifly immune. Tbe cause of the action is not 
definitely tCwtm. It is thought that the hydnmde acts 
on acwoont of tbs OH ions which are freed, and that Uie 
tottoromato sbta to'torm a proteotivo coat of some sort on 
tbs iioB. vbibb lieeps it from corrosion. This coat cau- 
aat bs asen,^ however, even by the aid of powerful mioro- 
■obpw. flbtoe tbs aimge worker is more oonoemed 
wHb how It sradn latiior than why, a ftirther discussion 


of the theory will be dispensed with. The potassium 
biohromate and the lye oan lie obtained at any drug store 
and should Imi handled with care, since both are poison- 
ous, and one causes bums while the othor causes un- 
sightly flesh stains under tho condition of moisture on 
the flesh. — Pniniv Kuelman. 

How to Remove Chatter Marks 

By William Grbtzinger 

A HIMI'LM inetlKMl of reniuiliiK flu* chafter murks flint 
[KJCiir sumetimes lii lathe work Is lu grtiul the tiHil lit 
nil urigle, so that fts Imiud edge will kwp from fullliiK 
Into the old chtttfer marks lii flu* accuKiiiaiiylug lllus- 
iratluii lot the lines AJt represent the oiittlng eilge of 
the tool that produces the chattered effect. The ehnl- 
ter marks will llieii lat parallel to the wlge of the tiail. 



Angle of tool for removing chatter marks. 


By grinding the tool wi that Its eiilting i-dge lies In 
the direction cl), the chattered work mii,v reaillly ta* 
removed. This metlnal will he fouud especially good 
In turning Ironwork 

Improvued Milling Machine 

By Louis H. Tolhurst 

A SIIOIIT time ago. I found It nwessary to replace 
the tlher In the timer of my uiitomolitle It con- 
sisted of II fiber ring attonl .’tVj Inches tn diameter, 
ttlMiiit % of uii liieli thick, and uliout % of an Inch 
wide This ring I turned up in tlie usual way on my 
Hiiinll foot-power Intlie from an ordinary block of red 
Uls'r When 1 had done this, I found It iii'cessary to 
cut four half circles on the inside of Die ring, at oven 
distances apart, mid about n/K! of nii Inch wide, and 
Corresponding In sliape to the four steel electrodes 
which I had removed from the old timer fiber, so that 
thi'se electnsics could tie set In the inner side of the 
ring, exposing their Hut surface Hush with tho Inside 
surface of tho ring 

To liccomiiltsli this, 1 claniiied u large curt scresv In 
the chuck and tiiriiMl the head down to such size and 
thickness as would exactly fit the cut desired to be 
made In tbe rlug, turning tbe slimik dowu to .1/16 of 
an Inch ut the same time, us shown in the Illustration. 



rt/LuNc yyfi££L 


How the lathe was used as a milling machine. 

With a lialf-roimd file. I cut tt>eth on the wheel, ns 
shown, Imlng eurefiil to keep the edges of the Us'th 
even with the clreii inference of the w'h(*el. In this way 
quickly making an unteuipeied milling win'd the exact 
size desired to do the work. This took half an hour, 
no hardening Is'lng iicci-ssury The rest was easy. By 
mounting this little milling wheel in the chuck of the 
latho, and clumping the fiber ring with un ordinary 
wood clomp to the side of a bar of steel mouiiteil in 
the tool rest of the lathe, the work was done In twenty 
minutes more, thus using the lathe us u milling ma- 
chine, 

I leave It to the Imagluatleu of the reader as to the 
length of time It would have taken to cut these re- 
cesw's at all accurately wllli a cold-chlsd. 1 have 
since used this little home-iuiide mil! to greiil advan- 
tage on wooa hard rubber, iMibbll, etc., and It has stood 
up remarkably well; but If tbe same were made of tool 
steel and hardened, of course It would serve for a 
much greater range of uses. 






Getting the profile of n piece of molding. 


Profile Gage 

W iriCN « ciirppiKcr or cahlnot maker 
wlKlioH to tit n i)lew of boHrd 
iidiliiHt H iiiiildliiK. or nny other Irregular 
surfm-o, h(‘ Ih at»t to find liN task o dlffl- 
rtili one, miIcKH he hujiiH-im to have a 
fiill-Htzo, eroMH-seotlonal drawing of tlie 
nioUIlng, In order to provide a ready 
jiieaim of producing a proflle of the mold- 
Ing. an Inventor has designed the gage 
shown In the accompufiylng Illustration. 
It t-oiiHlsts of two jdates of pressed steel 
fastened together with screws to form 
the liody of the gage. Between these 
plates a series of wires or thin rods are 
chiiniH'd with Just enough pressure to 
make tlieiu bold their poslttoiis at various 
potiilH of iidjuslinent. To facilitate the 
gripping action of the two plates, their 
t<dges are corrugated so as to flt about 
each rod. The manner In wiilcU this gage 
Is us»>d Is clearly lllustrateil It Is merely 
msatssnrj- to pr««ss the gage down U|xni 
tin* molding, moving each rod down with 
the Angers us fur ns it will go agalnsl 
the molding When the gage Is removed 
the ends of I he rods will form a jierfeti 
profile of the molding, and this may be 
transferred to a hoard by laying the gage 
down and drawing a pencil along the pro- 
file. The wire rods are each one twen- 
tieth of an inch In diameter and every 
tenth rod Is of brass, while the rest are 
of steci. The brass rods thus divide the 
gage Into half Inches, which facilitates 
meuNiirlng an oVJeci Thus the width of 
the molding can la* determined by the 
gage without the use of callijers. 

Imitating Cloth Samples With 
Embossed Paper 

N o one who Is not directly connected 
with the business, realises what a 
vast sura of money Is s]H*nt each ,>ear by 
large drygoods dealers in making up 
samples of tlieir various lines of gcaids. 
It Is not uniisiml for a large house to 
spend twenty Ihousund dollars on sam- 
ples for a single Hue. And fre«iuentl.> 
over a linndnsl thousand dollars repre- 
sents the aniinul sample bill of a stugle 
coiieern This may s<*em incredible, un- 
til we uiiderslund that large numl>ers of 
sample curds must l)o made up, that yards 
and yards of umteiial, often very exjiens- 
Ivc, mast be cut into small pieces and be 
pasted oil the curds by hand. These snm- 
jile cards must go out to drygiMsls stores 
all over the country. I'here are one hun- 
dred and eighty thousand of them In the 
I'lilti'd States, and of Uiese twenty -seven 
tlmusand are department stores Of 
Course, the cnoriaons expense of getting 
<ail a line of samjile cards for a complete 
line of gisals rc*iiders It linpossllile to suiv 
pl} all Ihese stores with a set of curds 


.Sometimes It Is necessary to start np 
the mill Just to make samples. There are 
other dlfltcultles. l're<iuently mistakes are 
made in iwsting the wrong samples on the 
cards opiHislte the printed numbers. This 
will result In the delivery of the wrong 
piece of goods, and may Involve conslder- 
ulile exiiense. 

Ilts'ently, an Inventor who has hud con- 


sldernhle oxiiorlonce In the drygcsals busi- 
ness, and also In the lithographing busl- 
ijesH, roncelvcMl the Idea of reproducing 
the samples by making embossed impres- 
sions on the card. He devised u method 
of reproducing the textile fabric so ac- 
curately that one can actually ctmnt the 
threads on the embossed laitier r(‘|>rodac- 


tion by using an ordinary eonntlug glass. 
Any slight Irregularity in the cloth Is 
faithfully reproduced. Kven the slightly 
frayed edges are there. lie has shown 
this work to expert drygoods men, and 
has completely deceived them Into think- 
ing that actual pieces of cloth were pasted 
on the card. Instead of making up the 
samples In separate cards, he makes up a 


complete lino in a long folder, something 
like that of a railroad time table. A por- 
tion of one of these folders is shown in 
the accompanying engraving On the first 
l»age Is a piece of the actual material 
which the buyer may examine critically 
to test the iiuallty of the Hue. The differ- 
ent imttenis he can select by referring to 


the sampies. As an evidence of the pare , 
fection of this emboased reproduction, notl 
only colored samples of cloth are repro-* 
duced, but even white goods. Every | 
thread Is there and the height of the em- 
bossing eanals the thickness of the thread. J 
The paper sample card has been adopt- . 
ed by a number of. large merchants in i 
New York city, who find that it cute^ 
down their sample bill fully 60 per cent. ^ 
They do not have to wait for the material 
from the mills before making up their 
samples, but can have them rei)roduoed >; 
from the design, and they no longer stand 
In dread of a mistake on the part of the 
paster. Furthermore, they can have 
enough cards printed to furnish every 
drygoods store In the country If they so 
desire. 

Imitroved Mail Exchanging Device 

S o many accidents have occurred In 
delivering mall from fast moving 
trains, and there have been so many fail- 
ures to catch the mull sacks from tho 
roadside crane, that the Post Otfice De- 
partment a few years ago advertised for 
Inventions that would overcome tho diffi- 
culties. There were many responses to 
this invitation from the Government, and 
two or three of the inventions have 
already received the approval of tho Post 
Ofllce Department Among them Is the 
one shown in the accomtwnylng illustra- 
tion. The device was tried out for a full 
year on the Illinois Central Railroad and 
was found to give perfectly satisfactory 
results. 

Attached to the train Is a metal frame 
of rectangular form which forms the 
month of a bag uuido up of cluitus. This 
crane Is binged at one side to u pair of 
bars across the mall-cor door, and It can 
Im moved to either side of the door, de- 
iwudlng upon the direction of travel of 
the train; the lower outer eorner of tho 
hinged crane Is coiine**ted by n rod to an 
extension of the lower cross-bar and bears 
against a heavy spiral spring. The mall 
crane at the side of the track has a single 
arm Instead of two as berelofore, and 
from this two or mure mail bags may be 
suspended. As the train nears the mall 
crauo the Iron frame Is swoiiig out to catch 
the mall bag. The shuck is taken up by 
tbe chains and by the cull s)*rlng referred 
to. The recoil of this sijrlng throws tho 
device back to tbe cur door with the 
mall sack in the exchange bug and the 
mall clerk cun then readll> draw It out 
without reaching outside the cur door. 

At tbe roadside a similar crane and chain 
bag Is supfmrted In prois>r position to 
receive the mull bags that arc susitended 
from the lower bur of tbe mall car ns 
shown in our lIluHtratlou. Tlu< only dif- 
ference between tbe roadside device and 



Sample card with embosaed printing in perfect imitation of cloth samples. 
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E HM on ttw tMln, l« that tne 
R hirsW |i»d miicta iaor» nib^ 
I>urlii« ti)« operation of thin 
k the lUtnolM Central Ballnmd, 
have varied trom a aingle 
ataintnx a handCnl ot latten to 
and a iMotih of 810 pounds In 
Blncle pouches practically empty 
sn caught and also pouches j 
that they could not be strapped 
Iddte, os la necestiary with the 
of book. All conditions have 
with ttaluB running from three 
ntles an hour up to sixty miles 
ivlthout damage to a single piece 

kAt some of the stations where hereto- 
^re it has been the practice to make de- 
Iverlos ten or twelve hundred feet away 
the station, the tracks have been 
gpcoad, and the device has been located 
between them directly in front of the 
depot and under the eye of the station 
agent 

Adjudicated Patents 


■^entii reported in the I’atent OtHoe O#- 
cioj QuattU, ore the Wilfley patent, No. 
6(X),675, for an ore oonoentrator which was 
held valid and infringed in Mine & Smelter 
Supply Company v. Braookel Concentrator 
Comptiny; the Claude and Hoss patent, 
No. 664,3^, for an apparatus for storing 
and distributing acetylene gas, limited aR 
to term by the British patent, No. 29,750 
of 1806, granted to the same patentees, 
which expired by limitation June dOth, 
1610; also held not infringed in Com- 
merdal Acetylene Company v. Searchlight 
Oas (k>mpany; the Luta patent. No. 839,- 
071, for a machine for heating surfaces, 
held invalid; also not infringed if conceded 
validity in Equitable Asphalt Mafntcnano«i 
(kimpany v. Parker-Washington Company: 
the Hood patent, No. 858,070, for a burial 
crypt, held void because the subjeoUmat- 
tcr is not within tJie patent law, Interna- 
tional Mausoleum (Vimpany v. Sievort; 
the Spafar and Stichler patent, No. 948,- 
773, for a gas iron, doims 2 and 7 held 
valid and infringed; Strause Gas Iron 
Ckimpany v, Weil; the Hamilton reissue 
}>atent, No. 12,750 (original 019,567), for 
a face plate for burial caskets, held void in 
National Casket (Company v. Stolts; the 
Seeley reissue patent, No. 12,757, for an 
incandescent lam|> socket, lield valid and 
infringed and in Bryant Electric Company 
V. David Kilhsih Company, and the Smith 
rttissue iiatent, No. 13,0:i.‘l (original No. 
759,o:i7), for a lamp, hold void as not for 
the same invention disclosed in the original 
liatont; also held not infringed if valid. 
Smith Incandescent Light Company v. 
Welsbaoh Gaslight Company. 


mas; eadnem of n|dcMp; oonvenienoe in ! 
dlranwi g and reflUing; <^oult to upset; 
easily handled, and capable of being carried 
in the hand or being hung on the walls; 
adid material, light, durable, and unaffect- 
ed by dampness or the results of the de- 
composition of the carbide; strong burner 
of long duration and placed or arranged so 
as to avoid extinction from dripping water 
or by mine violences; production of gas as 
constant as possible; rational generation 
from the point of view of purity of the gas 
as well as the yield of the carbide; utilisa- 
tion of the present sizes of carbide; in- 
tensity of 6-10 candle-power as far as pos- 
sible; duration of ohatge as long as pos- 
sible. The competition shall bo divided 
into two oategoriea: (1) portable lamps 
for oairying by hand, duration of obarg«i 
8 to 12 hours; (2) portable lamps for car- 
rying qa thAiorehe^, of extreme lightness 
and a duration of at least 4 to 5 hours. 
At the discretioii of the jury, either one 
or two prises may be awarded, of a total 
of 5,000 francs, which may be granted, if 
two prises are awarded, as to 3,000 francs 
for the best portable lamps for the hand, 
and as to 2,000 francs for the liest portable 
lamps for the forehead. The moiiela, with 
description, price of re-sale, etc., must be 
forwa^ed b^ore Maruh 20th, 1913, to the 
International C-ommittec of Carbide of 
Calcium, 5 Rue des Granges, Genova. 
The jury will be composed of competent 
delegates from the different countries nomi- 
nated by the respective acetylene unions. 

Prizeg for Electric Mine Lamps 


Competition for Miners’ Lamps 

T he use of portable acetylene lamps 
has become general in a laig^i niimlxir 
of mines, and this illuminaiit has definitely 
replaced the old lamps, oil or otherwise, 
thanks to its ohoapness and the excellent 
light given by it, and the number of acety- 
lene miners’ lamps at present in use can 
lie counted by the hundred thousand. 
Nevertheless, in spite of various models 
omplpyed, it does not seem that any of 
them completely realise all the conditions 
which a goo<f 'miners’ lamp should fulfill; 
it is, perhaps, on tlds account that this 
application of aoetyleue is not so universal 
as it might be. The earbido factories have 
therefore decided that bere thay had to 
find a perfect article, aud they have just 
estabU^ed au International Competition 
to tbis effect, of which the following are 
the ooaditioas: 

Under the auspices of the acetylene 
unions df fhe ddferent countries, a oom- 
petitlon for acetylene .lainpe for mines not 
•oonMdng fice-damp is opened tram now 
under the care of the International Com- 
mittee ef Oeibide of OaMtiin. at Geneva. , 
The piiee or prisee shall be awarded to the 
lamp or lamps whieh ntost oompletidar ful- 
mi^CoUowlng conditions: Slmpludtyand 
mgidMity; eheapness; Bteenglh and light- 


^ the report of the judges in the compe- 
tition promoted last year by the gift of 
t5,0Q() by a colliery proprietor, which had 
for its object the encouragement of the 
production of safe and efficient types of 
eleotno lamps for mines. The judges, 
CTiarles Rhodes, a former jiresident of the 
Mining Engineers' Instituti*, and Charles 
Men, a member of the recent departmental 
committee on the use of electricity in mines, 
had submitted to them one hundred and 
muoty-^vo lamps, and have awarded the 
first prise of $3,000 to the C. E. A. G. 
lamp, sent in by F. Faxrer, Dortmund, 
Germany. Inasmuch as a number of other 
lamps possess considerable merits, tho 
amount offered for competition has been 
divided into the first prize of $3,(K]0 and 
eight prizes of $250 each. In an early issue 
wo will publish in the Inventor’s Depart- 
ment a brief illustrated article on the 
prize wituier’s lamp. 

Notes for Inrentora 

Novel Cup or Hole BIm for Gold Links. 

—This cup or hole rim, patented, No. 
1,041,081, to Howard Hinckley of Wash- 
ington, D. C., has a cup section and a 
lower anchor section, one of tho sections 
having a threaded stem and the other 
helically disposed lugs which form a muti- 
lated thread and by adjusting the connec- 
tion, the cup may be located properly 
with respect to the anchor section. 

A Drinking Bowl for Horses.— Richard 
Marldey of Norristown, Pa., has obtained 
a patent, No. 1,042,240, for a dnuking 
bowl for animals in which there is a ImwI- 
shaped body portion and a nozzle project- 
ing upwardly witlim the bowl and shaped 
to be taken into the mouth by an animal, 
the nozzle having a passage through which 
water passes from the supply and the sidee 
of the bowl project above the top of tho 
nozzle. 

Two Now Bdimn Patents.— Thomas A. 
Edison has secured a patent, No. 1,041,750, 
for a conveyer in which there are upper aud 
lower runs of a belt and means whiob re- 
ceive the material discharged from the 
upper run and direct it forwardly upon 
the loWw run in the dneotion of travel 
of the latter at subetanffaily the same 
speed as that of the beli Mr. Edison 
has alto secured a .patent, No. 1,041,683, 
for a phonograph stylus, this patent being 
assign^ to Thomas A. Bdison, incorpo- 
rated. The invention in this patent in- 
I ohides a stylus for talking machines which 


is formed of crystallised boron with a 
rounded point adapted to travel in the 
groove of the sound record. 

Wanted, a Gose-fittlng Glass Door 
Knob. — Crystal door knobs of out or other 
glass continue to grow in favor. A cor- 
respondent oalls attention to an objection 
to this form of mounting in that the con- 
nection of the glass with the metal seems 
in present forms to involve a greater pro- 
jection from the surface of tho door than 
the metal or similar commercial knobs, and 
suggests the possibility of so connecting 
the glass with the metal as to enable the 
fitting of the crystal knobs as near to the 
door surface as others. This may necessi- 
tate ohaiiging the form of the knob itself 
as well as the method of oonneotion with 
tho metal, but the thoughtful inventor 
should have no serious difficulty in pro- 
ducing a knob free of the objections above 
noted. 

Touring Aeceesorlea. — Now that auto- 
mobiles have so advanoed that they make 
extended tours more and more desirable, 
greater attention will lie given to the at.- 
tachmonts and equipment in the way of 
facilities for camping out over night, as 
well as along tlie culinary line. One has 
only to consider the sleeping aeoonimoda- 
tion of the ordinary gypsy wagon to realize 
the opportumties of oven a small car. It 
is believed that one could devise a simple 
form of folding cot adapted to be supported 
uiH>u the front and roar seat backs. The 
problem would doubtless lie more in the 
moans for anchoring tho outs m place than 
in the folding features for close storage, but, 
possibly, the inventor may oomhine the 
features For cooking en route, cshaflng 
dishes and other forms of alcohol stoves are 
convenient, aud kits with facilities for 
using gaaohne, the fuel at hand, may find 
favor. 

Operates Alarm Circuit frem Tanlt 
Lining. — John P. Williams and Herman 
Huhn of New York city, assignors to 
Electric Bank Protection Comiiany, have 
patented, No. 1,041,395, an eleotrothernio- 
Btaiio lining for vaults, safes, etc , in 
which the spaced tbennostatie conduct- 
ing plates in layer with lining members, 
operate when subjected to heat, to actuate 
an alarm, in an alarm circuit which in- 
cludes the spaced layer plates. 

Electricity Utilized In Cotton Harvester. 

A San h'ranoiHoo man, Willie Robert 
Mcromh, has patented an improvement 
in harvesting cotton by which the cotton 
on the jilaut is ohargid with olootrioity to 
cause it to expand and a current of oloe- 
trified air is utilized to remove aud harvest 
the cotton when it has Isien thus exjiaiided. 
Tho |>at«nt claims the pnHiess and also tho 
harvester in which the process is utilized 
m the field. Tho patent is No. 1,041,050. 

Muffler for Motor Boat Engines. — 
Roliert Sheldon Strahan of Brooklyn, 
N. Y.. has patented. No. 1,041,190, a 
muffler for motor boat engines which 
muffler is in the form of a funnel-shaped 
chamber attaohed to the end of the 
exhaust pipe of the engine with tho open 
end of the chamber to rust slightly below 
the surface of the water, so that a partial 
vaouum will be formed in tho chamber. 

An Elihu Thomson Arc Lamp. — In 
patent No. 1,041,197 to the General 
Eleotrio Uompany, as assignee of Elihu 
Thomson of Hwampscott, Mass., is shown 
an electric arc lamp in which the lever 
for operating the arc establishing clutch is 
actuated by an electro-magnet and means 
are provided for damping the action (d the 
nleolro-magnet for minrorcing the bite of 
the clutch by and in accordance with the 
action of the elootro-magnet. 

A New Multi-stage ElasUc nntd Tur- 
bine. — The General Electnc ('ompany, as 
assignee of Louis C. Loewenstein of Lynn, 
Mass., and Leonard H. Oyer of Green- 
wieb. Conn., has secured a patent,’ No. 
1,041,121, for a multi-stage elastic fluid 
turbine which has a furnace within its 
shell for reheating elastic fluid between 
stagee, the reheating means being located 
I between the stages and being independent 
I of the generator furnace. 
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Legal Notes 

Assignment Before Issuance of Patent 
Conveys Only an Equitable Title.— An as- 
signment before tho issue of a patent of 
tho entire interest in an invention eon- 
voys only an equitable title, and the holder 
of Buoh an ossignmont, even though it be 
duly recorded in the Paten! Office, cannot 
revoke the power of attorn(>y given by the 
inventor in his applioa.tion Following an 
old decision by Chief Justice Taiuy, the 
Patent Offioe has repeatedly sustained this 
view, holding in one ease that where two 
instruments are recorded in the Patent 
Office, both of which jiurport to assign 
the invention disclosed m an application 
and only one oonlains a request that the 
(latent issue to the assignee, the I’ulenl 
Office, under the authorities, should reeog- 
nize only the right p> jiroseeiite the case 
of that uaEigmM> to whom it is requested 
that the patent issue, and this to the ex- 
clusion of the other assignee The praeliee 
is founded ujicn the principle that jinor to 
the issue of tho patent the inventor has 
an imperfect and inchoate right which he 
may perfect and make absolute by having 
letters patentr issued to linn, and an assign- 
mout, including a request for the issue of 
the patent accordingly, iinsses the legal 
title to the assignee, because under it the 
assignee has, as the inventor hail hy law, 
the right to secure letters in ins own name. 

“Tabloid" a Proprietary Trade-mark.- 
Aetiording to the t'xford Eriglisli Dmtion- 
ary, edited by Sir .fames A H Murray 
at tho Clarendon I’n'ss, Oxford, voluniu 
IX, published October 1st, 1010, “tabloid” 
was registered as a tradivniark on March 
14th, 1884, in England by Messrs Bur- 
roughs Wellcome & Co. for clieniioal siib- 
stanees usttd in meiiicine and pharmaoy, 
and afterward for other goods. The Court 
of Appeal m England held the term to lie 
a “fancy word’’ as applied to the giswls 
for which it was registered, anil w<«ir<l- 
ingly restricted llie use of the term to the 
prcjiarations of tho firm named. ‘‘Tal>- 
ioid" is also a valid tradt>-niark in this 
country for Bimilar preparatums made by 
the Ann. 

Trade-niaiik Notes 

Proof of Iniyingement. — In the case of 
Gorham Manufacturing Comimny v. 
Bohmidt et ab, tho District Court B D. 
Now York, by Justice Hazel, has held that 
proof of sales by defendants as dealers of 
artioIoH hearing infnngiunents of com- 
plainants’ tradtwmarks, although to agents 
of complainants only, together with proof 
that defendants had other similar articles 
displayed for sale in their store, is suflloiont 
to entitle complainants to an injunction 
and that ilcalers are obliged to he on tlieir 
guard wlien buying from manufacturers 
and to a isirtaiu extent are put upon in- 
quiry as to tho character of the manufac- 
tured product and the manner in whieli it 
is labelud or impressed us well as the pack- 
ages m which it is cunlained, in order to 
protect the trade-mark rights of other 
manufacturers m tho same business. 

Names of Ex-Presidents net Registrable 
as Trade-marks.- The iireserit Coiuniih- 
Rioner of Patents refiisetl some years ago 
to register the name of ex-Presuieiit drover 
Cleveland as a trade-mark for cigars upon 
the ground tliat to use the name of ex- 
Prosidents as trade-marks tends Ui detract 
from the high office which they have held 
and for that reason it was bi'lieved to be 
against puhho policy for the Patent Office 
to encourage such iii«‘ of the names hy 
allowing them to be registered os trade- 
mar ks. 

InsnlBcient Use of Trade-mark. In the 

trade-mark opixisition case of Patt^Tson v 
Hay, it apjiearofl that llie only iim' liy Hay 
of the mark for a liquid binding agent for 
roads, etc., boii been uiMiri a small nuuilxT 
of gallon cans of the solution wluc.h were 
shipped 08 samples. Cotnmissioner Misire 
held that this use was not such that any 
trade-mark right could Iw haswl upon it 
and sustained the decision of the Examiner 
of Interferences in favor of the opjiositioii 
by Patterson to tlie appbuatiun tor regia- 
tration filed by Hay 
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RECENTLY PATENTED INVBNTIONfl • p«r»peirtt»* of tto deriet In 
* .. _* . pooltJon on tbo Inde* flncer. 

iT'iZHedZy M«w.iwnt LOC«t W>R BABCTLH BBIDORB—H. C. 

with the luTontoM TtTiii* on oppUcnttoB to the *P*‘*“°» 

Uvnuin, lH„«rtn.en. of ttf Sc-nxtr.c m uC W S, tt. InS 

MnaicAw which It Molly monlpalsted ao m to 

permit tbn brldce to open. It proeldet lock- 
Pertalnlns to Appaml. lop nieone of great power for forcing the heel 

(iAIiMION-r I'OUM— E. T 710 of the wunterwolght tightly ogalnit the brath 

lirnailHat N.-tt l..rk. N. T. Tble Improve- log l*loch «• ae to prevent any movwnent of 
,m.,it I. imnneiit form, more eepecUlly the bridge while In OM 

(liHluiHtl f.ir flttlug eUlrlB, petticoat* and like gll-IfON VALVE TOK FttraBINQ TANKS. 
t'tiriNi'iilH and arruDgnd to aupport pin* which — j, J, Ucvau, 8S6 Lenot Ave., Now Yorli, 
(Hii III KiiiM'uIcntly removed by the operator N. Y. Thla Invention relatea to dlacharge 
fur uHi- ill flttluK the garment valvea of flaehlng tanka for water cloaete. 

( iiNVintTlBI.K rioou, CAPE AND VKIl.— urlnaU, and other almllar feature*, and the altni 
MMllll^ JonaHTiiNE, 75 H fith Rt , Brooklyn, !■ to provide a valve for permitting a full otj 
N 1- I'hla liivciitleii provides a convertible only a partUl dlacharge of the water In the; 

and Mil arranged to form an at- tank from above the normal level of the water. 
tra.llM- and lomfortalile article for the pro- In the talk; to pnovlda nieaa* for the escape! 
tecthiii of the head neek and chest In cold of overflowing water from the leakage of vAlvo 
weather, or to fiirm a cape, ot an aeeeasory, coeka; and to prevent waata of water by teak* 
or a trimming or a veil <iver the head or «k« or other canaea. 

HnrSwnre and Tool*. 

Pertalulag lo Aviation. COIN-CONTROLLED LOCK,— D, W. Woon, 

DIKE BAVINU (JAUMK.NT FOR AVIATORS, eare of McNutt A Sbattuck, 12 Knight Block, 
K.iNrANr.!., .are of Mona C () Onlstaa, 
ir 10(1 Hill- Adel Miiaelm, Alexandria, 


Ingaiileiir 100 Itiie Adel Moaelm, Alexandria, to a coin-controlled lock, and more partton- 
Kgrpt '('Ills Inveutlun provides a garment larly to locks on doors to roomt, to eatar 
tdspted for aviators, to prevent Injury or which a charge la made. It provldos a loek In 
leath when he or she 1* dropped with or from which the coin will remain In view after 
in aerial craft Use la made of an Inflatable the door Is unlocked and will remain In this 
using, preferahly made of connected sections position until the door Is opened from the 
if riihher nr any other Inflatable substanen Inside 

with air receiving npertun-s therein and moans COMBINED HEAT DBEBBER AND CUT- 
siherehy the shock of a fall or blow will bo holdkr.—W. Kaiscb, IBS Bo. Main Bt, 
lubstantlally absorbed by the casing and Its Wilkes Barre, Pa. This toot provldos for 
[•arts and not communicated to the aviator always having a plurality of cutters with the 
within the casing dressing-tool, which may be readily attached 

to and detached from tbo dressing-tool and 
or Oetieral Interwot. receptacle. There is thus no 

COMBINED EyEr!t.ABS-0A8B AND danger of losing the entters, and tho dressing- 
SCREW DRIVER II AHiikK. 414 E 187th tool has been so modlflod as to combine tbore- 
St , Bronx, N T , N Y. The object here is with a suitable receptacle which altera ita 
III provide a eomhlned e} eglass-csse and screw- atructurc, hut eo-acts therewith to obtain n 
Irlver, of which the case Is adapted to c-arry definite reault. 

■veglassea In the usual manner, and tho driver CHECK E. W ChAna, 017 3d Avo., 

1, mounted on the case to per.., It convenient Potershurg. Kla The Intention here 

removal thereof for repairing the eyeglasses Inexpensive con- 

In case of need strnctlon and arrangement of parts whereby 

NON-METALLir OEARIND. — C. O. L. CAB- to provide a door check which will be eIBcieatj 
nsLh, Pearl UDer, N Y. This Invention pro (n yae and possess strength and durahlllty, 
vldes a hearing, pulley buahlng and like artl- and lu which tho tenaluo may be readily ragu- 
clea, foimed of wood and no treated that tho luted 

fillers are hardened, and the wood Is permeated uiiom iai'K v Msiibh North Bt ha. 


e arfldo exceedingly aervlccnble for 
lining and other inaehliiea, especially 
It oiling can be dispensed with 
lUMMKU— .7 W E LAKBn, Box 


RUDE .IAI'K— F. Mii.i,BR, North Bt.. be- 
tween Union Place and Wyckolf Ave., Brook- 
lyn Hills, New York, N Y. This Inventor's 
aim Is to compcusati' for the wear on tbo solo 
during the period of wearing the shoe. An ob- 
ject also la to restore the reatUency, elastictty. 


10!l, Victoria, Brltlali I'olumlila, Canada Thla rtreugth and stUfenlng to the soles nndcr the 
liiventlon ri-lates to hammers for plamis aud limtep, and to afford an litiprovi*d resttng place 
other strlugi'd liistrunieuts, and more particu for the lw.ll of the foot, 
larly to till so. ket or Joint coiiiieetlng the head jiolDKR TOR INKWELLS.— C. Kbickb, 
with the sh a ok of tho hammer. An object Is gj gj Boardstown. 111. ThU invenUon 

to provide a Joint or aocket, wUcreliy a nevr 

head may he readily applied to shank of ^ ^ poritlon 

the hamnu^ without Interfering with the rest 

of the mechanism thereby proventlBg the tplll- 

DEVil'K FOR COOKINO C07''1'0N SEED lng aud spreading of Ink on the top of the 
OK LINBKED MEATS. — C. II FnhsoN Hem- dcak. An Important feature of the Invention 
phis, Tcnn„ care of .1 W Todd. New Orleans, i, the part the holder plays In sffardliig pro- 
Iw An object here Is to provide a device tertlon to books and papers. In caao any Ink 
havlug a series of retainers, each provided u opiUed or there Is a surplus of It. tho Suid 
with n movable (over, which may be held In u rouined In the bottom of the holder and 
(lose coiitait with tho charge to bo cooked, cannot pass to tho receptacle or drawer below, 
nnd which Iiiiiv he moved automatically by insbct TRAP— C. Hobstmanw, Oswego, 
the pressure of the charge Itself, or roanuslly. principal object here 1. to provide 

SCREEN BED F B Eabto.n, 321 E, 16lh g trap having a maximum bolding capacity. 
Rf , Mnnhuttiiii, N Y , N Y This Invention simplicity of construction, and arrang^ for 
has reference to hospital beds and the Im- „asc of manipulation. Tho inserts sro cap- 
provciiiciit Is provided with moans for screen- turod by being drawn by tho bait In the trap, 
log the bed on liolh sides of the same when to enter through the slots at tbo bottom of 
the occuiisnt of (he lied requires medical at- the trap From the bottom disk they cmwl 



® / / yfv successive wire disks- Bomewherc in their cUati 

\ resshlng the topmost disk where most 

rM'* V ? **'“ *" deposited the Insects are ovnr- 

come and die The engraving Inserted bors- 
( with shows a vertical aectlon of the trap. 

^ — 7 ^ door check AND HOLDER.— H. A. Qo*. 

I tapsbon, eare of J V. Addis, Nauaorl P. O, 

— Bewa River, FIJI Islands. This luprorement 
FINGER t’urr. Is lu means for retaining in an open or pne- 

tlnlly op('n position, a door, gate, window or 
Is positioned, the parts helag inov- other swing elhsure, and fans In riew n oateh 
M-ly to each other and being adapted which will oiwrate Butomatloally to ensape 
1 In sneb removed position whereby the door or other closure when tho latte* I# 
of the Huger or str^btanlng there- sufliclently thrown open, and hold tbo ORM, 
i:ntcd. The engraving Iterewith showa ' from closing until purpoooiy isliMaod. 


DOOR 0« WlNDOiW liOOKs~T. «. |llUiaili|< 
tM Walkar 8t., Now Tokfc, #. ». «|(i Rotfclt 
la tor ttw ta.oeesrtag a fiklMtoilfi iMf'fr alM 
'nwvRhit «Uoct la any '4«)to«4 WMnm 
toNjeos art aaod for loekHlg a jjhto or 
dow khiil whoa toe sam* 1» mC tiVilifM yUA 
rogtilnr lotos, and an o»M boto la- to Bto 
vldo a tovlea whteh mar ,to ORiMt tonMi to 
too poekat or sultaaao when away (Mto 1 mm> 
FASraNiMa dbiyic]b.^r. y. tontoapn toto 

fl. T. naapag. Boom 17, IMt C toi ntot Bt* 
Donvor, Colo. The Inventloa rotatoa Btowany 
to fattening dovlcea and lUoto parttocdatly Is 
dlreeted to a strnctnro which Ig otoatoilto 
adapted tor securing tbs linos ftoto too brldlo 
Ut or baiter of a bone to order ttot tbo 
BDlmgi may be hltebod to a aattoUt yoit or 
other anpport. 

APPABATUB FOB MAXINO TOOTHKD 
OBABINO.— F. HuMituik, Barton PovtfU, 
Baatloigb. England. The present tovontton re- 
lates mors partlealarly to generating appa- 
Irattts for noB to the production of the opst- 
latlve surtaeos of tot helmot-sbapod tooth , and 
! eonespondsntly abapod roeosaea or holoo oon- 
stltntbig tbo generatod olowanta to too wolL 
known “Bumphrla" typo ot gearing to V. B. 
Patent No. 8B»,MS, nnd C. B. ponang appU- 
catioa Berial No. d«7,lB4. 

TOOTHED GaARlNQ.— F. Boiinnia, Bar- 
ton I'evetil, Baatlolgh, England. This toocn- 
tton lelatea to appantna for piodnctog tho 
operative snrfaces of tho so-called "gansMIlod" 
motton-tranamltting elsments to geortog 
wherein the operative enrtaco of a atotion 
transmitting eloiaeat to one member la pro- 
duced by the gsnorntlve aetton ot a rotary rat- 
ter having an effactlve proflie which ropro- 
oenta tha operative lurtaee ot the eeaottng elo- 
meot In the other member of toe gearing. It 
relatea more particularly to tha apparatus 
In U. a. Patent No. SSB.m and D. B. ponding 
application Serial No. 487,154. 

APPARATUS FOR MAKING CONFETTI,— 
0. O. OnipriM. 66 Wall Bt., New York, N. V. 
This machine makes confetti by cutting up n 
sheet of paper or eardiKMrds having perfora- 
tions tberethrottgh arranged In rowa The per- 
forations may have varioui sbapoa, and when 
the paper la cut up. It Is divided along Uoos 
Jitinlng the centers of the perforations of each 
row in one direction and other Roes at anglea 
thereto. 

ABSEMBLINO MACHINE.— OSOMS A. Ba- 
aiGN, care ot Deflance Machine Vorka, De- 
fiance, Ohio. This asaembllng machine It more 
eepeelally designed tor aseembUng the tec- 
tions of wooden wtaeols such as are used for 
automobllea and other vehiclea, the machine 
being arranged to Insure au accurate and 
quick aesembttng ot the wheel porta with a 
view to form a true wheel and to provide 
the wheel parts with s false or a temporary 
bah to bold the parts together until n tire 
is placed on the rim. 

SCRAPER ATTACHMENT.— 0. K. TccKSk, 
Bpringwater, N. Y. The Invention relates to 
road grading machines, sod particularly to 
attachments for scrspCrs end an object is to 
provide a structure which will permit the 
scraper to readily poos over obstructions with- 
out iojury to the machine or the scraper. 

CUT OFF FOR BOX COVBBINO MA- 
CHINES.— A. BCI-I., 108 Beach Bt., Jersey 
City. N. J. The improvement Is In cut offs 
for box covering machines or the Uke, snd the 
purpoee Is to provide s structure whereby the 
cutting knife will automatically disengage It- 
■alf and when worn may be adjusted for pre- 
oeatlng a substantially even cutting surface. 

REDUCING VALVE.— 8. A. SriRSOR, 761 
Amsterdam Ave., New York, N. Y. The moro 
particular purpose of this Inventor Is to pro- 
vide a valve having a great variety ot umb 
land being of simple structure sud also hetog 
I capable of handling the flow ot liquids to largo 
quantities as well as in high, low or varylqg 
pressure. 

AUTOMATIC WATER LIFT.— O. A. FgaotJ- 
HON and A. MaasRSLl,, Condon, Ore. The in- 
ventloD pertains generally to devices for lilt- 
ing water and more particularly It Invoivea 
means whereby s vacuum may be obtained to 
any suitable vessel eommunlcatiiig with a vrsll 
or dstern whereby atfflospbette pniwure may 
force water from tbo wall or etstorn Into a 
veaseL 

LINE CARRIER.- L. D. BaaniM, B(qf(ip 
Level, Pa. This Invention U an ImprovWneMt 
to line carriers, such as shows la Mr. Bhsfftfg 
prior potont, and like the eoaatructlon aho4ra 
to said prior patent, Is especlaUy Istondod tor 
use to stringing wires after the first wire hM 
been strung, as well us tor carrying too witsa, 
Itoes, etc., across so iDtorvoatog apace tuivtog 
a wire for snpportlag the dovleo. 

rvtne noTora uiMI TMuir Aoeaaaa rt to. 

FLOW MOTOR.— o. C. Moioasi, Kutrow, 
Ohio. ThU device auppltea fuel ta a ataam 
gansrator in proportion to tha watay aappHdd 
to aald generator, and is what is raaMaanly 
known as a flow motor; and la adMStad tor 
use to connection with the tovonttoo dUMoaod 
to Mr. Moore’t appHrattea for « faail Yato* 
!aad foal control. 

INTJSBNAL COMBUBTIOW n(0fNH.-A. •*. 
ICamasooK, 3t4 «h Ava, Oimd MwMk Mlai, 
CRIg aaBtoa has a pair ot c ppiMMl y 






'tit, Albany, 'M. % ''Ehr iha panfoito 'Of «■ 
invontlm nae Is matin wf a trank «n to* M4«S 
toe ear, hanBkto fangaMd *» ton «ar tiaar fi# 
pravtdod wlto haaka angaginf m tm 

lora Janraalati an tM lMin«ara atiti moikannti'W 
travel on the' ttonk, apti mannaitty nWMrtilw 
wsdgea adnptad to ha torasti hatwaaa the »cM 
lera aatj the track to Btmly engntis to* 
hooka with toe trank and toss Into ton tiCoh H 
open, elonnd nr partly npnn posHtoa. Y 

ryilwaY road Bin>.-4. (FOoBwaa, Ea| 
Lula OUipo, oara Cf A. L. Patton. Tti OlBSM 
St, OhUiM, Cal. TMa tavwtor Miui dOviaeti af 
ImprOvnd eongtrunttoa of bleak and provIHM 
I the lama with awtoUe ahaira adaptoti to 
eelvo >ad aupphrt niw, and hat Mae catiAi 
pectnd’toa appentto bleeha by aMoM at atiJant-^ 
ahla mateUla tiaa. 

RAILWAY swrrcRiNa apfaratus.— o. 
CAMraju, Maahatton, N. T., K. % Vhln a»- 
paratoa U tor nae oa railways of all ktnda, aad 
la adapted to obtain roaulta wltbont atopplag 
tho ear or train la order to throw the mrtteh, . 
or evea to alow dowa when the awlteh le np- 
proeahsd, aad It la aot aacaarary to have a 
awltehmaa or other tcaek attendant «a daty 
at the ewltch at the toatant the ear or train 
la paaatog, 

RAIL BRACE— A. B. Dsvia, 8 Oemetory 
Bt, Oneida. N. Y. TUa Improvement hca ref- 
erence generally to rati btacea and macs par- 
ticularly Is directed to a oonstructioa adapted 
to eatend between aad engage both rails ot a 
track whereby the apreadtng of the rame, dae 
to lateral preaaure, may bo provoatod. 

PonaliataMl to VahtolM. 

METALLIC WHEEL.— B. R BOMMSa- 
■conaa. Bo* 1S01, Wlaalpcg, Manitoba, Can- 
ada. Thla InventloB eonsiata primarily of a 
metalHc wheel havlag dat apokoa attached to 
the eldee of e ehanaeUd bub, and ehaaueled 
tire- Between tho two eete ot spohOe retofare- 
lag meana la prorided. ta order to set torto a 
wheel of great atrength which calls tor a small 
amonat of aMterial. 

SHOCK ABSORBER FOR ROAD YE- 
UICLBB.— A. W. Caariail, ST WaatSaM Nad, 
Acock’a Oreea, BUialngkam, Engtaad. This 
absorber coaotsts malaly of a rotate spring, 
over wboM bottom oonvolutloa Is SRp^ a 
plate by which the apring Is eenorod In poei- 
tlon with mesas to aCeetIvsIy grip tbo tolafed- 
out position of toe spring without the latter 
projecting beyond the lowor face of tbo plate. 
Into tbo tprlag's upper convolution a head of 
wood, rubber, metal or liber is Ineerted. Meons 
are provided which expand toe Slit portion of 
the head nnd by Its axpanaton tightly against 
tbo Inner side of the upper ooavtRuUon cauaea 
the head to be flrmly aecured In poaltton. 


DESIGN FOR A HANDLE.- T. F. CDumx, 
818 Hroadway, N. Y., N. Y. ThU oraamentat 
design Is of a stropping bandlu tor any maka 
of safety raaor blade. The concave place or 
thumb seat aad the back of the handle are 
made so as to got the right angle to strop 
a blade correctly, 

DESIGN FOB A BANNBIL— A. B. V*m 
R ipga, cure af Froot A Van Riper, Paterson, 
N. J. This oraamentat design for a banner ta 
V-shaped, tbo main and Interior portion helag 
solid black oa which In white appears Wilson 
mottoes aad a picture of the "White Bouse," 
A white border contains repetitions of a staeil 
and oarsman with the words "Wood Row" 


Item— Copiaa of say of tbnra patoats will 
bo tarnUhod by the SciBMriric AHaaiasH lor 
tea etntt saeh. Pteaoe otato the aamo of tha 
patoatoe, title of tbo tovaatloa, And date of 
thU paper. 

Wa wUb to coil Bttanttoa to tiie fact that 
wa ara to a poaltton to reader compotaat oar. 
vteea to arwy braa«h of patoat or tradmmark 
work. Oar ataS la oampoead «f luncbaalcal, 
alnatrtcal aad ebemlcal exparta, thorougSIy 
tMtoad to prepare and proaonnto all patent 
appUcatioaa, imspectlve of the Mtatpln: aatorn 
ot the anhjoet matter Involvsd, or of Cbo ipo- 
elaUaed, teefanlcal, or sdnattlle haowtotiga so. 
qairad toarnfor, 

We ara pnpand to raader flptaloaa aa to 
vaBdUy or InfcingaiBant ot patoato, or with 
regard to coaflleta arlntog to trado-mark aad 
Inafair mipipatltlan mattora. 

Wa also have aaaontotoa tottiOtikoat tha 
world, who oaaut to tho praatration of pataat 
arti trade-mark appUcatioaa tiM to all aoaa- 
triaa torriga to the UalUl titatoa, > 

Minm A On.. 


tIMti r Btotat, M. W., 
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Once upon a time there dwelt 
on the banks of the holy river 
Ganges a great sage, by name 
Vishnu-sarman. 

When King Sudarsana ap- 
pealed to the wise men to instruct 
his wayward sons, Vishnu-sarman 
undertook the task, teaching the 
princes by means of fables and 
proverbs. 

Among lus philosophical sayings 
was this; 

"To one whose foot is covered 
with a shoe, the earth appears all 
carpeted with leather." 

This parable of sixteen hundred 
years ago, which applied to walk- 
ing, applies today to talking. It 
explains the necessity of one tele- 
phone system. 


/I TRADE MARK is a most valuable busi- 
/ M ness asset. It will pay you to know how such 
/ marks are made valuable, and why and how 
I they are protected. The registration of trade 

marks is explained in this booklet, which gives a 
thoroughly coi^rehensive idea of the reauirements for 
registration. The elements of a good trade mark 
are fully discussed, and many tests to determine the 
requisites of a desirable trade mark are given. 

The booklet is printed in two colors 
and is illustrated by fifty engravings 

Slend twenty-flive cents today for a copy 

MUNN & COMPANY, Solicitors of Patents 

BTamhOffice,lV<uhingU>n,D.C. 36 1 ^ROAD WA Y. NEW YOjlK 


PaTENTSi 


AlWerb of BeD Servke 


For one man to bring seven 
million persons together so that he 
could talk with whom he chose 
would be almost as difficult as to 
carpet the whole earth with leather. 
He would be hampered by the 
multitude. There would not be 
elbow room for anybody. 

For one man to visit and talk 
with a comparatively small number 
of distant persons would be a 
tedious, discouraging and almost 
impossible task. 

But with the Belt System pro- 
viding Universal Service the old 
proverb may be changed to read : 

To one who has a Belt Telephone 
at hts Ups, the whole nation Is 
within speaking distance. 


American Telephone and Telegraph Company 

And Associated Companies 

Every Bell Telephone ie the Center of the System. 


Trade Marks 
Trade Names 

Do yott use a Trade JHaHt? '• 

Do you own the Trade Marks you use ? 

You should read this booklet to obtain a definiie 
and clear conception of Trade Mark rights 


The Mining of Herenlanenni 

(CohpIuM /rom page Ui.) 
who oontinued, no doubt, to mnlm the 
villa at Hwoulaneum their aununer htne. 

They nureed Utsrary ambiUona. Their 
anoeetor, Lucius Calpuraiua Fiso Oieson- 
inua, seems to have been no better or 
worse than the avenge graftlna Rcnnan 
yovemor tn pariibut. One oonorivea him 
as a mild rival of the notorious Vemw, 
who loft no marvel of art in all Sicily 
unlooted while eovemor of that island, 
according to Cicero's account ct him. It 
is eharitable to suppose that Piso was 
satisfied to purohaae the art treaaures and 
the ooUeotion of manuaoripta which he 
conveyed to hts HerouJanean villa, on the 
way homo from his foreign servioe, prob- 
ably at Athens. Several of his bronzes 
have Greek insoriptions on them, and one 
of them, which is a oopy of the famous 
Spearman of Polyklcitos by a late Athenian 
statuary, bears the latter's Greek signa- 
ture, ApoUontot, the son o/ Arehtas. Only 

two per cent of the 800 manuscripts dis- SS9SBS9S99SS99S59S9sa9SS=SSS9S99 
oovered in the Villa of the Pisones are /i|| f A J • 

Latin, all the others are Greek. It is UaSHTied Ad?€l*bf0D9MOti 
from these that the antique mansion takes adnrtMac lo tills is n ssow a Um. Wc 
its best name, The VtUa o/ the Papyrus 

RoUs. psalsd by » rsmltUnss. 

The Pisones, if indeed they owned this ajimura laxiurmiL 

private gallery of sculpture, and library, AOENTs-a.k us about our saaiwy housohoid 
possessed many fine portraits of Greek fpooiwty Hno that wufrisar you ZMrtossowsSit. 
literary and other heroes, both in marble *“•*• 

and bronze. There is a marble one of sample cm with Nm Misttsr. Soms- 

the tragic poet Euripidea. The Pisones S sUm), 

were playwrights themselves. Aleander “•“««»**• 

the Great on horseback, and again, perhaps, 

on foot, is the subject of two exquirite kknton. ohio, oommbroial OLtm it 
bronze portrait sUtuettos. The Pisos had rompfelM' 

two bronze busts of Domoathenea. The Hopwoou. Sdorotarr. 

inscribed one has served to identify all •USman OTMHITUNmni 

the extant portraits of that eloquent ^ ynsR to meet MANUFAcrrrRBR to msna- 
patriot, from the famous Vatican statue sHr!'t^o‘ar^iwinone?yi{i^oin‘p^wtembiirvritb 
down. It adorned the library of the Her- !*i7pTtl5^outi^t“*Biu“^riiffM5pI?iiw^ 
culanean house, together with several other A****'"* J l-f*w*.»oeLiBa8nit..Au5ntowiij». 
inset tbed bustlets of the loading Epicurean UQUP WANTBV 

philosophers Another portrait, of great *ap«l«iwed Mschaniiiai oonstruot- 

Lrgy, was named Piso by cUps^i. 

Othen callvd it Beneoa^ It is the he&dt mun^^uriu insutKEm 
most likely, of «,me late Greek poet. Still ISSSKP* 

another bronze, which was formerly called Jhifniwi ***" 

Plato, is evidently a Itoarded Bacchus. iWimurmoH 

The decipherment of the chared papy- ,.B*nN ji.wELEiW engraving Tsa,b. 
ms roils thomselves has revoale<l the pre* goroughly by msil Btyipitem \emrn better snsravinii 
dileotion of their first purchaser for the 

doctnues and writings of one philosophical ^ .. 

. sect, the Epicurean. To tell the plain sosdsmic. bus^su, Uw. reui wtst^V^’sulBMr- 
truth. Piao’s library is a horrible disap- ISfioi^a^ 
pointment. Instead of lining his pigeon- rATBNTS FOB 

holes with great literature, on tho pattern patent niGHTS of . Double Besder Lock 
of President Eliot's five-foot shejf, this Nut for ssle, wsirsnted to romsm tlsht under sfl 
retired statesman rend contemporary •ibmt!li.*Tdd’r2?i\3.Hsw5e,NowM?ifort.OoS!^ 
philoBophy. His favorite authors might WANTBD 

have been half a hundred lost Greek wanted: One usistant muter ateoimsker at 
poets. They pmve to have been the sort K Kif Tt SirN.V * 5‘" 

of people we used to call divinesi The SSSSToV' ‘ i?oV“'fKhr 
resurreotion of Lord Byron's theological “sndnnt, Navy Vsrd, Brooklyn, n.Y. 
bookshelf in the year 2600 would scarcely 

ctrjn.”'’”''' 

■'Uurb KnxIlNh I cannot pretend to speak, ' ’ '' 

Leariilna that laoRuaxe chlcHy from Its ■MECEIXAKEOUE 

pr, a. li< r. MOML AND FnjE OLOOK TRAIN WORK. 

Barrow, SoDtli, Tlllotsoii, wliom every week MOtnSf "^'tba^Oloak* OraMMy. *^altta^ 

I study, also Blair, tbe blxhost reaehers M ssss eh uutte. ' 

Of eloquenre In poetry or prose. DNTPABIAN LITERATURE SENT FREE 

I bate your poets. «, read none of tboee.” - 

Btill, there are fragments of a speech 

by Hypereides, the man who procured the ronr*iura*riRmnor^r1th"*iiisn"a u iT* ST niOTti^fl Tj 
beautiful Phryne's acquittal by. unveiling better qusBty milk— keep tows deaMTaeaShiiS- 
faer channa to an Athenian Jury, and.'mn K^went fulfy desoriM Inmir two"hS^ bo^ 
essay by Epicurus, and a readable treatise Oo^.*jfo^ui^8tV!''r? AtiinTOn?^is. ■**"** 
on music by a certain Philodemos. 

The labor and the risk of opening these wS5f?nd®i?A5f 
fragile rolls is incredible. I saw a trained wLrS^^tus N'wus^nS °6ift w * n* tlw 
^der imdo one under ^s at Ni^ea. 95^ 

Two silk nbbons held a film of collodion . 

in process of formation. Seotions of the 
charred writing were persuaded to adhere 
to this light foundation, ae a clockwork 
dowly, slowly unwound the moistened 
volume. The reiidor must oopy the sur- 
viving syllables as boat he oan, from his 
Ulaok on black model. 

The decipherment and the pubUeatfam ' 
of the Heroulaneim texts, of the Volumtoa 
Sereidanensia, which were isiued uader. , 
tile imprint of the Heroulanean Aofidaany ! 
lyy Neajxtiltan scholars of the eighteenth 
and ei^ nineteenth ohatudee, «tt)M|lMl ‘ 


Barrow, Poutli, Tlllotsoo, wbom 
I study, also Blair, tbe blxhoi 
Of eloqupnrp In poetry or proso. 




SOENTIFICAMMCAN 


more attention than the exploration of 
p^# W the ruin* did, eipeoiaily alter Eng Charles 

^ pk-- : . - exchanged the crown of Naples for that 

! W«»»liH BiliiP Mr.jB of Bpain in 17fi9— the rook was so hard 

a, . j and slow to out. Moreover, Pompeii was 

Heroulanoum’a triumphant competitor 
)||hm*^WMqBaUad for uniform from 1748 on, when it also was discovered 

^Ptaad cat to JmSSU. and identified. The Bonaparte Idnga of 

Joachim, did much 

ito the man who sharpen* fflsowu for Pomimi. Not so the ^urbon rulers, 

vi« 0<J«. Yon can tall the ganuina who at one time employed only “fifteen 

* trademark — aagea and fifteen children” on the ruins, 

" X ■'O' 5! ? *1^^, 'Jfl 1»*«1 no royal visitor to irnprom. 

/ \ mr fu rrr wtltii h r*i Herculaneum relapsed into a second semi- 

ssys i* W oblivion, from which it was dubiously 
Nei* xk* Migas. rifU cos- rescued by Victor Emmanuel the Second's 
!S^Miin'si7cSL^tu2r acsiernment of two thousand dollars a year 
*^**'*’ *®“”* d'Ereolano from his privy 

naCtetalaadAmCo. Campania, three thousand dol- 

Vm aajlUatltaMtaa 1"” dears about one buried dwelling house 

" ClnTiliaS. a. a year. But none of the lately explored 

w S- « buildings has rivaled the basilica of the 

wMOBwNl UaBOOuC Balbi and the great theater, or even the 

Pisones, They have not 
Freakase— tbs^vertta located even the principal street of the 

1^"' ** ^ 

—****- 1 ^--- ^ mode of olearage and conservation which 
Morn ip«»«ir«r the great reformer of the Pom- 

peian enterprise in the seventies, intro- 
luf duced at Heroulanoum also, is infinitely 
superior to the wild rummaging of the 
d'Elbeufa and Alcubiers. The “new ruins” 
. - iSSjSSJfto Partly exposed and partly tunneled 

a m'S/lt '**'**■ 

iiMdat detlen* wicri: <**y. pe^tap*. ^l>en curiosity cesses 

CO.. B«st,Y.W«Tm,h, to lash modem explorers to dig more than 

* w^wwwu'k. — .MWW a they can properly digest and preserve. 

I i|||TIf| A plJl'rU there will be a second resurrection and 

llllAj transfiguration of imdergrouud Herculs- 
nil OI1JDAO.SM anr Aciiaaa iJiiMicut neum and of its hyperthral sister town. 

Ot om amphitheater and three theaten. 
nriMn imi nin imibin. i( ii toU la eonnatroMS forn foi already recovered, one structure, surely, 
.llffHfitL M^ilr's^n *““*“*^ oould be put m condition for entertaining 

/TsBK^ WriMrof^kictmia pageants. The house of the Roman oon- 

lalinaUsBsl Askssm Gru^ Ca. sul could be preientably renovated with 
ySBy 4 .Km, d* Angeb*’" excellent fac-»tmtle» 

oUd^ liUrM, of its own bronxe statues and graceful 

' — candelabra, plus duplicates of its trans- 

17riIC|^iyf Concrete ported fresco paintings and mosaic floors. 
1 nCl w^PI House decorative signifleanoe and the ar- 

■■'■■■■ II '■ " ■■ tlstic oharm of these things was certainly 

How h k f»ero^.hw much s yMco*, b kt***. greater »n niu than it is in the Naples 
TT,rni ” Fi l m 1-r^-i" t--'-" ' T'- u * ‘ - - ' Museum. And the tourist who cheerfully 

tun an <W»wl in a food, thofoath. ifaantoj onida pny* bls half dollar at the gate turnstiles, 
piibUiedin .4 meSus iSssriMMie / 645. Piiea is DO irredeemable barbarian if he craves 
10 «e»i. hr iii»a. Ondor from yggf iww riwUc w (nm gjgre Cicero aud less Dante than he gets 
MUNN * CO., he.. Mi kkt n , »i iradwaT. N. T. now, at the end of his melancholy pilgnm- 
. ■» —— ■■ ' .■ age to the Qulf cities. 

^ *~***~— n Pompeii, in its weatherbeaten bareness. 

RIFK A Water Supply 1 1 resembles nothing so much as the path 

RAM ^toTrof “ unreoent conflagration. To visit 
tisim Herculaneum is to visit a mine. A blotch 
no\ro?rt>I» S^pumpiws^e®*^^^ bright sunlight Still flecks the serried 

lurahi<MC*..ltIITiWiFab..N.T. d'Elbeuf H histone hole. The bronze horses 
— were found on that piece of masonry. These 
__ sixteen descending and concave benches 

\i^ .sajwmia wore part of the cavea, for which the flower 

¥ ai^Uin ¥jlcflllcl S ‘'**® population held ivory tickets 

f MVMiuu x^avwava v ^ g^,,, y^^ 

Electric Stationary and Portable, Country croaa five oonocntric ledges of more ac- 
Homea apeclal for use with OMoline Engine centuated concavity. Upon these the 
Vicro* CUAMW coarm. aMriMtem.. tom. pa. maEwtrates and the priestly colleges, the 
bullet-headed duumviri and portly de- 

— curiones, the sleek augustalee and purse- 

knights, Roman knights, jostled 
^||^^RHlVRMUuA£Bm3l£BHIIi their cushioned chairs, if the play chanced 
to be a (Ireek tragedy. For in that case 
to U IMOPRS. PRICES t^be ohoms sang aud performed its evolu- 
tions in the orchestra. When the play 
^ f • bmlesque, 

there were orchestra chairs. But the 
~ailBDlrs*aoSiaa highbrows of the period rarely got their 
M Ibsens. The play was more often 

Ml HllltlllR “ ntadley of music and morals, of pw de 

RH RRPBcRsiyAjCttMISMSiHM and mass alignments Interspersed 

sentimental dialogue, such oa we too 

SSmMMW G A R AG E S ^ave acquired a faculty of enduring. “The 


idr-the fenulM Kordn ando 
oe-^UBeqaallsd for uniform 
St ond IntrOBess. iSMnes cat to 


ganuine *“■ "ne 

by ths trade mark — asses and flfto 

on every itona We when they had 
tilostrate one of our - 


JacobMNi GaNUne Eoflne 

gssraSs«Mi^;^ 


The box bete maventc parts fsttins out ( 

Is Weir u saves In Insuranoe rates, (instructed to 
lem to iBsurancs requirements, ws have sa sl- 
im propoeltioa tor dealers at home and abroad. 
WiRC tor eaiaiofiM and spedat dealeri* prieei 
UCOUM EACnai EK. CO.. Beet. Y. W«TM. fa. 

UQUID GRAPHITE 


THE EDISON 


Tim and odw Inponant qUcMiau raUlias to ike uruc. 
tun are <WmmI in a toed, tlmufh, iHuaSretod eitidc 

pubUiedin5ctonrj6c.4mfi<can4«itokffleiir 1645. Pria 


MUNN * CO..J1K.. ArMUen, S 


A Water Supply 

nolTOP niinv furm troubles. Hart 

s?wr!u'i'’")s.rssai 

an auKiaialle nr« Kam HsIaM 
water W ft. for oaob tout of fill - 
nn tro^u^or pump^ns^ex^M. 

IUfel»etieCe,.iniTrid»ah..lt.T. 


Vacuum Qeanersi 


\TYPIt^^WRITERS.: 

m 


.... Pleasures of the Enchanted Island." What 

euA euAA *’*““*' ^ Q'**toree, 

^0 to ]s it not ? Often, too, the people demanded 

Eaeytepatap. Foible, an inexpensive but ridiculous farce of 
BmBHBm Harlequin and Pantaloon, . learned doo- 

EPIIHMMgW.tWi,ltt-IHlEh>tTt5nii C*e‘h***«i 0i bv and giTedy BrigheUa; for this is the 
Lv - _: ' , ; ■ "L .f ], ;T r Vs '' Oscan coimtry where that form of farce 

We Wm Meiie Your METAL had its birth and ia popular atUl. What 
\ 1PJWRT8» NOVISL'I^ES, STAMPP> floa bltea have we not weathered to leam 
^IRGS Illl 4 Swi Artfaht^ tl ^ Calahrial 

1» toim»d'l*r»*»mwrspa^ witmajta«q ^^ Thia aitppoaed platftorm, which looks like 

a aeriea of holea in a tttuMl floor, waa the 
.mawretosmrmmmum .»<••». » the guide Boya, and we nuurvri 

a afPjBmtt iat|toaMirmtoUm»t^ 


Run Your Home on an 
Efficiency Basis* 
with the Westinghouse Motor 

D O AWAY with expen- You may buy a Westing- 
sive human labor in the house Motor and attach- 
home. Much of* the house- ments to dean silver and 
workcanbedonewiththeaid grind knives, to ntn the ice 
oPthe Westinghouse Electric cream freezer, to blow the 


motor — better and quicker. 
The most expert washer- 


furnace or to ventilate. In 
getting the Westinghouse 


woman cannot excel the work Motor to do this work you 
of the electrically driven are assured of a machine that 
washing machine. The ma- will do all that is required 
chine does three washes with no attentiem upon your 
while she does one. An un- part beyond (xxasional lubri- 
trained servant can run it. cation. 

The electric vacuum Let us introduce you to 
cleaner saves servant hire, the good dealer in your 
Half an hour a week will vicinity who can furnish you 
thoroughly clean the largest the Westinghouse Motor and 
room in the house. A woman full information as to the ad- 
may do undignified work vantages of “electrical labor." 
with dignity and without ef- We will send his name for 


with dignity and without ef- We will send his name for 

fort with the vacuum cleaner, a post card inquiry. 

Westinghouse Electric & Mfg. Company 

D*pt. MJ, East Pittsburgh, Penna. 


SpeddMbtice: 

On and after 

Deoisailierlpn 


i^odMa^adne 
uteraturetake 
nedU^ aiutjgov- 
em themsflftes 
accordingly • 




HOW HOME STUDY WILL RAISE YOUR PAY 

Chicago Collega of Correapondance, P. O. B«« aflP, Chicamo, M. 
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MIRROR 


PUBLUHEO EVIRT WUNESDAr 


lUaSCRIPnOM t4.M A TIAR 


If you lu»r mil b«n ■ .utnriber ir^ • SPECIAL THRKk M 
(Ciiudi 75< — Purupe 90c) 

THE DRAMATIC MIRROR CO. 148 Wmm 


SEND P(JK KN.EE SAMPLE COPT. 

Nl MS' OFKER - 5Uc POE tl ISSUES. 

ON SALE AT ALL NRWSSTANDt 

48(h at roM. N«%r Vork Cikr 


Mm IVho Know 

RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARO WRITING 

•Miuini miitlarui WHbi /ur CaloJiwiu 

ECONOMIST TRAINING SCHOOL 
^ ail4iy.ill9lHp.<lhwY«riifli> ^ 



.. hi;h>daM 
Tools are shown in “THE TOOL- 
MONGER” — Its 175 lumes, and will be 
mailed on receipt of 6 cents in stamps. 

MONTGOMERY A CO. 

lOS Fukoa Straat New Yaris CRp 


JUST PUBUSHED 


SOENTIHC AMERICAN 
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EDITION OF 1913 



Compllrr and Kdilor Jor Part 1. Sta- Compllrr and Kditor lor Part II. Bciair- 
TiHTirai, iNroHMATlON. Kdltnr of Tiric Inpobmation. Hdltor of 

( vrm|ii>dta of liormulas. Handbook Handpman'a Workshop and Labora- 

of Tr«^^•l, Ktc Member of ttae torr 

Aiuurlcan Statistical Association. 

The ecfatonal lUff of the ScieBli&c American racares annualljr oTcr fifteen thonsand inquriei, 
covering a wide range of topics — no field of human achievemeat or nalwal phenomena is noglected. 
The informalion sought for in many cases cannot be readily found in teat books or walks of reieT' 
ence. In order to supply this kuowledga in concrete and usable form, two of the Esfilois of the 
Scientific American have, with the amiitanoe of btined ati hawi a m , ptoduced a ttmarIcakU Rtftr- 
ence Boo^, containing over seventy-five thousand facts, and illmtret^ by one thonaend ongravinfA 
for which the endre world hat bean scoured, Immenm mosses of government meteriol have been 
digested with painstaking care with the colUboraliaD of government olficiala of die highest rook, 
including cabinet officer^ and oasMed by competent pco t eaaori of wodd-wide iqaAodoo. 

Owing to the printing of an editioa of 10,000 < 
merely nominal price. Tin purchase ot the book ia 
An elaborale circular, showing i 
will be sent on request. 


ipies, we are enabled to otfer chia book at a 
le only adequate way to judga of iu meiila. 


Part I 

BTATIBIUrAI, INFOIIMA. 
TION. 

Chapter 1 


Chapter 111. 

NOS ANb qiMBainN. 
Chapter IP. 
MA.NurAcTuaaa. 
Chapter V. 
tauuaaca. 
Chapter VI. 
laHCIIANT UAUIMn. 
Chapter VIl. 


Chapter VIII. 

Tna TANASIA CANAL. 
Chapter IX 

TaLanEAPdii anu cahlxs 
Chapter X 


Chapter XI. 
TILKI'IKINB UTATISTICH OP 
TUB sruaLD. 

Chapter XU. 

PONT orricE APVAina. 
Chapter XIII. 

PATENTS, TKAOEMABEa AND 
cuptaiaiiTS. 

Chapter XIV. 

AIIMiaa UP TUB WUBLU. 

Chapter XV. 

NAVIBH up TUB woaiai. 
t’Adlifiir XVI. 
AVIATION. 


Part n. 

BCIIUNTIKIC INFOBMA- 
TION. 

Chapter I. 

CHlMiazar. 
Chapter II 

ABXBOMOMV AMD Tim. 
Chapter III. 
MBTtOaOLOOT. 
Chapter IT. 

UACHIMB arjIliaHTB and 
SIBCHAHICAL MOVB- 

Ohapter V. 

OBOMBnUCAL CUNBTaOC- 
TIONS, 

Chapter VI. 


Net PHee $l.SO PoMpaid 

Bead far large proapeota* and apanAdm popai. 

Min^N«cCO..bKL.fUpUpiEIO » 1 il{^^AYslSWyQIR«IY 


tLamJ $«)*(» front, M th« aumgr* of tAj 
Vae» nad tho plutin model in tbn ftMinni 
Muaenm ihow. Tot little ii vidhle of tii ; 
thii. The book w*ll ww often, nlio, bout 
with painted drop wwneg. end 
with painted ride aoeneiy moonted 
triany uUp pruma that Were enay to Bwltoh 
for ohnoRve. And over the opto top of 
hotiae, aailon doubtleaB Btretobed greet 
embroidered nwningB to shade the Bpeote- 
tors, aa we know tooE did at Rome Uid^ 
Pompeii. I 

Two ivory pl^ tioketa have been found 
in the buried idnybouoeB. One of them 
qiedfies sent or tier 12 in the .AlMhylu«| 
a^on. CempenlR evidently followed the 
example of Atb«u, where atatues of the 
otnario dramatiats adorned the eoene of j 
their tiiumpha, and gave names to leotlona 
of the theater. One likes to think that 
Roman theatera enoouraged many miaar 
■oeial pleaaurea beridea gratifying literary 
ttMte. 1 doubt not that many a Herou- 
lanean lovw tested the preoepte of Ovid'a 
frivotoiiB "Art of Love” 
benohea we are now treading. You muat 
eontrive to meet your sweetheart at the 
eirous, Bays the good poet. None 
between you there. Does her cloak riip 
to the floor? You muat dive for it. Does 
the dust aettle on her dress? You haaten 
to dust it off. If none aettlM, you dust 
that. Presently she will allow you to fhn 
her. and to dilate on the events in pro- 
gress. 

It Is time we oeaaed to eavesdrop upon; 
Ovid’s Roman lovers. The uniformed 
guide shows us out again. It ia up, up, 
over one hundred atone steps from orohea-| 
tra pavement to the fresh night air 
streets of Portioi; for it has fallen dark] 
while we were below. It it too late 
to visit the park of the royal villa La 
l>Vkvorita, so we drive three miles on the 
rattling lava pavement flags of Retina and 
Torre dri Qreoo to our quarters at tbe| 
Hotel du Vdsuro. No time to dress. A 
hasty brush-down and a change of neok* 
wear must servo. Alas for America's 
disgracel They have dressed the dining | 
room in the national colors and verdure 
for our special humiliation, and in honor, 
apparently, of Director Qiuseppo Spinas- 
sola’a recent promotion to the arohin- 
speotorship of antiquities and excavations 
throughout southern Italy. Dr. Spinasaola, 
who is here from Paestum, is provokiiigly 
modest and reticent. What more has he 
found there? A new Greek temple, 
an army oi statues? "There is still better 
news; but you must wait for the oham- 
The explorer's eyes confirm his 
extravagant promise with a merry twinkle. 

At last the butler launobsa a battery of 
Asti spumante grande morgue on the 
house, and tbe glad setwet is betrayed. 
Pariiament has voted one million francs 
for the exploration of Eroolano (applause). 
Tbe King of Italy has been pleased to 
rign this appropriation, and to grant a, 
further allowance of one hundred thousand 
dollaM for the saoie serviei 
sonal resonroes. This credit is good forj 
throe years of opetations < 
scale. Herculaneum will live again. It is ! 
pleasant to be reminded, by an Italian | 
voice, that it was conceived, matured stoi 
brought to the preetot promise of spleodld 
fruition by the admirable ooorage, skUlj 
and dogged perseventnoe of one Amerioan, 
scholar. Dr. Chariea Waldstain. 


NIf M 

A SPKOIAL commission ot tbe IntemR', 
ttonal Ueteorologtoal (>nnmlttee, wlUeh,j 
jmet In Ismdon In June, 1909, propesed k' 
I set of dtorm signals for nse dirougho^ 

. the world. Tlds eomprised araaMMaans 
of .cime-sbaped symbols for mw tty flay, 
and of red and white lantenw tot uto ‘1^ i 
nll^ The daytime porOon of the 
wmo aeoepted at the last moeUfig ot 
, latenattcoai Oommlttto. ImM at 
la hot tea Mt 
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ula, iwwtm, nraiiMd iwtiur objeettona . 
tt ebiHiinted of tlie foUo«liU( oombtiutloin 
at lltfbta, tu a tertltail Unet Jwo red, for 
« e»to eommenoioe wltik tlu «rlnd in tbo 
aortiiWMt qaadmot: two wtiite. for a gale 
commencing with wlml in the aonthWMt 
quadrant; red above white, for a gate 
commencing with wind in the northeoat 
quadrant; white above red, for a gale 
commencing with wind in the aoutbeaat 
quadrant; three lantema, red-white-red, 
for a hurricane. 

The meteorological aervlce of France 
urged that theae atmple comblnationo 
would be liable to confualon with other . 
harbor llghta, and advocated a net of 
three-lantern comblnationo. In a vertical 
row. The Oerman aervlce favored a tri- 
angular arrangement of lights. Various 
other schemes were suggested. An en- 
larged commission on maritime weather 
signals met (n London In September, 1912, 
and after prolonged dlscussiou decided 
that It would be Impracticable to secure 
universal agreement on a single code of 
night signals, bnt that the meteorological 
services of the world — with whom final 
decision In the matter reats— could prob- 
ably be Induced to agree that any com- 
bination of lamps forming a storm signal 
shall have the same significance in what- 
ever country It Is used. As a majority of 
the great maritime countries of the world 
were represented at the Loudon meeting, 
the ultln ate effect of this conclusion may 
probably bo forecast thus: All conntrles 
will use vertical comiduatlons of red and 
white lanterns to warn mariners by night 
of the Imminence of storms and Indicate 
the dlrectton of the wind therein. (The 
proposal to display lights in a trlangalar 
arrangement has been abandoned.! Coun- 
trlea will have the Choice of two codes. 
One of these will consist of combinations 
Of two lanterns; vis., the code described 
above, as proposed at the meeting of 1900, 
except that the hnnicane signal will be 
abandoned, and in Its place a single red 
light wilt be used to Indicate an atmo- 
spheric disturbance, without information 
08 to the direction of the wind. The other 
will consist of combinations of three lan- 
terns, and will Include a hurricane signal. 
Lastly, a country may elect to use but 
B single lantern for nlgbt signals; vis., 
a red light replacing all the day stgaals. 

A Airtber suggestion under considera- 
tion Is to use a green fiag or a green lamp 
to Indicate that no warning can be hoisted 
on account of telegraphic communication 
being interrupted, as la now done at 
Xborehavn, Faroe Islands. 

Do Crygtali Ctmdoct Heat? 

P ROF. K. vr. CLARK of the Mliiera- 
logical Ijaboratory, University of 
bOchlgan, has for several years Ijwn ex- 
perimenting to determine the oondncUvIt.\ 
of heat in crystals. The apiMtratns used 
In the tMts consists of a stage for 8ui»- 
portlng the crystal, so arranged that o 
spring presses It up against the contact 
point of the conducting Instrument. This 
Instrument Is placed at right angles, and 
may be heated by a flame. The uusstls- 
factory results were due to the radiation 
of the beat To overcomo this, a plate of 
some rainersl, such as gypsum,. Is dipped 
In parafilne until a thin even coat la formed 
on one side. The plate Is then placed on 
the stage of the instrument with the 
waxed surfttce down. Strips of asbestos 
Insulate the under edges. The iioint of 
the conducting wire rests in a depression 
In the upper unwaxed surface. In this 
I way when the beat la conduoted along tbe 
wire to the crystal. It must actually be 
transmitted through the crystal of gyii- 
sum before it can melt the parafilne. A 
vary dtarply defined etUpee will be noted 
la the paraffine, and this la clearly doc 
to filffeyences in conduetl^ of the 
myrials in diffevmit tUreetitym ond not to 
gafUatlon8'‘from the win. 
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CoOn and Thmnaa ^ tJoaai, Ot Portland, 
Ora., have patented. Na. 1JMO,801, a tr^ 
IFllihh inethdes 4 lT*Ut4p«d <damp- 
Inf KMnthd to a tree with 
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A Library of the World’s ] 
Greatest Business Letters 


The letters that have sold the most 
g^oods, collected the most money, set- 
tled the hardest complaints, won the 
best jobs, had the strongest influ- 
ence-analyzed and dissected for 
you to learn from, to adapt to your 
needs, or to develop an original style 
of your own — with the bestexamplcs 
actually reproduced as they were 
used and graphically explained point 
by point. 


Three years of Investigation by a staff of 
experts employed by SYSTEM, the Magazine 
of Business, were spent collecting the letters of 
firms and individuals; investigating the actual re- 
sults; analyzing the comiMirisuns of costs and profits, 
studying the diilerencc in results obtained by differences 
arrangement, wording, enclosures, etc. 

Every striking idea found in use by mail then charted and diagrammed—and developed 
order house, wholesaler, manufacturer, re- into one complete yet concise library, sl< 
taller, real estate or insurance man, bank, clear and simple that from it any busy man 
ooUector, individual salesman or complaint can pick out for any sort of prqx'isition, an 
derk was followed out and its returns studied, idea or suggestion that he can know m ad- 
This mass of information, this wealth of vance to be successful; or cun turn to for 
ideas, this gold mine of absolute facts was original inspiration. 

a work that will ihow any man 
kowtowrlteor dictate the kind of Irtter 
thatarousesHttcntloa. Unsleiwjlhcnn- 
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Edition — 


investitatic 
Sttbtcrihere 
earnest dedantli 

men that this work puts a Uzht on the I 
writing of business letters that the whole 
business world should be remitted to 
profit by .has deteimlned System on the 
pubbeatioD of a new and public edition. 


dgaia. ai with this coupon brings to you 
the Gomt^e " Business Correspondence 
Library —3 volumes— 0 T 2 pages, trans. 
portatlon prepaid. <2 per memii for 4 
months thereafter— test than 7 ernts a 
day— poyjfor them comiUete anddn ad- 
dition. brings you 5 Y.STEM. the Majea- 
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Four Separate Seats-^Fidl Alli|^ 
Speed, Mileage and Omstaiil Swide 


This elegant new electric acccanmodates four frown iMople,ja anq^ oonidfbrt wittibot ippow;^^ 
obstructing the driver’s view— each in a separate Puilmcin (dhi^^ apacioiji and ItmarlblS^-TOM 
forward, with the ftwjxth a "cosy corner” in ftwrt at til* rig^rt. 

'Anarranfmilt that leave* 

_ ktxA of the diriwef fine’ oad 

sought full vieweqeadwitiiddt'bii^^ ^ 

the usual left hand rear seat, tiati, siMwie ^Mid ^71 ^ f 
pleasant position when driving cdan* dr with 
one other p erson. SSiSSZ 

Qotf dubs, parcels or otiiar ^hnpedhnenta 
can be stowed out of the wB(y, bell^sdi the two side iiliieIrB. 
as shown by the crosses on tile tittie diagram. . . 

Innovations that double oomip^lneurie safe driviolrddd 
permit of superb finish and eqi#nient yours onbr ifHe 
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SCIENTIFIC AMERICAN 

FaoMM im 

NEW YORK, SATURDAY. NOVBMMK 23, 1012 

Ihibllahed br Mnnn k Oo , lomrporaMd. CbWim Allao UaDO, Prwldani 
fi'rwiertrb CninranNi Basoti, Matatarr m4 Traararar 
all at Ml araattway, Naar York 


Kntcrod at thr Piut OAfe of New York. N. Y., aa .Seroml Cliua Matter 
t rade Mark Roclatemt in the United Statea Patent Ofltee 
Coprrifht tell by Mtinn a, Co., Inti. 


kiihiKTipilon one year •l.ai 

roaUice prepaid in tjiilted 8latel and poaerMlom 
Mexieo, Cuba, and Panama 

bubierlptione for Poreivn Countriae, one year, poetaae prepaid. IM 
SniMcrlptioni for Canada, one year, poetate prapald I,n 


Scleniinc American (eatabliehad lOW) par yaar, |»,M 

bvientittc American Supplement (aetabllahad 1*76) . *' »,N 

American Homeland Uai dene “ 8,M 

Tlie combined anbacription rntei and rnlee to forelcn conntrlae 


includiiic Canndu, will be furniilied upon application, 

Ileinlt by iKwtnl or expreu money order, bank draft or ehack 

Munn & Co., Inc.. 361 Broadwar. Naw York 


Till Rdllor ii alwayi (lad to receire for examination llluitrated 
articlee on lubjecta of timely intereaL If the pliotoYraplie ore than\ 
the article! ihnia. and the facte nitflieiiUe, the contributioiie will 
roceire epaclal attention. Accepted artlolai will be paid for at 
reyular ipoce ratea 


The purpoee of Ihia jouinul u to record accurately, 
pimply, and intereHtngly, the world’ e progreea in ecienlific 
knowledge and induetnal achieeemenl. 


The Sherman Anti'Trust Act and the 
Patentee 

O N April IWb, 1012, Mr. OldObld, Ctutlrman ot 
the House Conimlttoe on Patents, Introduced 
a bill, the purpose of which was to revlm and 
eiuHud the laws relating to tiatenta. Xweuty-alx public 
hearlnga for the taking of testimony, occupylug alto- 
aether fifty-two hours, were held by the Sub-Committee 
of the House Commltt-H) on Patents to dlocuaa the 
nierltk and demerits of the bill. Manufacturers of pat- 
ented articles from almost every city In the union, as 
well as prominent Inventors nnd promlneut iwteut 
attorneys testified before the committee The discus- 
sion was limited to those clauses that provide for what 
have become known as the “compulsory license" and 
“non-enforcement of license restrlctAons" provisions. 
Out of sixty persons whose testimony or communica- 
tions are repfirted In the heHiinKH, only six favored 
these provisions. On August Nth, 11112. on the eve of 
adjournment of the House, the orlglunl Oldfield bill 
was reported hack with amendments in the nature of 
a substitute, and with the recommendation that the 
substitute he passed. Congress, however, took no ac- 
tion upon this recommendation before adjournment. It 
la not unlikely, however, that when Congress recon- 
venes, the snhstitute hill will be reintroduced and an 
effort made to iwas It. I-'or that reason It Is a matter 
of conslderiitile imjHirtnnce to study Its provisions. 

The substitute Oldfield Bill provides. In phraseology, 
BoiuewhHt different from that of the original bill, for 
Ciiiuimlsory licenses and non-enforcement of license re- 
strictions, essentially like the corresponding provisions 
of the orlgltittl hill. It extends the application of compul- 
sorj licenses to an earlier date in the life of the patent, 
and exempts "original Inventors" under certain condi- 
tions from coniiiulsorv licenses. In addition, the sub- 
stitute hill conttiiiis n numlier of provisions extending 
the npplleatiou of the Sherman Anti-Trust Act, wher- 
ever patents are Involved, to s|ieelflc transactions that 
are not now covered hy the Sherman Anti-Trust Act, 
and which, If no patents were Involved would, under 
the existing law, or even und<«r the substitute Old- 
field Bill (If passed) He outside the prohibition of 
the Sherman .tntl-Trnst .\ct This extension of the 
Hhermau AntITrust Act, hy which siieelflc transac- 
tions, now iHwful. would become ipao fnvtn violations 
of the Kheyman Antl-Tnist Act In case they Involved 
patents, hut would rcmnln lawful in case they did not 
Involve patents, was not present In the original bill. 
It was not discussed or suggested hy anyone iiisni the 
faeariuga and was not foreshadowed hy any patent legis- 
lation previously iiroimsed In either hrniieh of Con- 
gress. 

The scheme for the extenshm of the Sherman Antl- 
Trusl Act resembles that of the proisised amendments 
to the Sherman Anti-Trust Aei inlrodiiced earlier In 
the Hiwslori by Senator Tm FoHetlo amf Representative 
hcnroof, excefit that their proimswl amendments to 
till- Sherman Anti-Trust Act uiipHed to all 

articles of commerce, tmtented as well as uniiatented. 
Till Oldfield substitute UU, Htw^ever, by excludltw 




from Its |ir(>vUiloiil%-'|^ 

patmted 

slvely to 

against 



Ttaua, wboii tbs jraMthk pi igbr pa«ants4 «Nikto tic 
tempts to natrlot the iillhe whinta that airtlAle may 
be sold, ha violatsa the CRl^kiltl extenMon of Ctos Bbor- 
man Anti-Trust Act So, tw. tl b* atteaijits to ceatmln 
a customer from baying at ustug an article ofotgliwd.. 
from somebody else, wbetter such attempts be made 
by agreement hgali^ the parcliaae, or b^ a ccfuditloii 
of sale agalnat' tbe pnrchaim, or by a reatr^on upon 
the use of the patented article sold, or by making in 
the price of the patented article any dtscrlmluatloo 
based upon whether the enitomer buys the article from 
Bomobody else, the Oldjleid Bill Is violated. U the 
vendor of any patented ardete, with a view to pre- 
venting competition with that article, acquires any 
other patent or license, he again InfringM the propO^ 
law. When the vendor of any patented article, "Sllth 
a view to restraining cempetlttim, makes in Che prloe 
of the patented article any diserlmluatlon (other than 
the ordinary wholeaale dleooant^ baaed upon whether 
the customer buys from him goods of a particular 
quantity or aggregate price, he is to be punished as 
the Oldfield law prescribes. He is forbidden from at- 
tempting to restrain competition, either by refnsliig to 
Nupply sometKMly or eoDseuting to supply anybody 
only upon terms or conditions less favorable than are 
accorded to anybody else. He may not attempt to 
restrain comrietltlon by supplying to somebody In any 
particular territory patented articles upon terms or 
conditions more favorable than arc accorded to other 
customers. Nor may be attempt to restrain competi- 
tion by making any arrangement under which be shall 
not sell his patented article to certain classes of per- 
sons or to those doing huatness In certain territories. 

No one who deals in any patented article may do 
buBlnees under any name other than his own or that 
of his firm or corporation; no one may “mlsrepreaent" 
the ownerahlp or control of his business, or of the 
identity of the producer or vendor of any patented 
article sold. The vendor of any patented article must 
not attempt to prevent competition, by supplying the 
article at a price at or below the cost of production 
and dlstrlhutlou. He must not secure Information oon- 
cernlug hla copipetilorsVbusihei^ through bribery of 
an employee of his comtietltor m* of any Oorernment 
official or by any Illegal means. He msy not fix an 
unreasonably high price upon some material not sub- 
ject to a patent, which he coutruls and which is re- 
quired for producing a competitive article. He must 
not attempt to restrain competition by use of any 
unfair or oppressive means of competition. 

Whenever a combination, In violation of the Hber- 
mau Anti-Trust Act, is shown to control any patented 
article, "reasonably required" tn manufacture, produc- 
tion, general coiisumptlon or use, and "no adequate op- 
iwrtunlty exists to Immediately snbsUtute another arti- 
cle therefor of real utlUty'' the court shall compel the 
liatent owners to supply the patented article until 
some other adeciuate aUbatltnte enn be provided, upon 
paynient of either “a teasonable compensation to be 
fixed by the court” or an amount of compensation pay- 
able according to any valid contracts then existing. 
Final Judgment in a civil proceeding ttih'i a defendant 
has violated the tiberman Aoti-Trust Act by the use of 
any imtent In ^ny manner prohibited by the act rtull 
constitute, as agalost that defendant, conclusive evi- 
dence of the facts and aa to the same Issuea of law In 
favor of any other party in any other proceeding in- 
volving the Rberman Anti-Trast Act. Whenever a 
defendant has been adjudged iif a civil proceeding to 
have violated the Hherman Antl-i’inai Act. by the use 
of any patent In any mahner prohibited by the act, 
anybody claiming to have been liQured by his coudurt 
miy Intervene within three years thereafter, ai^ lie 
admitted as a party to the suit, and sbaU have Judg- 
ment for the damages resulting from such Injuries in 
exactly the same manner and extent as If he had 
begun an Independent suit to recover damages. When 
a combination has used any patent lu any manner pro- 
hibited by the Act nnd has been adjudged to have vio- 
lated the Sherman AnU-Xkust Act, the court may par- 
tition Its sevdrajty aoMHW groope of stockboMete at 
sell It In parcels aa a, (triple knd forbid former storii- 
holders to buy at the'’aiiHh Whanever U appears in 
a civil suit by the FedesaJ Oovanasmt under tke 8UMr- > 
man Autl-Truat Act that a pateBt has been nspd'IU 
any manner prohibited by the Oldfield BUI, any .pemni 
or estate tbreatmed viUh tujary may at any tiiae 
intervene as a party. Wheoseer It Is aUegad in .Rg ; 
notion by the Federal Oo vemu mit nuder the 
Anti-Trust Act that a pataat ^s been used in a . _ 
hlMted manner, no dapartmest sc etfieiat of the United 
States shall contraet to buy ah^'tUag from the ' 

nut or Us subsidiaries untU ttm eUeffattou ‘*be foaUd. sM: ' 
final debtee to be gufO a n de d r- « bImw pp steMtitete od 


etetedter, ti»iMBtlabtte,'1)ttew6/dail^ 

^,lia^y btableT , 

„ wtMF gpd thus preyaitmte 
from enjoying tho lrsifa| tetJkte * 
tfi4 niatuiM contanortAtM ‘iff 4iM 
' tesaid at least u legal -41^ 
aabstitute Oldfield OUI ig laf. jfint it tr 
Just as ridiculous. ,,, ^ , 

IdNifcr y" 
FX^nXJ aiMillcation tke QomPP 4^ailkklR^4ilbr 
I paries for penriteilon 
' X ttwlr plwn at HoIh^ to 
tbsir larger riaamteilps, PbA itotattF 
which Is das faere in Vny at peoit year, baa beeil 
ed by Reoretary of War Stiinwoa. Tbe teklep of jito 
fteeretary is an iadorsement of the optntiUlt ptiUpd pem 
eugtneerih who baiteve that any fartbar aktefiriM of 
the pirn, even of a temporary cbawoter. Ifito tb* ttir-J 
way of the North River would be detrtmaiital to l|te 
interests of the port of New York. To the anujr eafil^ 
neen is intrusted the gnardiansbip of ihe rivers aiafi 
harbors ot the country, and It to thete daty to oee 
that BO encroachment is made by private or oarporate 
Interests on the anchorages, chaaneis, or fairways af 
the country hy such interests ut the expense of Ship- 
ping in geaerai. Although tpe ctaaiu)el at New Terk 
between the Manhattan and Jersey shores has a clear 
width between pierhead lines of about half a mile, 
the army engineers believe that this to none too moch 
to aocommodato the preswnt traffic, to say nothing of its 
probable ittwe Increase in the future. 

If tbe War Ilepartment to to have its way in this 
matter — which is not by any means certaln^be quss- 
tlon of making provision for thesa Mg shUM betyH wi 
very pressing. It to futile to protest agaliMt fbSlJr 
ever-increasing dimensions; for tbeir growth to due to 
a. fixed economic law, well undenteod In the ff^Id of 
transportation; and that the snn will rise ^o-morroW 
is sesteely more sure- llhah that the i»m»-ilhoUsand-f6bt 
ship, WHIMU a fter years, ^11 tie afloat upon ttjlh b4|h 
seas. Furthermore, their port of can in the westlam 
hemisphere will be somewhere on the Atlantic senboakl 
of the United States, and it can be safely predicted that 
the port will be New York. Where, then, shall these 
huge vessels be accommodated T Boston and New Ijon- 
don are out of tbe question; and tbe termlnim at Mon- 
tauk must ever, for economic reasons, remain a mere 
dream. Paasengeni will never consent to s change 
from the spacious comfort ot an ocean liner to the 
comparatively cramped quarters of a Pullman car, 
merely for tbe sake of taking a two-hour ride through 
Long Island Into New York. They wUl always ask to 
be carried to the city Itself and as near to its heart aa 
to possible. For this reason the proposal to berth the 
st^msbips at South Brooklyn will be always unpopu- 
lar!' It begins to look ns though a new steaiasblp eenter 
would have to be formed further up the Hudson River, 
and piers of l,oao feet length or over constructed by 
excavating, if Indeed this should prove to he necessary, 
at their shoreward end, in order to secure tbe desired 
length. 

Tbe Scmniric AMmucAM, however, to still of tbe 
opinion that the requested extonsiaa of the piers should 
be granted, and this for fhe reason that the width of 
the chaiuMl at New York to tar greater than thajt of a«y 
other of the leading ports of tbe world. If the War^hb, 
[Mrtment should allow an extension ea sach side of . thg 
river sriBcleat to accommodate ships one W- 

in length and then wtelfU|ih a pterikead line whiri» 
should be IrrevQiMbto, theie would stUl nanaln 
way aeveygl hundred feet wider than that a»y othfr, 
seaport of the flrst rank, 

Nuttfle 

I N View of many Inqnlries xecalved Rtete satoMrib- 
Mp Wild edverttoWu relative to a new teHHen at 
the Bacyelopedia Ameritoaa and cerialh tejtoff kir 
itoattens lasned or «oid by the Americana Otehtemr te^ 
"Bclatttlftfe American ComiWng Departteikhf' liMi# 
Mwni A (X. ihcorporAtod; mate that such 
lla(to,lto^,ctel|terit(m, vitaever with 
AKpsKndr inteUsbed fay them, and Rmt ll^teera- lindd^ 
it'Aki. lteimr|Mn*ted, 1 u|«w''1hi iateeest ■Pi 
fhtedmaM' at ttm ^ Atearioium m : 

calHd ' ' Acteriteto ptea|WIiW.;^teairiteWi^‘' 

■Tl».tote'ajl;the words ‘<dderitfia^AJlM!lrilWa'**vItt« 

-to wirikout ' 




Aitm. 

!|to,i>prt*a>lMiM'*^ abMion 

alb Ml Altitude of 

i||iiti.-||«^pMil .'lantmiitir <e' to be eetobUehed »t 
'<011 A omalMr of eoHetlnc edue»- 

butitotionc^ Inidudisg (he looal 
the fhsnAiMaQluv Verefai, wUl be 
tif'W tftiTvtil .«hiQb wQl be farther built 
iDOilitOMtitidfbuBdetUm About 11,730, 




llleti ie in^ blbeeb iyory omamenti or 

Itiyv we (oilevlBf Theome- 

^Itatt webbed w "eoehed’' if poesible ia a both 
MM M, wbioh bee ttt It » fb# ounoee of bteo 
; tbib ebboU maJce e peety eotutioa If prop- 
el|lr wnd. end wffl bleeeh 

Xttibbiddberttbbedoff withe doth end the 
Mi In flMcneaih powder. After e few mlnutee e 
M AMMMi e doth ^vee the irory e brlUlent polidi. 
';4ilib>MBMW Oeflewe the H«der Uetare,— The en- 
lpilJ|E«d«7 Leotwe to the Feeulty end etudente of 
OhonadiOkaeB fioipital wee deljvered thie peer by Prof, 
aiinen Ftuam of the itookefeller Inetltate of New Toric. 
The edbjeet wee “Some Probleme in Infeotion end lu 
bont^'” Not for noeny yeera hea eo greet an intereet 
been tehen in the Huripy Lecture. Long before the hour 
ffand for the ptooeedinge to begin in the theeter of the 
iMiplthi, erery evsileble inch ot apeee bed been taJcan 
by ee dietingakhed e medieel eudiene^ ei ever attended 
M importult event. 

lf«(W iMtniaieet for Aealyeiaf Gaoee.— By the uae of 
e'tiew Oennan inetrumont, whidi tehee the index of 
niraetion at mixed geaee, Haber and Ldwe ore able to 
find the amount of oarbon dioxide and methane eon- 
tatned in mine gaoee. The method ia alao ueeful in many 
Other eaaea aodi ae for benad vapora ia tiie gaa distilled 
1^ g«e or ooke plante, aleo aulphurous anhydride in the 
gneae eoming from pyritea roaeting, as well aa peroentagea 
of oeone in the air. They are alao able to oheok the 
purity of hydrogen made by the eleotrolytio prooeae, 
ohaerve tiw gaaea in human breath and oarry out other 
very ueeful teate. Reeently 0. Mohr applied the 
method to analyBing the produoto of oombiution of fnr> 
npoee ao ae to have a useful oheok upon the way the fuel 
ie being burned. 

BorreVy’e Cmnet — A telegrmm reeeived at Harvard 
bam JPMf. A. 0. Leoeohner, of Borhidoy. Cal., givw the 
foDowiag dements and ephemeris of Borrdly’s Comet, 
oomputed by Niebolaon and Lanaendorf bom obaarwa- 
tieoa oh November 3, 4 and 6: 

EnansMTa. 

ThlU 0 fperiheUonpaMage(T) 1012, Got. 20.53 a.M.T. 
Ptdbdkmmlnuanode (ait 93* 52' 

Longltade of node (a) 143* 18' 

Indiution 0) 124* 52' 

Ptfihdiondietanoe (q) 1.106 


1912 November 8A 18 32 13 +28 51 0.88 

12.5 18 53 56 +22 64 

19.6 19 11 36 +17 38 

20.5 19 26 18 +13 04 0.51 

Anwndaen'a Nerth Polar Ehmeditloa la now aeaured, 
thnohi to the Ubandity of Pedro Ciiiiatofferaon, a rioh 
lharwugian living at Buenos Airea, whoae flnand a l aid 
ah».madB poaaiUe the jpueney whioh resulted in the dii- 
enetty Uf the Bouth Pde. The exdenr returned to hie 
honwi hi N erieey tiie lat of Anguat, where he has been 
pMtting the laat toudtee to the report d Ua reeent jounr 
mV'f AdiiiMng leotUMB. and haataning preparations fpg 
HfflMiChnwdag dtilt aeroaa the north pdw badn.. Nia 
M ito ’'IMi,** vhieh he left at Buanoo Aims, ww 
a u pedie d to allhia Ootobar tap Ban ftandaoo, to «»&> 
iM AMhig «nb end thw atart from that port for Bering 
Ban h ptaiM June, 19IS. Amundsen win push as 
%ltM«Njwaitbi« faelore,««ttath>g his vhaael in theioa. 
M M«b aha ia lapeoihd to drift farther north, 
Mi tlna paaedeaw ho tbepde thandid Be Long, with 
t»h *!JaaMMIta.^WlhM.M the ''Stem.” Bbw- 
M^ Maiieahd M wffl .be M to naeh the pda. 
'1t|i9aiilMa(tha'aa»Bditionk.toiBahftwthaiougheg- 
'lIpMlaptWfM.pdhrhaa. hoafaffllBf ita euirrenta, deptha, 
lititBia gaatir drffleMtant. aM .thoMKitdogioai edt. 

tmr at .laaat Jhm 

party' 


lIBWdUlt lllfflau AetHamin BmanA— Owing tothe 
.Meataa refflhlih the pubbo eubeeciptiona are having in 
IbUjae foe the punhaea ct eetoplanee for the army and 
the poor leeulla eoming from a like eubeeription opened 
in Engliiilf far two months peat, Major Gen. Arbuthnot, 
who ia pnaident of the British Aerial League, baa ad- 
dressed. a new aimeai to patriotic sentiment in favor of 
military aviation in EngkiBd. 

fhea Leaden to ladle. — ^The well-known English 
ayiator Cody la nuddng plans to take part in the flight 
from London to India. This evwot has lately been organ- 
ised and la Uh»ly to be of great interest on aooount of the 
uwiaual length at the trip. Sevwal important prizes are 
to be awarded for the lli|^ta. However, the organizers are 
likely to postpone the event tor some time, owing to the 
faot that the oiiginal path ky aeroaa the Balkans. 

Momiaiaat to Latham.— After Bkriot, who has a 
monument anotad near Cakk to oommemorate hia oroas- 
Ghannd flight, Hubert Latham k now to have a monu- 
mantMweU. Thk wffl.be loontad on the heights of the 
ft u i gnt t e «UBs »( the point where he started on hk flight. 
A group of apoetemen are organkiug a aubaoription for 
thk purpose, so na to oommemorate the two attempts to 
cross the oWiaal, hi one of whioh he praetioadly suo- 
oeoded, as it wffliw nmambered that he oame very near 
l a n d in g on the Boglkli ooest. Latham was the first 
awator to have the idea of ororoing the Channel, whioh 
wae eonaidend a very bold attempt at the time. We 
may ako mention that a oommittee has Imwd organized 
to ereet a menniMBi tb awiation pioneers, and eapeoiahy 
to Wfflitir Wllgfat, ak the Aaivoura camp. 

fltabMnlng faruahnBan lOr Aereplaaea.— Triak of a 
new atahiKiing paraehnto for aeroplanes were made re- 
cently at the BifM Tower by the inventor, Tiiaire. On 
thk oocaaion the apparatus was a reduced model of one- 
quarter siae and hiul been ballasted with lead, the total 
weiglit being 160 pounds. The aeroplane k of the mono- 
phuB type, and provided witii the new device it was 
raked by cable to the first platform of the tower. After 
being placed in the moat unfavorablb position as regards 
eapazing, the aero]flane wae dropped, but it was able to 
right itself after a rapid faQ of aome 30 feet, and then 
landed on the ground without any danoage. It was 
notieed that when the aeroplane, whioh had about a 10- 
foot apcead, waa let fah, a strong wind ovoBtumed it on 
one tide, but the stabflker acted at onee to restore the 
machine, and it alighted slowiy at the base of tho tower. 
Thk k the second trial whioh the inventor has now made 
wltii hk devioe, and its success appears to be so clearly 
shown that he proposes to apply an apparatus upon a 
fbU-aked aeroplane and will pilot it himself m order to 
give a oonvinelng demonstration. 

Avialiou in Vreadi West Africa is dkoussed in La 
Ttehniqut Airanautigw by a superior officer of the 
French oolonkl faifantry. Many peasimistio statements 
have bemi pdbfialied regarding the diffloulUee of aviation 
in the Behan and adjacent tropical eountries— warping 
of wooden frames, clogging of the motors with snnd, 
nqiid evaporation of gasoline, dlSoult country for land- 
ing, and what-not. Henee it k highly gratifying to 
learn from an otttiMMtMlve aouTCe that all of these stato- 
mente are ertOaeotia, and that actual experience has 
proved aviation to kit on the whole, neitber more diffi- 
cult nor more ilgigiwniii in fflo heart of Africa than in 
the Imart of Varna. Mffltary avkttcrs have made 
many long fUgbte hi the region in question ; one of them 
OQverlng about 860 mike. In Benegal it is found that 
the land bogns by the winds does not extend more than 
two or thuM hundred yank above tbe ground. It is 
evident that tbe new arm of the military aervioe will 
greatly faoOitato the administration of these colonial 
po B seaaw B i. The noraadk natives still indulge in fre- 
quent raids, which will probably be entirely suppressed 
by the combined eflkMaef tiie-aviators and the ptdharulet 
(inopen mounted onowift eamak). 


parti of EwreijitiiiiiBBitiik amil vte nay mention the tests 
wUeh nwuniniiiilllipe upan tim fkiae near Paris with a 
Donimt-L ev eqite »B#!(d MU Ua ip a wer machine, taking on 
board Ur. IMbiawi-iaafflDaer r opee ee nt i n g the English 
Vkktes mWlitillliiuiinf .tfflkn .tite maehine was taken 
aptiteawii MpalMtijlintil, ■wfaeea Beaumont k to put 
it tiuHigh .Ak MWksria seipffled by the Adutintity. 
On the '*itb aAO horse- 

pniTkltiuiigliiifiiiriM T — piloted 

a thkd' W l l fa cM' C f-O ho iue tfo srer. In the Modi- 
ttWd eti, tkliljpMti twiuhigiimhnnitife'quile Jumi k a 
aadiltobertl ate mal^ 

lig Around " the batUeahlp "Coa- 


..MM fflnuit Lokl • 


14 the-bay-fPnd aaktot'evolu- 
MMthlBiiWM. OMptktlMea.'k tiyiog''<>ttt 
awaMkhWb ^ oMkred lor Itily. In Ssriteeriand, 
Burili..#ilMM A Sommer bydm<mapkiite« 
the Lsman by ot^ribe 

Oma Am u u M W M* ^ Ckm. Dclfus. 
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Automobile 

A Wind Shield for Motor Cyde. — The patent, No. 
1,042,305, to t/haunocy M. Wright of Philadelphia, pro- 
sente a wind shield in which tho shield member is clamped 
to the handle bars of a vehicle and springs arc arranged 
between the portions of the shield member and the 
clamps, thus cushioning the oonneotion witii the vehicle. 

How to aean Spark Plugs. — A good way to clean 
spark plugs or any mica substance is to first wash in a 
10 per oent sohitton of acetic acid, which cute grease and 
oarbon deposits. This should lie washed off by gasoline 
and then the plug drtod liy rublimg with a cloth or waste 
shreds. This works exceptionally well on all mica aub- 
stanoos, but is good for removing carlion deposits from 
other articloa. 

Driving Out the Horee-car In Wurtemburg. — Tbe 

government of Wurtemburg, tliirmany, is taking sleps 
to substitute autobus lines for ail tho horse traction lines 
existing m the country, and it is now engaged in drawing 
up tbe plans for the project. The departincnl has already 
entered into oonnoction with the leading German auto- 
mobile oonstructors in order to secure their co-operation 
in the enterprise, and bids will no doubt be called for in 
tho .noarf future. At present the deportment has not 
made any definite decision in the matter 
Car for Traneportlng Antomoblles. — The Orleans Rail- 
road Company of France is now using a well-designed 
car for carrying automobiles where the latter are packed 
in olflOed boxes. The new ear is about 22 feet long and 
8 feet in width with a somewhat greater height, and owing 
to the roomy space whioh it affords it is able to carry the 
largest automobiles. These are loaded into the end of 
the cor, which is fitted with two folding doors and a flap 
whioh is let down so as to make a platform flush with the 
oar floor. Bide doors in tbe oar also give access for carry- 
ing out operations. A sot of cleats on tho floor aad ako 
solid straps at tho sides, allow of fixing the automobile 
body in tho best manner to avoid all shifting on the road. 

A Hospital on Wheels. -The now French Schneider 
ambulance is a vnritablu iMirtablo hospital, being a truck 
of probably the largest size yet constructed and having 
an operating room in the middle pnr t, with two smaller 
roonis at llio ends. It contains an oleotno plant whioh u 
used for lighting, water pumping and sterilizing and for 
surgical motors. Water is pumjicd in by hose from a 
well or pond, and after passing through tbe ultra-violet 
ray sterilizer it is stored in a tank Wiien tbe ambulanoe 
IS brought to tiie spot, for instance on a battlefield, a 
wing in the sliape of a tent is formod by a tarpaulin on 
oaoh side of the wagon, and tho two touts arc olectrically 
lighted through wmdows in the sides of tho oar. 

A Refrigerator Motor-truck. — A 35 horse-power truck 
of tiie De Diou typo is in use at Buenos Aires for trans- 
porting meat, and it is designed as a refrigerator car on 
tbe mostapproved principles. The presentoar hasabody 
of unusually large size and height and weighs 6 tons. In 
the same oonnoction we may mention a Do Dion car for 
ioo delivery whioh is now m circulation at Havana. It 
has a 24 horse-power motor and the total weight is 3.3 
tons. The same ostalihshmont is building a number of 
cars of automobile-ambulance typo for transporting tbe 
wounded. These are oon-paratively light and rapid. 
One of them is m use by tho city of Mullhausen (Alsace) 
and a second has been supplied to the relief commit- 
tee of Havre. 

Traosport for Race Horses. — Among the new French 
power wagons built for special uses we note the truck 
whioh was delivered to Mr. Gould at Paris and serves for 
transporting race horses. It is a roomy van with the 
driver’s seat in front and carries a 30 horse-power motor. 
Built aeoording to the Latil system, tho front truck is 
motor driven and terms a unit with tho motor and mooh- 
amsm, leaving the roar axlo free. A handsome oar of 
about tlio same design was also built for Mr. Vandorbilt. 
Another Latil oar is mounted aa a street sprinkler and 
sweeper and is used by tho municipal department of 
Paris. A largo truck of the same tyiie is built ter trans- 
porting aeroplanes. The von can be tilted down to the 
ground level in the roar so as to unload the aeroplane by 
sliding it down ways 

Foar-wheel Drive. — The new Panhard iwwer wagon 
has an. original feature m that all four wheels are driven 
as well as steered, all thu wheels being operated by a 
single differential. At Satory, near Versailles, a tractor 
of this kind was driven up a bank 14 inches high and 
over a log 16 inches m diameter. Using the first speed 
or 2 miles an lumr, it could run up a bad piooe of chalky 
road contaimug ruts and having a 28 i>er oent grade. 
The maximum speed was 10 miles on hour. With a 
trailer weighing 6.5 tons it could mount a 9 per oent 
grade using the first speed (accelerated), and with the 
second speed, or 4.5 miles on hour, it climbed a 4 per oent 
slope. The same slopes could be climbed in first and seo- 
ostd igMeds with a pair of 5-toa tractors serving os trailer 
load and representing a total of 10 tons drawn by the 
power wagon. The track has a 6-aylinder 35 horse-power 
motor. A drum on the oar allows of cable hauling at a 
q nad of i'BtMs an hour and a pull of 4 tons. 
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Salvage and*Te^iag-J?aailitiest;i^ Submarines 

By R. (J, Skerrett 


T he iHfUrultlpM encounlorod In ralsliis 
tlu* Munkoii Ilrltish sulimorlne “A3" 
have In thorn a note of wariiliin for w 
We are atpadlly adding to our flotilla of 
uiider-water orafl, and jet we have no 
Iiroja*r fnclMtlea in tho Govornmont aer- 
vlee for tho prompt aiilvngo of any of 
theae lawta Nlioiild they la* carried sud- 
donly to the Ixillom We have Iteen for- 
tunate ao fnr in CMcaplna NorlciUH accl- 
deiita, hut that 1m no rouMoii for aaMumlng 
that wo are any more likely to be Im- 
mune from dlsuMtor than any other naval 
aervlco. Wo Nlunild profit by tho cataH- 
truphoM which liin'o Itefallen England, 
ItiiMMla, Kriinco, Germany, and .lapati, and 
no longer conllmio unprepared for kin- 
dred mlshaifH 

Pulillo opinion, rt'voltlng at the Inaction 
of the MlnlHtr.v of Marine and reaching a 
climax of IndlgiiMUon at llie delay lu ralH- 
lug the uuforliintito “Pluvloae,” forced 
the French MiithorltloH to undorlako tho 
constnictlon of u salvage voswol espoclallj 
adapted to deal with Munken suliumrines 
The accompnnvlng llluNtrutiuii bIiow-h tho 
boat iirovlded bj the l'’reiich govoriimeui 
late last year The GermniiH antlcitinlod 
the French in thlM partlculnr, and Ihelr 
Bfieclal Malvuge craft, the "Vulkan.” 
proved useful when the "ini" sank In the 
Haltic mutre than n year ago England In 
M iowly orpilpplng herself with tho same 
character of vessel, but • the dllfloultlos 
that have attended the raising of her sev- 
eral auhraarines that have gone to the hot- 
tom have shown the insutflclency of tho 
apparatus at presont at her disposal. 

It Is not pleasant to think that men 
may lie carried to the bottom lu under- 
water tioats under clrouoMtaucos wbloh 
make it poMslhle for them to aurvlw In 
Ihelr coiirtnement for many loug hours 
and yet, in the end, die beoauae the sal- 
VII gi- equipment Is luadeqiiate to cope with 
tlieti relatively siieedy niistng. Thla baa 
bii|i)ione<1 abroad, uijuu aevCrat 'eocaaloui, 


under harrowing oondltlonR, and It may 
occur here If some provision la not 
promptly made to prepare for jitat auch 
an emergency. It is not fair to the men 
that take the rlaka uecesaartly Involved In 
service aboard aubmartaea to bealtato 
longer In building the required eolvege 
apparatua. 

There are some kind of accidents which 
may aend a aubmarlne to her doom and 
against which no foresight can provide; 
but, again, there are other clrcumatancee 
which may cause a sutmiariue to sluk and 
which may be either euUrely eliminated 
or largely minimined by prevision. To a 
large extent, this antlcltmtlon of accident 
lies lu making the submarine strong 
enough to reslat tho stresses of de^t sub* 
mergence and In wtuipping the boat with 
pumps and other tried means for the ex* 
pulsion of water ballast or for the neu- 
trallKlug of reasonable leaks at thoaa 
depths. It will be asserted anthoritatlvsily 
that we are now taking these very stsys, 
«ml it Is a matter <Hf •etmiinon knowledge 
that we submarines, before their dml 
acceptance by the Oovsrameut, atwoietaally 
•nbjeeted to a submergenee tost whldh re- 
quires the boots to be sunk, without any- 
une aboard, to a depth of 200 feet The 
Inspiration for these trials was an acci- 
dent to one of our own eatNOMlinea of the 
flrst group built which, when 486 foet 
down-^he - Was carried there by. loafcy 
valves— leaked so menadiigly tlUitidto whs 
tjrought by tmr crew to the wkt«a«is agola 
paly thropgb toe deepeehto WeikiBd of 
a Wtogki hhnd-irnsQi. It was a vwv eUme 
idiave for her people, bat It toUgtat toe 
flovernaisat a mlatary lessoto 
But tluve are ehtotmstalUKfs Incldikttto 

tim pcessot method «f mkjaMtaqt 

ot mu sttUaaitoMs to tost «ito toy 

idtoO, amt todr do iset • mmm 
^ «f 'hM Oto towarttoim 

The Jlesting deck Jmfmre UtmAbi^ Uto’ n i b a en or f MMMt 'InpoitoUaiilr; ' 'dtop , ttooii . iai«>NtMdinii; /i ‘ 







iMa AIM but than li modi 

r iii^: «U«b la wril wo^ t4« 
M Wbieh oaunot tie uMml^ 
tlila my- ft WQtUd be t«1«iiU» to 
IT ft tbe vunffiM to the beet^nxmld work 
r AKAtoat tibe InaA oC. water aoo 
toriow the rarfhee; It would alao be 
|\ftd)»(^nee to loom whetbw «r not 
,^r*tsto ocDOld expel water tNOlaat 
i. ddip^' apd, it an. whether the 
"i would he able to ataud to' 
, ftto cttotetidtog aftaloa; and, Uke- 
Whotl^ all ot the aeu oaimeetloaa 
l^’IciareilfOUi Talree could be relied upon 
MHlft atwh oonditlouB. TUla data la rlr- 
tua^ a natter of aaamaptlon aa the 
teeio hre now conducted. Apart from 
thU, ft ia not alwaya convenient to take a 
anbinartoe to an off'Shore poaltlon where 
a depth of 200 feet of water can be aa> 
aurad ; and the preaent facllltlea for alnk- 
tog her and ralalng her are fairly crude, 
and can be put Into eervlce <M)ly when 
weather condltJoiui are favorable. 

The apodal ealvaxe veasele altea'dy 
built to Qemutny and France and under 
eonatructlon in Rnglaiid can help In 
carrying out teat aubmcrgcncea of aub- 
marlnee, and do, in fact, provide more 
flexible todlltlea for thla 0 |K>i-ation than 
the ordinary wrecking derrick and lighter 
Which we ntlllie, but It la atill necoaaary 
that the eubmartoo be carried to deep 
water for the punioae, and deep woter la 
not alwaya conveniently available. Per* 
bapa the inapectocM would bo more will- 
ing to go down in the aubmartne under- 
going teet If the boat were attach^ ^ 
of theae apedal aalvage craft, hiit thla la 
A nwtter of apeculation. At preaent, we 
have no aalvage vesael of thla aort, and, 
even If we had. It wonld not be the best 
aolutlon of the problem aa It taaa devel- 
oped with the growth and the wider eer- 
vice now exacted of under-water tor- 
pedo boate. It la to Italy that we moat 
turn for the moot atartllng development of 
a submarine auxiliary, a structure which 
comblnea the virtues of a special aalvage 
craft with a teatlng dock of a novel and 
extremely valuable character. 

There has recently been launched at 
Hpexla, Italy, for the Italian navy, h craft 
of this dual character, which la far ahead 
of any other eiiulpment yet provided by 
the varloua maritime powers having flo- 
tlllaa of Hubmarine boats. The I,nurentl 
teatlng dock, designed by Major Oeaare 
l.aurentl, technical director of the Flnt- 
Han tilorglo, puts the enbmergence trials 
of a submarine upon a thoroughly safe 
and practical line of procedure, and, at 
the oame time, makes It poacdble to obtain 
at flrat hand data of the utmost import- 
ance not only regarding the idiyaioal poa- 
idblUtlea of the partlcalar submarine nu- 
dergalng examination, but alao Infurma- 
tton which wlU ppiut ourely to the why 
to BMke Imiwoveiaeuta. 

We mdat not forget that the dual ser- 
vice requlrdtt'of a aubmarlne on the sur- 
iiaoe and under Water demanda a form of 
hall which moat, ot ueeeetilty, he a com- 
promlee. The toitodle shape la beet (or 
Htthmerged speed, while tbe««ablp form 
^ifls iteelf betteo!' to «Dr(hoe conOltlons 
and rapM pfopnlston on the water. The 
Cfteular croas-aeotton vt the nftndle in 
the atoiideet and the toaot expensive unit 
MiiMngtti, while the OUfttleBl or sblp- 
nhap^ section is natnnllr weaker and 
hAMter and more eeetlg to bidld (or any 
Hceat atteliiflib edbuniiM. ■ Bach 
tonn. tlinecsn, deaHuidod by 
. N#fKiltii)it9r nnnftenktote ftteodtew a new 
-tft 'ana> n>* inai 

«ah H dBU^ 

<' At a 


Bow view of Froach aalvage vessel for submarines. 
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modest ontJaj’ and to try experlmenUl 
■ectluns without the building of an en- 
tire submarine. This In an advantage of 
Incalculable value, and the Iwiiuty of the 
Rcbeme Is that the work can l»e dune u( 
the shipyard and In shallow water. 

The laurentl equipment consists funda- 
mentally of a long steel tube A, capable of 
wlthNiabdlng high presnures exerted from 
wlUiln, liilo which u submarine I) can be 
floated and secured, after which the en- 
trance In hermetically sealetl. In our pic- 
ture, the gateway Is shown on the left 
sealed by the convex caisson. The pres- 
sure tulie U supported by ballast tanks B, 
which can Iw* filled with water ballast (■ 
or exhausted as iwcasloii re<|ulrGs. The 
dock bus Us own iwwor plant and Us 
own pumtilng wiulpment. A removable 
UooAlf provides a housing for the conning 
toweiS The tulie Is suppllfsl with keel 
blocks F. and electrloallj -driven capstans 
H B, When the submarine Is held wilhlii 
the dock and surrounded by water filling 
the lulM*, as shown by the small diagram, 
presMtre U exerted utmu Iho enveloping 
water by a suitable steam^mp, and this 
pressure can be raised impriy In excess 
of the hydrostatic pressufe to which a 
submarine would be likely to be subjected 
voluntarily. Observers reipuln in the sub- 
marine \rall» undergoing Ihls pressure 
trial, and telephonic faoilltles keep them 
in touch with those In charge of the dock 
and the pumping plant. In this way, the 
Inspection can lie carried on deliberately 
and exhaustively, and all of the oiiecative 
mechanisms can lie put In motion and 
tried under physical cundlliouH truly re- 
producing the circumataiicea of actual 
deep submergence. There Is no haoard In- 
volved, and the whole operation can be 
fimducted right at the bulldlug yard. 

Our Illustration olso shows how the 
lanreiitl dcs'k ran be used as a salvage 
apparatus In this maniier a sunken sub- 
marine cun be raised and carried Into twrt 
or borne to shallow witter, where she can 
he opened and entered If such an opera- 
tion be desirable In addition to being a 
testing dock, the Inureutl submarine 
auxiliary can also be employed as an ordi- 
nary floating dock for under- water boats, 
and in our iilcture the plating Is removed 
amldNliips to show a HUbmariiie reeting In- 
side upon the keel blocks 

Nothing olso designed up tt> date can l)e 
comiHired with Major laurentJ’s Inven- 
tion, either In Its practical advantages In 
meeting the varied iHisslble reipilrementti 
of sulimurtnes already built or In provid- 
ing H guide for future development. The 
dock in question is long enough to accom- 
modate a submarine of 200 fet-t in length 
and has a dlsiilucement of flOO metric tons 
when light. Tho dock's maximum dis- 
placement Is 025 tons, at wbh'li time, with 
a large sutinmrine inside, the structure 
draws only 10 feet of water. 

Progress of a South American 
City 

P UnnADJ.Y there are educated people 
In tho TTnitod States of North America 
who have never beard of Sno Paulo. This 
nrnxlltan tt»wu, tjp* capital of tho gamt 
ccdfee-growlng Stale of the same name, 
now has an estimated poimlatlon of 
3HO,000; and It is anticipated (hat within 
15 years II will micli tho million mark. 
Although 4,ta)0 new Uous<*h were erected In 
tho city during the iiust year, tho demand 
for houses gr(.atl) excrads the supply, 
owing to the rapid Increase of population, 
and rents are exorbllant A magnificent 
opera house, constructed liy tlie municipal- 
ity, was oijeiied last year with a brilliant 
season of Italian ots^ra. The old cathe- 
dral is to be lorn down to give place to a 
new one, which wiH cost |2,0(kMtUO, and 
will be one of the notable churches of the 
world. Finally, a vast scheme of city 
Improvements has been inaugurated, un- 
der the advice of M. Bonvard, architect 
for the city of Paris. It will toctode 
aplendld boulevards and viaducts, aepiialb- 
ed streets, and a public garden, at an eatl- 
matod total cost of $20,000,000, towud 
whlcta the State government has airaady 
appropriated $.3,50U,(MK). 



Flfing^BoAt ttftMt 


By Glenn H CnrtlM 

I r In not ditnciitr <0 linderatand wUy a Aeat at water 
nlfordN an IdcHl utroilruioe IB the flnit place, the 
utlMtor docN not have to run alons a itlvon coume to 
Hlurl and In can aIWH>a head Into the wind Then 
nkulu In liindlnt, h( d(M»H not have to be bm> particular, 
yhecmiNt tin nurfim at the water Is sure to be ItwaJ, 
win It Us ti III uu uirltude n held which looks level may 
Inn till It lx unite Impractlcnble iih a InudliiR place 
All till I iitiMintiit;* «t wotor djini; la that the wind la 
iiiiKli HtiiidUr o\(r lJu water Altugcther, It la much 
ciisici and anfer to start and ullttht on the water than 
( n tilt ordlnitn liyhiK irround In addition to this, If 
ns a WHUlt of carelenn hindlnR and the Inexperience 
of (he operator an aocldeut docs happen. It la not likely 
to In Htrlous 

The bvdro-acroplanea gave us all these advantaKes In 
watw flylnit but the new flying boat gives us In 
addition the advantages to be found In a boat with 
Its large stiriilus of buoyancy twu worthiness and pro 
teetlo/i foi the iirifttorw 1 he new Curtiss flying boat ’ 
will rliloHs lough n sou either under power or adrift, 
ns nii\ motor boat of Its slse and flies as well as any 
iiero|>lHiH of equal [irnportlons so that the corablnatlon 
gives us the advantages of the motor boat 
and the aeroplane (omblned and there are 
II I lliiiltiitlous to the dexolopment of this 
IviM of niachlnt 

'Ihe many fatal atddenls to exhibition 
fliers using land ninihliies has directed 
the attention of all Interested In nvliitlou 
to (hi flvliig bout This machine offers 
a means b> wlildi aviation may be en 
Jo>«d us a stiort and devvltuiod and ad 
vuiKod IIS a srieiHt without tho dangers 
width heretofore nceompniilevl flight 
'Jhi living bout shown in the lilus 
tnitlon has a linll J*! feet long by 2% 
feet tienm curries J5() square feet of 
plum surface and an n(i horse power wa 
tei eooUd motor with a propillor attached 
direct to the engim shaft It has ii cnrrv 
lug capiicltv of (HIP jioiinds and will carry 
fuel supply f r 11 flight of IPP miles II 
is lilted with diml ctiitrol so that either 
th( oiarulor or passougor who sit side by 
side miiv ussuuu full control of the ma 
cUlne 

111 Bturtliig from a stHiidstlil in the 
yValcr Ihe machine after aitalnlng a 
speed of utioiit ton mill's an hour rlaes 
to thi sin fact ou which 1( travels as a 
hydroplaii* until it reaches a sliced of 
4f) milts an hour relative to tho wind 
when It will leave the water at a slight 
iMclliiatinii of the eleviitor It luniieuvera 
<iulte readily on the water at all speeds, 
and will turn circles of a short radius 
diher at lilgli or low siiecd The bout is 
built very strongly ns it must necessarily 
la to withstand thi shocks of starting 
timi iillgbtliig in rough water 

Ihe nc(<im|mu.yliig lliustratioiM show 
tw( of the new flying boats and a hydro 
neroplaiK in Iht lirst race of tlic kind 
ever held Tht rnot was arranged for 
(lie students and visitors at tile Curtiss 
Avlntloii Sch ol at Hammondsport on the 
affirtioon of Ofiober 2N(h All who wit- 
nessed the nice an uminlmous In the 
opinion that yuditlng with the flying boat 
Is destliieyl to Is one of the greatest of sptirta. 

Tho sight of tlirey machines jockevlng for iKisltlon 
was Irisjdrlng while thi » lose finish of the return trip 
would stir the I loot! of any sportsman The three 
machines wert nil fitted with the same engine power 
but the flying bouts prt \ed speidler in the air and 
faster In umUliig turns on the water a rule of the 
contest being that the machines must round the buoy 
ou the water and must fly only between the starting 
and finishing points exciptlng on the third lap which 
was tho finis] 1 

Sbme Developmento in Wirelesfl-l 

By John Hay* Hammond, Jr. 

S INC K the first cuuipicsts of s)>aco by Hertalnn waves, 
what has lieen the main development In the pcrfdc- 
lion of wlreiiss communleatluns'* It may be stated that 
tho chief Inveiillye energy has been concentrated on 
th( pructicul problem of increasing the effective range 
it intercommunication and Iht selectlvltv of the In 
dhldmil system In 1897 Mr Marconi transmitted 
mtsMiigts to n distance of 8 7 miles ’’lo-dav Mr Mar 
III siivs that the maximum effective distance of 
Ini siulsslun is GOOO milea It la evident from n con 
Hi I I itloii of these figures that not merely a quantt 
lilt change has been made In the system of trana- 
miiiing tmrgy but that Vastly Improved means of 
efliyutiniy utilising this eitergJ luh> been made 



In tbta eottuettea Mteitteknattef 
von AKo fiMiuntte that 
60 per cent Vit the aeallabk eoWgy at # etettoo wa« 
used In radiant mofgf ttHPai. 
lathms in tha prUwOir dteeolt, 98 im emt «t t|l« 
energy ia oontterted tote todto VUa MUMiritoHI* 
advance to poster atmo/Kf bean Wought about 
chiefly through the better uadentaadtog of itw eipidG 
tions that P'oold aHinr et met* atmtalned eleotrjiaal 
oecHlatlotw to the of the transmitter 

The reoelvlng statloBa, on the other hendi haw been 
rendered Infinitely more aeoaltive to the reoopttaa of 
weak slgnato^by^itHotordtoc the oohecw^TiMln^ of 
wave detocrion. The ooberar, vtoose principle is gen- 
erally understood, was dlaeowered eu early as 1878 by 
Prof Hughsa, and redlscoreied In 1880 by Branty 
This InstnuBMt was used for Mveral years In oommer- 
rial praetlee, but was discarded «ome years ago for 
numerous more wnattlve deteetora. To-day the Me- 
phone is used in conjunction with snltable detaetopi, 
and has been found to be aatonishtogly sensitive to 
small currents. Besides modifications In the apparatq# 
to Insure the greater sustainmeot of electrical oedlla- 
tlans, an important dlaeovery of Lord Hayletgh vyoa 
recognised as an eaeenttal fikfitor In deslguing a wltelaas 
oyatom This discovery Is the physiological law that 



Two flying boats and c 


t standard hydro-aeroplane jockeying Cor poetUoa 
at the atari of race. 


aes<|*t to ptosafe r 
gnenw, ppp 

aetoto to to tlw piMtipfB a 
pfameto leadsto to to . 
of tim soatotoed ostoiudjon pyjiMn . 
seadw to tola toBBtor, gnA 
ro^ TSM* mu toyaatoto hato tof 
ditttoent meaw to 

•ep hM made use of to# f ftofitotol ^ 9 
tot # 10 , whUe Fa n ss o d to lm# detoteppd 
Mbit gmmraton whlto bate toib tonaftoiil# lltli . 
lAetoc from 84000 to mm Attot<Si»^ 
meetrte current per oseiwd. Ato ra n dn r etm. of to# ffto 
emi Xtectne Odnpaay, iltatf8ia«S toeae mOfl^ llW 
they tepreeepfc a tototoph cf 
heart «C the meebaiileia 1# 4 4hto wto^ it 4 I0im 
at aoiooo rerplntlmis per idnsto Mv- AtontolarsW 
says: ^ dtouMter of toe topk Mint tom totoi to# 
pertoheMI epeed ia J,000 feto pet mm W 

an hour; to otoor words, toe dWt yteuto iteti ote# to 
Shnope to 4 hounL** Vheee atochtooa «» 
te4ey op toe opoa nuuM. #Pd toafr 
peneral adoption wjU he a great ftfltor 
In eHmtoatlttg much of to# pp to ent toter- 
fMenee. Kmat ItubBier, th# Oenwm 
sdeotiat, bellevee that the Vtoiaonden 
method will undoohtedly be toe toetood 
used lu tho future tor toe producflon of 
pure electro-magnetic waves. Tho Uni- 
tetiun of toe high frequency gltetaator, 
however. Is due to hystmrlaUi loaees in toe 
iron which limits their eflteliiDt outpute 
to loDg wave-tengtoa. 
pMsaat SneeeM to Avtodtog later. 



Finish of race. David McCalloek to his iylag host Ishds; Jiaeoto Btacfay la 
second: Francis WUdiaan is third. 


the human car allows us to faeor best, sounds of be- 
tween five hundred and one thouiand vibrations a 
second Accordingly, alt«naters were bpllt of 000 
cycles, a thousand electrical Impulses iier second Ursiie 
produced at toe sending stetton, and toe reeatvtog ept 
orator hoard a high nutfdcal note. In this ite^ no# 
only may we consider that toe receiving toWrunieuite 
have been rsuflorad more sensittve, but toe huaMm ear 
Itseif has been made to respond bettor to tooomihg 
signals. 

The PMUera ef ialesUvIty. 

Another Important punudt to wlrdses has bstra fbe 
development of,meaiw <toi«aeare a selective totefcte- 
munleatlon between toe eeadtog and receiving statioii# 
A owtato amount of seteetiPitr has been obtained M 
the principlee of elsetrtelal Itototo htony of toe ewtdl- 
sites to economical loutffllilteK# transmlsstou 'lesB#^ 
the requlremeots for a b t m n to temtog, and to tola PlKf 
the theoretical devuUiptollft Of yriMess Is teqft A|i. 
voneed. The chief eoitote Pf tRsIble lies Ip ^ 
that pvacUce does met egaie^ ks^ pace with thbotoV 
and for tola teason, toStteMidif 4<«tatom emlttoii# 4|f^ 
a pure eieetrioai tone or #n itoehatto tsoA Ito 
found that much of the aMtatoW# to use Is of pnlll«|- 
torie refinement Stog a «taa# stestaliied mote tote 44 
open ptaute and yen wlB tome* etitog of toe idtet^tel 
pitch vtbrattog. Slag a mmr tteteteting etete 
y<m wto bimr eeeml iMtogs vtotito «wAtet#teto«|4 


The near future at wiiteees will eee 
totprovemente fOUowtog akmg toe geocpal 
Unee of increased range of trausmteelMi, 
and better means tor procuring immunity 
to Interference. In toe pursuit of selec- 
tlvtty. however, I bPtleve a dhtorent 
aeurse ef devqiqpmigM: he followed 

from to* lines hlKhstto adopted. True 
immunity to extraneous InterAuenoe is 
Immunity not merely to static atiqo'qfl>cric 
ebargea or foroed ootUlatlaa affecta at 
powerful neighboring stations, but It must 
be immunity to Intentlunal toterteraooe. 
This phase of Interference has been 
already developed In toe German navy, 
and a machine baa been censtructed on 
toe principle of a siren The operatioq 
of this machine is somewhat like staging 
a rapidly descending and asoendtog scale 
iwar a piano All wave-lengths are mo- 
mentarily emitted and a tremendous 
scmioe of Interference la produced. The 
Oennaus do not Interfere with themselvea, 
for they slniply omit toe note they use 
from the diapason of toe alreii. A spark 
gap placed directly In the antounm will 
also produce an equal dlsturiwnea. How 
are we going to avoid the effect at these 
int e l l ig enc e destroyersf By perhape oae 
method too use at a system mmrattoc 
torough toe conjoint action of two or 
more waves of very different character- 
istics Tesla shows a system to a patent granted to 
1808 Each of his individual waves of different 
frequency rioee* a certoto relay, and hafere flie 
da#! todtoattog device openttM. tt to Moematy toat » 
huttber at relays be rioesd. etch by a dUferenC Usttrid- 
ual w*fk In order, toteetere, to create An toterito- 
eaos. It would be necewacy to detomlm to* tKWihiW 
tloa of toe wavee uaad; and atnee the possible comUn*- 
ttous iteftofinlto toe gunecal theory of the eystena pro- 
htblts toteptlonal totorferenoe. The use of triayA tony- 
ever, prohlblto toe practical use of toe aifitem. 

Frof, tummdm was granted a pateii# ii* Oa * 


dpias #f toHopmatlv* warn He, htetevov wMteitod 
tor touBoaity te eactrawNtoi dlatetoanoM hg 
uteattttof toe agriam not by toe eteetrtea) Awnteter wt 
to# itotetettlttogate^ biff by to# a«#iia»le fkesteute 
mx u imam* 

elitoi44|8aiui|l«al potee to piedwto at a <ei^^ 

8MI m wattoh tomtobw #ato stoih teUtel 
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.#i» aw « u i i bAidMU^^ 

1» M». teirtVt «(tMo <lawrib. 
'.jpl^bUilM M»d«F Hm Above 




, Wi4MCMttd4M'<^ ^ meb a 

''||||i|N^^ 'tDttymiiQMed !>y:*' tor^o 

llpyMii'li* ’.i wii WiWjW ; bhtiMagdilttit awa dinol^ 
'filirif.’jI'r^'^'V^^ *‘^ wt out, eoold tbe tor- 

b'lbe.projeetiacAndof 
«oie Hi Wlfiisktti dboeoitoM to 
' 'iipiiiilifjilto oMhioam,^ bf 'tlM iMt, ii»t«by 

- iriiitTiir.T'ir—^ — ^ -rrn — I'^'r ~Tn-Tiiin' f ^••- 

ipIlA itf to be eomMuniaed? In oUier 

trip^ 

n it la not. b tfae boAd of the tor- 
IPp'.meaM wttlt Aar mttiag oppliaiBoe for foMbw ita 
tfir thmaidi Idto aetr 

Viom Mr. Skettett’i Aooount, I gather that tbe''tri|>- 
l4ng rod eaaaot oome into action until an effective ol>* 
■trootioa b actually encountered by it. If my reading 
ib comet, and tb« head of the rod ie not larger than the 
AMMh of the not, might not the torpedo aimply be caught 
hr the net and lie outside harmleaar 
, JPbrt Elnabeth. Cape. A^bicak RsAnaB. 

▲ Sbipb Rnle for Detemlniiur the Direction 
Gfimeiwie ForeeB 

To Um Iditor of the SoiaMnno Ambhican: 

Rermh me to oall your attention to an important emr 
in Mr. Psanon'e letter (October 26th, 1912) on the gyro- 
focide action at tiie Gnome motor in Mise Quimby’s 
aoMplMW. 

To quote bis exact worde, your oorrespondeiii eaya 
(p. 647): 

‘'Tatoagyroecoplotop. Bet it rotating, and hM bib 
Itotttof you Witik t^ axis piaiiHel to yOnr Hue of 
that it revcHves elochwiae ae you lodfc at iCtbe amSml^ 
Gnome motor vrban seen from the pitot's seat of a BUn^ 
Turn it diaridy to the Uft, trying to keep the a^ hori- 
aontsl. Note that the forward end <ff the axis dives dtom* 
word in qdte of you. TBi it quiddy ttp, and noto It 
swu-ves to the W 

Both Of these StotementC are hiocmct. IfMr.PoenoB 


tofobtofanl foe left That is, the gyroscopic action of 
the peuUfontiiiitoiO, in so far aa it has any appreciable 
•Ototah all, tends to make the vessel list toward the out- 
sMs of, the wirve. 

Tha ndo it foua assn to be capable of rapid and accur- 
ate agniHeatiOtt to a great variety of caece in which any 
of dwaMerBfon aemn liable to leave one in doubt aa to 
the OBcmotaeM of the reeult. 

Edwabo Huntington, 

Aaiiataiitn»foaBor<d MathematioB, Harvard University. 

Cambridge, Mass. 

Ihi Shmm. <tf Cbemigtiy mmI Ito Wmek 

To tiie Editor of the SemNTino Aurmcan: 

One cannot .naad the SciaNTiric Amkbican for any 
length of time without being impreaeed with the keen 
praetieality, the philoet^hioal insight and the faimeai 
ditolayed in the editorial writings. To such a reader 
the reeent attacks on the Bureau of Chemistry cannot 
but be diaappointing. 

’Doubtlees the Editor is honeat in his attitude, but it 
ubuid seem that a identiflo joumal would be careful 
to present conduaivo evidence when making an aoousa- 
tkm. What basis has the Editor for his atatementa that 
the employees generally of the Bureau of Chemistry are 
incompetent, that there is no harmony or oo-operation 
among them, and that Dr. Wiley, while fearless and 
honest, is sdentifloally incompetent? 

The principal argument advaiu«d by the Editor to 
support his charge that the Bureau is incompetent, is 
that it was nooeesary to appoint the Referee Board, to 
eheok up the results obtained by the Bureau of Chemis- 
try. Is the Editor so naive that he believes that the 
principal reason for the appubitment of the Roforuo 
Board was because of the allied unsoientiflo character 
of the Bureau’s oonotUsion adverse to sodium benzoate? 
Was not a cry of protest inevitable from the users of 
pnsei vativei regurdleM of the soientiflo oharaotor of the 
Bureau's work? It is oartainly surprising that the 
SciENTtno AmaiCAN should base its charges upon the 
appointment and work of the Referee Board in view of 
the fact that whUe the soientiflo character of the board 
k not seriously questioned there k no unanunity among 
physlologiats aa to its conclusions. 

While the Bureau of Chemutry k not composed 
principally of famous uid highly specialised scientists 
i beUevs that anybody who rosily knows the Bureau 
^■’Tlilt'IMIIhwerieiijbe that, the pmrsomud k of a very high 

oheraioal literature to realise to some extent the quality 
of work being done by the Bureau employees. It is 
true perbape that a Lai^ percentage of the work k not 
fit a rtMaroh but (rf a lonUne nature. This must bo 
ao, as the great bulk of the Bureau’s work is securing 
evidenoe of law violations and much if not most of thk 


If the SciRNTinc Aubbican poeseeses evidenoe of 
Dr. Wiley’s soientiflo inoompetenoe, it is its duty to 
present evidenoe of same. 

I must coufess that 1 am somewhat of a hero wor- 
shiper in this oonneotion, as ate most men who have 
ever had the privilege of service under Dr, Wiley. 
There was certainly no lack of harmony and oo-operar 
tion under Dr. Wiley's leadership. Almost every man, 
even to the humblest, was inspired to boUove that he 
was engaged in no ordinary work but was a real factor 
in the Pure Pood fight. If discord occurred within the 
Bureau it did not oome from internal causes but from 
dkturbing causes without. 

Riverdale, Md. Henry E. Norwood. 

[The rank and file of the Bureau of Chemistry are 
fairly oompotent, on the whole competent enough to 
perform eflootivo work under the direction of able divi- 
sion chiefs. We cannot refrain from pointing out, how- 
ever, that of the six M.D. dtgrees which are to l>e crtKlited 
to six of the Bureau’s men, four wore granted by a 
night medical schuol, the disoontinuonco of which was 
recommended by Abraham Floxner of the Carnegie 
Foundation on the ground that tlie curriculum was 
below the standard. One of those M.D.s was award- 
ed to the man who mode the benzoate of soda investi- 
gations under Dr. Wiley's direotion and who at that 
time was only a medioal student. Is it likely that a 
doctor who has loooived his medioal education in such 
an institution can compare with a graduate of Johns 
Hopkins, for example? 

Our correspondent urges that the work of the Bureau 
was principally routine in character; therefore scicutiflo 
research does not appear prominently. This is the crux 
of the whole situation. The Bureau has always bad a 
most lilicral Congressional appropriation. Money was 
not wanting for any work that the Chief of the Bureau 
and his aids wished to cany out. What institution in 
our country should carry on scientific roNoarch for the 
purpose of aiding the onforeomeiit of the FimxI and 
Drugs Act by studying the soicmtiUc questions involved 
in food manufacture and analysis, if nut the Bureau 
of Chemistry? But such coiutructivo work was not put 
prominently forward, and the positions of the Bureau 
were not ^ed by the appointment of chemists who, 
by past training and proven ability would be able to 
do such coDstrucUvo work. 

It k evident that our correspondent is not sufficiently 
acquainted with the leaders of Hcientiflo thought in this 
eonnatry. Otherwise he would not believe that the 
chemists of the Bureau, as well as their fortner chief, 
have a high scientific standiug among chemists. The 
benzoate of soda experimunts, which Dr. Wiley and 
those who aided him in the Bureau still persist in regard- 
ing as scientifically oouclusivo, liavo boon roiioatcd by 
aMor chemists with the result that totally different cou- 


will actually try the aimple experiment which he -de- 
scribes, he wtfl find that the behavior of the gyraeoope k 
preciCely opposite to that which be predieU. In thot, 
under the conditions stated, if the top k turned to the 
Igfll, the forward end will riss, and U it k tilted upward, h 
eW iwfrve to the right. 

Hie hot that an error of thk kind can occur in the dk- 


ouiiion at eo important a odee aa the fatal accident to 
Miss (Julntby. seems to show that there k atill much faaai- 
nen in the minds of aviatora e u oeerning the direction of 
gyrotoopio foroes. Every one knows, in a groetal way, 
timt when we attempt to foree the axle of a spinalng 
KjrMaoope out of ItR poattion, the axle, instead of yieldiiig 
pittOQitibly to the a(pplied foroe, will move (or tend to 
move) to a direeUon of right angUt to the /ores. But, un- 
famuateiy, there are (wo euoh directions, and many 
pehKMU appear 'to be at a loas to decide between them. 

For Inatanee, if ye push the forward end of the axlo to 
the left, it wSl oertainly move e&her up or down; but the 
ImpertaDt question k, which will it be— up or down? 

A very dbnpte rule for dodding thk question k the fol- 
tawiiiit, whieh wan flnt published by the writer in the 
EMftoNVtop Nstoi far June 2Iet, mm 
\filHli(tine the d<gfeMap /etos fo be eaerted by the preeeure 
qfq ihsf btonf pawed apotosf the epinning axle of the gyro- 
seopcr and «■# the direetim to wMoA the axle, if rough, 
fend to roll olMi# Wa board. Thk wfll give the re- 
ttdted dbeetlon of motlan lor that etid of the axle, 
flhnia k hnmbdiataly apifoeable in any pooitkm of 


fol aada— vertitob hotitontsd,. eto.---aad whatever the 
dpfoton uf Urn hpididd ilwdai ,4, 

.for estoisfol^ M fob tobe eM inMr. Fearaonk letter, 
a ItMible tkafoc yf the tiknflm to the left xaagr be 
. fomfot 'Uf M .dan fo' wtosturd aBiwrted by a (veslfoti} 
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work requiree routine examination. This work is re- 
quired by law. Can the Editor doubt the value of these 
routine examinations, which lead to the detection of 
euch vkdations ae the addition of wood alcohol to ex- 
traota and boversees, or the addition of harmful habit- 
fanning agents to household remedies? This work k 
well and foorou^ily done and the publio has reason to 
be grateful for its protootion. Would the Hcientimc 
A maiCAN do away with this work and occupy the time 
of the Bateau with such long drawn out and expensivo 
experiments as eoadueted by the Referee Board, only 
to arrive at oondudone wUob are equally indefinite 
and unetitiefaotary? 

Bat the securing of evidenoe of law violations is not 
all of the Bureau’s work. As an example of the Bureau's 
desire to use educative moans to avoid- violations of 
law take the following instance. It was found that many 
samples of catsup were being collected which gave evi- 
dence of bring of unsound, decomposed material. A 
mioToohemioal export was sent mto the field to visit 
oanneries and observe the pracUcal conditions of manu- 
facture. In his visits to these factories he was not only 
able to asoertain the source of trouble but by practical 
demoDstratioas with the microscope ud otherwise he 
was able to Wow the manufacturer that he was unin- 
tentionally peodaping unwholesome food. After an 
entire imimin of tide wesrk the Bursen was in a position 
to issue uasCul instfuotions to the oanners. It should 
be understeKid that thk k only oaa instanoe of the 
Btanaak tifotte to educate the pubiie. 

But It k fos inskmation agrinat Dr. Wiky that k 
the meat . 'llifokt of all. The editorial of March 30th, 
1912, sfotee fo»t fos “Bureau of Chemistry needs 
a Btoh at itMk solid srientifle attauunents that there 
wfo.be ObJfod af refarriBg hk deekions to a Board of 
Bafeirnie** Bv. .Ifotsor’a soientiflo akmdiiig laqukee no 
deieoM. jMfojriisfll ar.etatoment k to opposed to oommon 
ktttfoadfoyfolfo'H ihould nob go loaritioked. Does 
the SdfofoeifoMir Br. WSey'aTMogsdttoti by the lead^ 
fog,etiai|iji||^ igifotosl societies of tha worid aa being 
■W4lifo><lll|foiii!»i>ii7 - The Soimmno Awsbiuan truth- 
Food Law “Dt. WUeys Pii» JTood 
aAdl!)Mfoj|4r>fo’^ fCoald amanseoutesttoh a law in the 
flaeo fo-iiitfofopoaitioa uriess be,p i)SSo eeed intaUsotoal 
qptfofoM fo ifo nniumd sature? 


elusions were reached. Not only did the Iteferoo Board 
find that the oonclusioiis drawn in the case of benzoate 
of soda were entuoly wrong, but so did Ifrof. Lehmann 
of the University of Wuerzburg and more recently 
Prof. Sohatlonfroh of the University of Vienna. 

These are scientific men who have reputations to sue- 
Uun Chemists arc more likely to accept their state- 
ments than those of Dr. Wiley and those who are respon- 
sible for the bonzoalo oi soila exponnientH. When Dr. 
Wiley decided that lead (a cumulative poison) could 
be safely used in baking powder, ho revealed not only 
his own scientific shortoomiags but bunded down a 
decision directly against the spirit of the Pure Food 
and Drugs Act. 

One of the division oliiofs, whom our correspondent 
regards as a man of high scientific standiqg, drowned in- 
stead of poisoning rabbits (as he supiKised) by running 
a tube into their lungs instead Id into their stomachs, 
during tlie course of extHirinients intended to show that 
caffem ooutoinod m the quantities found iu a popular 
beverage u highly dangerous. Duriug the same oxperi- 
raents rabbits were permitted to contract a cuntagious 
mange because the Bureau of Chemistry men had no 
experionoo in handling animals. Surely such men are 
not competent to conduct research work. 

In common with every other fair-minded journal in 
thk country, the Bcibntific American regrets the 
appointment of the Referee Board. But it also recog- 
nizes the necessity of that appointment, be<3ause the 
Bureau of Chemistry is either unable or unwilling to 
eonduot its investigations in a sciciitiflc spirit. Had 
tile Bureau done its work well in the first place, wo would 
saver have heard of the Refereo Board. 

Laatly, we have no desire to bclittla the work that 
the Buroau does iu conducting routine examinations 
that lead to the detection of wood alcohol in extracts 
and beverages or of harmful habit-forming drugs in 
household remedies. This is scientifically rather unim- 
portant work. What we exiieet of the Bureau is not 
simply analytical work but research of a fine type to 
determine the {diysialogical effin-U of substanoes on 
wMoh there k praotioally no literature; rosearoh. in other 
words, that Involves high experimental ability. That k 
the most important function of the Bureau, and in the 
p eef o r m aaoe of that function it baa failed. — Boiroa.] 


Mmiiu, port of Adonv wboro nudi auttoriiU for Bagdad Railway la laadad. 


'T'HE linee of thfl Bagdad Railroad hav- 
' lOff now been auooomfully Uid from 
Aleppo oaatward to the Euphratea valley, 
oalla attention to this danng enterpriae 
which will link Meeopotamia with Europe 
by an iron road, and, incidentally, the 
aaored cities of Paleetine as well. At the 
moment an army of 72,000 men are at 
work upon the railroad, and during the last 
two years much has certainly been accom- 
plished. Aleppo, in Northern Syria, has 
been convert^ into a groat railroiMl-buiid- 
ing center. Indeed, it ia the principal base 
of operations, and huge quantities of rail- 
road material have been collected hero. 
Locomotive works and repair shops have 
been built as well as large temporary bar- 
racks for the workers. On what is known 
as the Aleppo section there are now five 
hospitals with ten dooUirs and many nurses 
who attend to all oases of accident and sick- 
ness among the workers free of chtuge. 

This activity on the much-disoussod 
undertaking is the more extraordinary 
when it is remembered that from October, 
1904, until the latter part of 1909 not a 
yard of steel was laid or a spade put into 
the ground. The reasons for this long de- 
lay were certainly many, and to properly 
appreciate them it is noeoeeary to briefly 
review the history of the Bagdad enter- 
prise. It was m January, 1002, that a 
Pfanoo-German syndicate obtained a con- 
cession from the Turkish government to 
build a railroad from Konia, the tenninua 
of the Oermnn^Analolian Railroad in Asia 
Minor, to the Persian Quif, a distance of 
1 ,460 miles, or 1 ,^70 miles from Scutari, the 
Asiatic subui^ of Constantinople on the 
other sido of Bosphorus. The work was 
to occupy eight years, provided the money 
WM forthcoming, and it was estimated that 
the line wonld cost about *10O,00OJlQ0 to 
build. It soon leaked out that the syndi- 
cate was a group of Gorman financiers, 
with the result that British statesmen did 
not regard the enterprise at all favotably, 
more iiartioularly as its ultimate object 
was to tap the Persian Gulf. This was but 
natural for eighty-eight per cent of the 
trade of this region is in the hands of the 
British. The British argument was that 
she had spent blood and treasure fnxdy in 
opening ..the Gulf to trade and that the 
maintenanee of BrKfsh supremacy there 
was on integral part of l*>r Asiatio policy. 

Again, Great Britain recognized tWt the 
syndioate, or rather the Germans, had 
tbo best of the bargain. Turkey was 
to And the money and the Germans were 
to build the railroitd with German material 
and by Oerman engineere. In 1003 a prae- 
tiiial start was made. The Turkish govern- 
ment handed a loan of 10,500,000 to the 
eyndioate for the erection of the first sec- 
tion of the road. Instead of costing this 
Slim to build only S3,OO0jX)O was expended. 
Tlierc was a clear profit on the eonstrue- 
tum onki„'i00,000. This firtt seetion of the 


The reiiftt of the Turk i« Europe ia over. Mia future Hea to the eaat of 
the Boaphorua and the Darilanollea, in that lutul of hiatorp end fable which 
U about to he restored to more than ffs one-time proaperity bv the oominp 0/ 
the railroad and the irriitatino ditch. Very timclv i» the followino story, by 
an cye-witneaa, of (he construction of the Bapdad ftaOicot/.— Enrroa 
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le runs over a dead level pkdB. 
and oroeses only one small river. So ooB- 
fltruotion was done m eheaply m it ooidd 
possibly have been. Section number two, 
however, travessee the Taurue Mountains, 
and it was disoovered after eareful lurvey 
that 115,000,000 would be needed to eeiry 
the ralle over this route. The flneoeiel 
airangemenU being the ssme ee before 
Turkey was prepared to find 99,500,000, 
bnt this wss not sulBoient; whQe it appears 
that a large proportion of the profits made 
on the first seotbn had been distributed 
amiwg the shareholders of the syndieato. 
The result wu several yean delay, oaused 
principally through the want of taonay ao4 
also by pcditioal aa4 pthgr dieturimneei ia 
the Turkish Empirv, to ssy oothiag of the 
action of Great Britain in demanding tiiat 
her tights fax the Persian Gulf be Mf»> 
guarded. The upebot of all these disous- 
sions was that tto Germans not only got 
over the money difficulty, but obtained 
loans from the Turkish government 
amounting to 937,500,000 to enable them 
to carry on the work over more than one 
section at a time, while Eagdand was pro- 
visionally satisfied by an arrangement by 
which the line from Bagdad to the Gulf 
should bn built by an Engliih eoaxpany 
and be piiieiy international in i 


Having briefly outlined the leaeone (or 
the tong delay, let us glanoe at the work 
now in hand. The enterprise bae been 
divi^ into four sections, the first extend- 
ing from Koala to Adapa, the Benond from 
Adana to Alei^m, the tl^ from Aleppo to 
Mosul on the Tigrie, end the fourth from 
Mosul to Bagdad- As wsa^ exiileined, 
an Eafito oompsoy willUBR^ (he Bnee 
fauu Bagdad to the FertiaiK Gulf, and thie 
seotfatt k to 1 m piply ktaff|«tianal in Its 
Biansgement. To '^iaoover bow the work 
was inrognasing, the writer;, in oompeny 
with some photographers of' the Ameriean 
Cctoiiy in Jerusalem, journeyed tuHtblniB 
that city to the seat of opmtiotop. viaftte 
Aleppo end: tramping eMpiavd cmt'vm 
partly oompletod loa^ toward the 
Ettpbtotos, We also ma^ enmittiiMu to 
Ti^li, Alexandietta aao Mamina, the 
ports to which the matoriarfor the building 
of the road is tarouidtWfiptklciiw genen- 
ally, the cffikM were retioeat about 
giving infotiRMitton, tho^ no objMhtM 
were raked to <wr iriskW tllf wmfryaida 
and taking 

Over tito.tllm aeotiioitonilreta^^ from 

K««la*to apiy k 

at wmdt, the Une^'k.lit^ 

<toaatfl'to'«pte'ikMaeX»iatisbli#toAh» 
mr prinks , Won»le«ki ^ •*!^ 

Bfrmg ovA»;^fliieto 

. nfrddMmiiki^.itdpwa‘afkfai.>>hito.< 

Iplgtoa-'nn '^.'agier .(Me to ptbi 







ij|w next two or three yean There »re 
•Moe particularly deep chaame to be 
llnined and much blaatint; away of rocks 
t(( provide a bed for the track Meanwhile 
i|M track u being rapidly laid from Adana 
Vmtwrnrd toward the Cioihan Plans as 
mil as eastward in the direction of Aleppo 
flor some months past material for this 
section of the road has been sent up over 
short line from Mcraina a small port 
Ita the Mediterranean in Asia Minor to 
Adana. This railroad was built some few 
years ago by the French but has now been 
pumhased by the Germans. 

1 Then Aram Aleppo Uic prinofpal baae of 
hperatUMM the builders have pushed east* 
ward toward the Kuphmtea which has 
now been reached and northward to 
Osmadyeh on the way to Adana. The 
activity at Aleppo is remarkable A few 
yean ago it was a sleepy old world Syrian 
city Now all is bustle and activity At 



Map showing roots of Bogdad Railway 


the present tin e 1 iilding i lalir il is being 
brought b re f r tl « railr >ad over the 
Fren h lino fn in Tnpoli Fr m this port 
a tram of twenty to twentv five oars of 
ralroad building inaUirial reaches Aleppo 
dally StMiu the ore tion f an imposing 
station will be oummencod at Al ppo to 
cost over a million Turkish pounds 
Aleppo IS not on the mam hne but Mosel 
mioh ft 1 ttlo distance to the north will bo 
the junction of th s great system of Asiatic 
rnilr ads But all trains will go to Aleppo 
ver the sb >rt I ran h Iin connecting it 
with the junction Then within the nest 
few woeks the erection of a temporary 
wooden bridge over tli Luphrates will be 
put m band so that the rails may lie laid 
wilh all posR ble speed to Monsul Much 
of the embankment along the route hero 
las been alnaly made Th temporary 
I ridge over the F iphrat s w 11 be replaced 
on s- HO 







VKuam Clemhw Att>duB«M fwAltomoblW’ ’ 
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A VACIH M rleiiiilng Httacbmhnt fur automobilen haa 
mvntb iHiou invented. It ii oiwnited liy the ex- 
biiuNt KutteM from the engine by Il|ai|wtn 8 them throuKh 
u HUltalily (leNlgnotl noxxte and vacatun chamber. The 
in-inolpJe of oiHMiition may be llhened to tbat of ttie 
liijeclor ax uaed wlti) the ateam boUer. The exhauat 
gaaoH (‘route a Huctiuii lu the hoM aa they leave the 
iioxxlo and i»ihh the oiwiilnR In the vacuum cltainber. 
Any dirt nr dunt will l>e picked up by the cleaning 
l(M)l or hniHh and dlncharged to the atmoaphere through 
tile oitmuHl tiilie. 

Tlu‘ devloo 1 h limtallod on the oar In the aame mau- 
nor and plow na the ordinary muffler cut-out valve. 
'i'hlH la iiccompltaUed almiily by cutting out a short 
sootlon of the exhaual jilpe ahead of the muffler. 

The Invention reiidera it iMuuiible to Hnlah a long 
day’H run over duxty roads clean add free from dust 
Clothes as well as the car cuii be cljdined. 

Back Beat fm- Laeamotirc Bnffinena 

W IIII.K almost everything possible has been done 
by dlfforoiit railroads for the l*ejieflt of the travel- 
ing public, ver.v little thought has l>eon given to the 
man at the throttle, sltHug for hours In a narrow 
cramped posltl^i, Ills mind taxed lo the full limit, hla 
liody at a terrtble strain. The iierceutage of deaths 
from Itrlght’s disease and other kidney disorders Is 
very high umong hwomotlvc engineers, and It is claimed 
that this Is due In large measure t(i the contlnut'd Jar 
of the engine With a view to anudUiratiiig these con- 
ditions, an Inventor hailing from Montgomery, Alabama, 
has Invented a (Hirtuble back rest, a view of which Is 
shown In the aoconipanylng Illustration. The Imck rest 
Is made of canvas, which is atlaohed (o the seal, while 
the upfier end Is seour(>d to coll springs, which arc 
hookeil to (he C(‘lllng of (ho cab. The siirlngs relieve 
the engineer of u gmit di'Hl of Jarring. iiermK him (0 
occupy a much more eomforlable iKwltion, iiiul oouse- 
•itieiilly make him more efticlent, particularly on long 
runs The hack rest may be rolled uti into a small 
PRckog(>, weighing nKogether less than a ponud and a 
half The device has already been put to the lest of 
actual service 011 the lauiUvllh' ami Nashville Hall- 
road, and has lieeii heardiy Indorsed by the engineers. 

A New Slot-machine Camem 

T HK new automatic photograph machine which we 
bert* lllustmte Is an e.\uuipIo of great ingmiully as 
aiiplied to Its conception, ns well as a most careful 
working out of all the details, it Is (he Invention of 
H. Ashloii-tt'olff, an electrical engineer, who sucetM*dod 
in Completing it at I’arls after iiiaiiy years' work. It 
Is a coln-oiK'nited machine which uses electricity 
throughout, and one of the main imlnts is (hat Instead 
of the old-fashloiied fln-tyrs*. It gives an artistic por- 
trait upon a iilatlmi-brtimldo isistnl curd It apjienrs 
that this Is the first time tbat an entirely automatic 
innrhlne is able to make an attractlvf* and durable 
Iibotograpb of this kind, and In fact the new apparatus 
Is attracting much iittcnithm and is considered a great 
advance uiiou what has been heretofore pCfslucisl. 

In order tn take the photograjih, the jiemin Inserts 
the proper cotn Into the slot and from Ihere It drops 
down behind a. small glass screen, where It remains 
visible (luring the process, only falling Into the cash 
box when the Unisbed jilctiire Is delivered. This Is 0 
good mimns of , obliging the imbllc to use leul colus, 
ftu’ the liisertetl coin lieliig lu jilalu view' Is seen by (he 
bystanders, etc.' As (be coin Is Insert- 
ed the iiiachliie sliiils. a Is'll liiigs and 
a sign IsHMimes luiiilnons containing a | 


the machine An uHlllelul light comes 
into action as well as a Iwll ami a sec- 
ond ele<‘trlc sign retiuestlng the sitter 
not to move. The exposure, which Is 
InstantaneoBM, lakes place, then (Me 
light goes (ail and iinolhei luuilnons 
sign Indicates tlmt the sltici' can leiiw 
the appamtiis and wait for the picture 
to t»c delivered. 

After the exiamun* Is uiiide, tin- 
photograph card drops down into a 
rlosad ebonite dish, Into wMIcM the de- 
veloping solution flows, this coming 
through elsnilte tubOS. Am soon as the 
card Is developed — and It is to Iw re- 
nin rkod that It d«ve]u|M a i^tlve plc- 
tuic lustead of a iwgiittv»,li|p'flNana of 
new chemical procenw wtfleb have 
iHH-n dt<K?Dvet«d after Unf^driiMgMh— 
the developer flowa out t||0 HbM Iflto 




The ezbasat- teoas dfl.lln awtar enate tha aa^tlmi. 

atod. The dl^ Hfi wfaleh all tfleso oparatltma take place 
then opens beW, and llte flnlahed oavd drops down Into 
a drying device, whlcti drlee the photograph by whirl- 
ing It ccntrlfugally. Thla ipedal device la a new in- 
vention and dries the plctnre witbont aoftenlng the 
gelatine, aa la remarked in the case of heat dryera. 
The photograph is thus dried In fifteen aecondn. Bleo- 
tromaguets are then brought Into play to atop the 
dryer, and when It Is at the fulj atop It comes into a 



Back real tor kesBMrtlTe eagineero. 

vertical iiealtlon and the flnlahed card drops out 
through a slot and la delivered. ; 

All the parts of the apparatne are ao arranged that 
should a leak ever occur, the chemicals cannot by any 
means reach any wmidng parte of the devleek but are 
forced to flow Into a protective ebonite tank and from 
there down Into the waotc tank. 

To bring about all the movements of the electrie 
devices In the proper manner, a rotating contact device 
or distributor In need, which la a fixed disk of Insulating 
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kPDgwtaB. All the phdtoi^e 
for at leant one moittb. . MM'tpf the 
nwebudam 'wkieta onn ‘be mta on£''ell' ipai.jHMa 
wieei need be 'detnehed, m the «oaiMto;g«i» 
sprUig pKMiea. Ahont ten fl^ntea ue 
obatlgliig the maehtaa. T 1 i«,'v«lfle of ‘the 
inoreatMd by the urn of npedbid dtniom fnf ill mill d'lpilh 
Ilium nlilili run lit i iinlllti- BjllilUliil Ip iihr niiimiijiii 
Aa me photograph cornea oot^ a. InnMwiig fifltlid 
the sitters •ttentlon to a aeconfl alot, aiirt diinp|iii[(|ivfl 
cent Into tt securea a trahsiMmit eardope florilh* 
poutal card view. 

Aa Bari^ lype of Cotton Bfliiod in iiw ITnilil 
StetM by the Hop! ladiuw 

T he origin, growth and development of flbe tottm 
Industry In the United Htates has reoetred eoiufll- 
erable attention from historians, ethnotogtsta knd ota- 
tlstlctaua. Much interest baa been uutnifMted ttt the 
Identity and description of the variettoa whleh foniMi 
the foundation of tlm American npland cotton, bat 
only recently has there been a syutonatlc study aai 
analysis of the types of plants whleh make up the field 
crops to-day, with a view of accomplishing ttdn object. 

Altbongb It la difficult to ascertain the actual exteuf 
of the Influence of native species of cotton, on the char- 
acter of the present-day types. It Is felt that they hav« 
been influenced more by the linporta.tloa Of teopl^ll^ 
and Buropenn cottons than by w&y'oilgfaAf -kmieua 
ODOM. WJfh’ a view fit eWoHdamilfWlUirtaiif ojf^* 
fom of native cotton, Mr. FrMerlck L. LeWtoQ, in 
the II. S. National Museom, bag written a pamphlet 
entitled "^be Cotton of the H<d>l Indians; A new 
spodes of Cossyplum.” forming publication No. 2 l 4 d 
of the Htnltbsonluu Miscetlaneons Oottoctlons. 

The fact that cotton was used and of neoMMity enltt- 
voted by the Indians, la recorded by sevenil early Span- 
lab explorers, as It has been more recently by many 
ethnologists. In tbe vUhtgtM of the cUff-dweUetn of 
Mesa Verde National Park namerousi fragmeoM of eof 
ton cloth have been unearthed, and In Utah the aeefa 
of tbe plant Itself have been found. f 

To-day, among the Hopl Indians of Ariaona, the cot- 
ton plant Is highly eateemed, and Its fiber eaten Into 
many of their cemaonles, as well aa Into many prac- 
tical buttsehold aettvittea. It la conaldeteA nairmtial fay 
them that all atrlngs employed far nll^otts eerrieoa be of 
native cottoa These strings of cotton are naefi to tdiM 
together prayer atteka and oSerfaiga at alt klnfia, and are 
placed In the tnlla entering tbe puebioa where eerwno- 
nlal aervloeg are far ptcgrawi the bndgea ffi! (be chiefa 
are all wtoigied with native rough-apiin cottott trtrlnga; 

and cotton la alao uaed to Weave omo- 

— aHuilal klttwr belts and hhudtote. 

Unfortunately the nstlvo Hcifia, OMe 
deft lu the art of weaving fataahets, 
mantles, rugs and other artlolee fha» 
coltcm, now find It far enafer to phr-' 
chase eltber the yarn'already sphh,' iW 
''clbith ktthid^ wb^ 'fir 
geibnent, a»d tb«Mi>«tte hrt Ik 
lielag loot. Cotton la MUt cnUHrafefi' . 
by them, however, to a email eottent, 
to n riUage to the Western Mhvfijo 
Iteaervatlon, and to one oil the lidfitfi, 
Tbe l>«|Mrtiiieat of Af^oattiire has 
eacrikd on egEperimenta with Htwl fiet- 
tm tor tite jMtkt'aeveh ydato. 
ttonhir of cotton la l^i 4 mbke 
tor the topidicy wubwhUih It fimlwa 

and tim.torly date fit 

It bffliig the etrlieat to Af aagr- 
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flC fli*. wind. 

^ * ilop- 

la iiM iMWipw>»«y»n» «i«nvtiig. 

wttb a anttable 



iUidla. Tb« rod la dlrldad into ttuoe aeetlonn; tho me- 

t twaraot the handle la unthreaded, the middle aeo- 
ta threaded, and the outer aeetlon la graduated, 
hat not threadad. Mounted on the threaded portlou la 
tiia RMatT part, coaalatlng of a nut prorlded with four 
aifpia tgrpdwttng in email ciqw after the fhabion of 
tAe oemmon anemapaeter. The owpa J^pat h^. «o po#:. 
lA»iod that their oonyox atdea will bo in advance aa the 
ant followa Ita eplral courae down the rod. The nut 
earriaa a aleeve which la of exactly the aame length aa 
ttw graduated portlan of the nod, ao that when the nut 
la pt the top of the thtaaded portion, the end of the 
nod will be Jnat covered by the end of the aleeve. In 
IblB poeitioo tim nnt nay be held by nwana of a aet 
aleeve which the operator aUdea np agalnat It When 
It la detired to meaaure the velocity of the wind, the 
anenuNaeter la held In aneh a poaltlon that the wind 
haa unhampered aooeaa to the citpe of the rotary part 
Vben tiie aet aleeve la retracted and the anemometer la 
parmlttad to revolve and purane ita alow aplral courae 
down the rod. At the end of ten eeconda thla motion 
ta chaehad by aoeana of the aet aleeve, and then the 
grattaated portion of the rod proieottng above the 
aleevil carried by the nut will Indleate the velocity of 
tiui wind In feet per aeoood or mllea per hour, depend- 
tag upon the nature of the graduation. The rod may 
bn gradnated by comparing tt with a atandard anemom- 
eter or by onnTlng the Inatmment on an automobile at 
Itged ape^ through atlll olr. 

IMlMd Of Making SekaJnin 
By puhp Edehaan 

can now be obtained In fuaed athAa or 
^platea iu about aevanty-flve oenta an ounce. It far 
l||t)fMpnd'fr«n compftnnda of aelenlum which are totagt.f, 
from ;taniaoa flpea where eulphldee 
In tlM manplitottirb of sulphuric acid. Ifals fa|;4 
<mKW»M»d to aelenious arid, which la treated with adl* 
pAwouh add^le give aelealnm. It thus formi a valu- 
«b^ (MT'^irodaet of whtt upa once thrown away aa 

|Mai|ilnfB ariata In twf gUotnopIffi forma, a red amof- 
]Q|Mipii;!p«WdaP Ohudopd w •bpeN wA a dark gray' maat 
pMpnad liy nMitingaad ayddanly . coaling thla red paw- 
dpli, iaiUlMtton to tiMiaa ccyataUlno forma are obfatfai- 
aw. Bgattag' the pray aoUd form of mimiuh in 
a O il d ii pb No* raantAf olBt wryliig amounta of air. 



Vlwaa an uaucity etthar white or pink. Th^ may be 
cMnlnai by laattng a portion of the gray aoUd aelenlum 
111 an.wippotipitlag di^ covering or partially covering 
tba dlab Wltn A clear piece of glaao. Care must be 
taken CO dia gUas pute Wiu crack. The cryaUla 
tom CD the fbUi plate. By varying the opening and 
supply of air dhSerant eflaota ate produced. The red 
polaoo o na fnaiee which arise from the melting aelenliun 
am ’ Iffaleh may ha ooUected' by 

at acme dtatanee from the evapor- 
ating dhdv, iflMM the vapor oondanaee on the glaaa 
Plata., IjMtlil 'gny-hlack tfpbulea of eriadam collect 
on tha'.Au|Mi'W'tiw avagipntlng dlkh. 

OhamleaUy, a at oni um aeta very much like aulphur. 
Heat la neCeaaam for naariy all Ita aettona with other 
eluaauuta it had a very strong alBnlly for lead, tin, and 
alne, and when a little (d eltber of these metuhi 1 h 

tah* rtam and a colenldo of the metal Is formed. None 
oi^'acMa ariamry enecgetically upon selenlnm. Tlie 
gr|r acUd fem la taaoitible in carbon dtentphlde, but 
tlie amoridiooa form li eotuUe in it. 

The gray aoUd form la the only one which la suited 
for riectrical qaa Aa It cornea in atlcka or platea it ban 
a very high realatanee, and la indeed almost an Insu- 
lator. This la not so atrange when we consider its close 
relation to atlck sulphur, sulphur being one of the very 
beat Insnlatora known. Indeed, It was discovered that 
the rMlatance of selenlnm varied with the light to 
which it sraa subjected, while It was being used as a 
resistance for telegraph work. 

The essential prints In a seleulum cell all hinge upon 
obtaining a very thin film of selenium on some closely 
adjacent conducting wlrea After countless futile trials 
the oril shown in the drawing was constructed. Its 
dlmenalona were 1 inch by H- 

A piece of clear mica % Inch wide and 1 Inch long 
Is cut out, and beginning ^4 Inch from one end two 
aowrate enameled copper wfaee are cloeely wound un- 
til within % Ineh of the other end. The writer usee 
No. 40 enasaried wits for this purpoee, although No. 
24 B. A 8. en am e l ed wire has been need enceessfully 
In the same way. The enamel Is then very carefully 
■craped off the copper wire by means of a very fine 
Jeweler'e file until the metal shines throuim. This grid 
is now placed on a spoon or other holder and heated. 
When beatad ao^ eelenlnm la quickly and evenly 
rubbed W atlriyH jrilMiiiim. Bhace the selen- 
ium rnellili^m^ part is not 

dUncUlt. The grid la then qtalckly placed on a smooth 
flat surface and a small piece of clear glass 14 by 1 inch 
preased down upon it with heavy preesure. This 
maChod InsoNH a very thin film of selenium, which will 
adh«re permanently to the grid. It should be so tblu 
that it Is seml-trancpaiCnt The glass piece Is left on 
the grid petmaoently. The cril is then placed In on 
oven where It la allowed to bake at an even tempera- 
ture Just below tiw melting point, for severul hours. It 
■hould then be taken out and suddenly cooled. The 
whole operation Is a delicate proceed bnt once mastered 
the making of the cells is simple. Oonnectlon Is made 
to the ends of tho two fine wires. The cell should Iw 
mounted eo that the light can reach it from all sides. 

The oell when constructed will still have considerable 
resistance, so a battery of a number of colls will be 
neceeaaiy. When proper palna and care are taken a 
cell eemrittre enough for all ordinary experiments will 
be the reault 

Ab Inqgroyed PhoaphoroMope 

By Walter C. Belehcr 

nOSSIBLY no eerily constructed sclentiflc Instru- 
A menit w|U aBord,rin*>c entertalument than u phos- 
phoroecope; ye( nog > one instrument maker in fifty 
would, know what was desired were erne ordered from 
n«r does see them fas phyrical lohora- 

The tetflriiilmi! win anofly repay the little 
naoeamiy eonatructlan, and wtU furnish 

an ever-vag)^ display, rivaling an endless variety of 
Oetmler tflb ia and^ dhrthermore, no batteries, coal, or 
static mariBada/ard rsqulred. Nearly all substances 
are phm ph riMiiMrirt toa degree; calrium eulpbate <him- 
Inona paint) Mag probably the heat-known example 
on aoeomM; W Bm ^antiun of Us “discharge” or glow. 
In erder to kaM If a aabstance kae this property, wo 
faniatei|Maelt toHgbt and then Aptmlae It in the dark. 
OMigMIr^tK M damt^ of its glow te very short, wo 
«Mil ^ tBfai i^riem an lagtiPumeut designed for ' 
kaud. 

. | k a q w i ii l lil' '; d < ii^M .aach an liutnimeDt, oonriattlng of 
kaa an opening in each end. In ' 
:''‘jlppf,%M ' )|^ i | i#B ; %l!m:4fa*a mmmted on the aamb^axle 
wHk the mnw number of 
. niWIilk mwkTifl eloae k> the -euds gf the 

' that a hrie in one' diak 

ki aggmkia ilkb kM ki the correopoadlng end of the 
drikm, kht aMfid diok rieeee the brie at Ita end and 
vloe nmii "Vhe placed ta the dram tor examlna- 
tjeadailMi lg»Mi 4i ■gW iaidndkaagn fat aa npld 
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apcoeaalon aa may be desired when the axle Is revolved. 

The writer prefers an Instrument having only one 
fixed end one rotating plate, pierced symmetrically 
with the same number of holes, except that the fixed 
plate has au additional hole at the eame distance from 
the center as the rest In this bole Is inserted a tube 
serving as a right tube, which ahonld be made of suffl- 
clont length to allow the eye to focus easily on the 
object to be examined. A small electric motor direct 
connected provides a neat way of driving 

One application of this Instnimenl which the writer 
believes novel is Its use cither with or without a mlero- 
acope In the determination of obscure particles In 
crystalline rocks; and doubtlcas many other appllca- 
UouB would probably be found. Coral, lime, glass, sul- 
phate of quinine solution, etc., arc beautiful objects. A 



An improved iriieaphoroscope. 


key to phosphorescence Is given In the fact that the 
“glow" of an object Is always the color absorbed when 
viewed by direct light 

A Finder for a Three>inch Telescope 

By Ralph D. Rust 

I T often takes considerable time to locate a small 
object when one is using a hlgh-pnwer eyepiece. A 
finder such as dealers sell for tltls purpose ofTsets the 
difficulty, but the price Is ofteu (juHe beyond the pos- 
sibilities of a boy’s pocket lawk. A small telescope 
can be purchased for two or three dollars, but per- 
haps one much cheaper and Just as efficient may be 
found In u second-hand store. 

When a suitable glass has l)een obtained remove the 
first set of lenses In the eyepiece tube and thus con- 
vert the terrestrial telescope into au astronomical one. 
This will make the instrument from 3 to 6 Inches 
shorter. 

Procure two strips of brass 5/lfl inch wide, 8/32 
inch thick and 10 inches long, six brass set-screws, 
and six 3/8 inch brass bolts Take one of the strips 
first; flatten one end of it, and bore a bolt-hole in it 
Measure the distance around finder tube; measure off 
this distance on the brass strip starting from the center 
of the bolt-hole, and add enough so that when the ring 
is made its diameter will l)e at least % inch more than 
that of tho finder. Bend the strip aa shown in the 
drawing, boro a bole at f and secure the ring with a 
bolt Murk off points A, R, and C on the ring nt equal 
intervals, and drill and tap the holes for the set-screws. 
Bend the strip at F. Tho part It should not be more 
than 3 or 3% inches long or It will vibrato tm) easily. 
1 trill bolee at g and g' In the foot E and bend tho foot 
so that It will fit the telosoopo tube snugly. Bore boles 
in tube and l»olt the f.s.t as In the drawing. 

The second snpis.rt is made in the same way, except 
that the ring need not l>e so large, fob It should fit 
over one of the draw pieces of the finder. The rings 
of botli supts.rls should have their centers In a straight 
line parallel with the axis of the tnlescoite. 

The Under Is adjusted by moving the set-screwa 
about until u dtslaut object in the center of the field 
of the large telescoix* appears In the center of the 
Under Ueld. This device is nut expensive and sSvea 
considerable time and trouble. 
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Another Substitute for Pneamatic 
Tiree - 

T HK (effort to find a satisfactory substi- 
tute lor the pneumatic tire has resulted 
m soores of inventions’ ooverin« all sorts of 
uombmatioiu of meohanioal parts. The 
principal diffloulty with most of these in- 
vontums lies in the taot that they do not 
diitribute the shook over the entire wheel 
as does a ptuHuoatie tire. When the wheel 
runs over a stone the impact is eonenr 
trated upon those parts which are m imme- 
diate contact with the stone, putting them 
to such a severe strain that sooner or later 
they must break. In the case of pneumatic 
tires, however, the compressed air dis- 
tributes the load over the entire tuba, so 
that the whole tiro desisto in withstanding 
the shook. 

Jtooently a mw form ct pneumatic tire 
substitute has made its appearance which 
depends not on springs or pneumatic 
plungers, but on the rosllienoy obtained by 
pliable bwds under tension. With a tire of 
this sort the blows oooasionod by striking 
a stone are not looalizod, hut arc didtributed 
over a third or more of the ciroiunferenoe 
of the wheel. 

1 shows the tire being assembled on 
the wheel, also the tools used in mounting it 
on or roxnoving it from the rim. Normally 
when the tire is fully assombled an annular 
guard plate ooven the inner tension band. 
It will be observed that there ar«) three eete 
of bands. The outer baud has a heavy 
rubber face to give a good tread surface. 
The body of the band, however, consists of 
layers of specially prepared canvas, A por- 
ti<m of this tread surface is shown in the 
isisert la Fig. 1. Rlyetcd to the inner eur> 
face of this band are a number of aluminium 
cups airanged in pain. Tbeso ore adapted 
tofiteiver aluminium blocks projecting from 
the intermediate part of the tire. This in- 
termeduite part (see Kig. 8) consists of two 
bands made up of canvas layers and con- 
neoted by tubular blocks which are riveted 
fast. Intermediate of these blocks on the 
outer band are the aluminium blocks just 
rofwred to, which are adapted to fit the 
oitjps' on the tread band. A inmUar set of 
blMks is attached to the inner periphery 
of |he inner canvas band, and those blocks 
are arranged to enter cups scoured to the 
riis aa shown in Fig. 2. The rim i« 'pro- 
vided with lugs between which these cups 
are fitted. Each of the cups is formed with 
a head at one end to prevent *t from being 
displaced omlvJiso from the nm. The 
bj|oe|pi are alternately disposed as mdicated 
in Fig. 2. 

When applyihg the tire the cups are first 
removed from the rim, then the tiro is as- 
sembled with the tread in place, and is 
slipped upon the nrn of tiie wheel. This 
done, every second cup is slid into place, 
the bands being raised sucoossivoly by 
{beans of a pair of t/Ools, as shown in Fig. 1. 
The tools consist of fiat bars with the ends 
turned at right anglos, so that by slipping 
the flat side of the bar under the canvas 
and then turning tlie bar at ngbt angles, a 
powerful lifting actum may be secured. 
After every second cup-shaped block has 
l^n fitted into place, the intervening 
hjooks are .introduced, making the tire 
eting very tightly to the rim. Now when 
tlm fit® rides over a stone, the bands are 
ffhked, inoiwasing their tension, and, owing 
(p tlteir resilienoy, causing them to yield 
to * certain extent. The alummium bear- 
ing Moeke on the middle portion of the 
tire are oylindrioal in form, so that they can 
^min the oups and yield in this way to the 
deformation of the tiro. The elasticity of 
the oanvas bond canees the tire to return 
at oBoe to its normal condition on passing 
the stone. 

Tiros such as tbm have already been 
introfiiiced in EbglaDd, and they are now 
lining demonstrated in tide oonntry. ' The 
tire is adapted not Only WflMUge Vehicles 


but to motor truckf as well lb the Iktur' 
case, however, instead of lUiag oanvas 
bands, the bands ore made tip Of Ktoel links 
and a heavy rubber block tread soifsoe is 
provided^ , m/jj,’.; Jrti,'' 

It will be ovident that if the bab^ stretch 
the slack will immediately be token up by 
the weight of the oar on the wheels. No 


Kmt Kind ]5]r«i^PM Mflie 
With Ttimeapk Lem 
By Dr. LoMMtd Emm Hinhbwg. 

D r. K. h, atoU^t ' or Cueinnati. has 
^vised what has proved to faearevoin- 
tionary method of correcting poor eyesight. 
During the flHt quarter of the bine- 





Fig. 1.— Method of introducing the rim cups. The insert shows s part of the 
tread band with the bearing enpa 



Fig. 2.— A portion of the rim, show- Fig. 3. — ^The Intermediste part, made 
ing two of the bearing caps in np of cnnvns bands rivettsd to slu- 
placa minlam blocks. 


harm is done by riding with slacked wheels teenth century, the telesoopio speotaoles 
as long 08 the slackness is kept below a were used for high myopia, or nesmMs of 
certain maximum. The tension of the sight, but their theory had not been worked 
bands may be regulated by introducing out mathematically. This wss later poN 
aluminium shiras under every cup on the formed by Dr. M. V. Rohr, who demon- 
rim and subsequently, if noeessary, under strated theoretically and ”by experiment 
every rim. > that they may be used with advantage. 



Byeglaeses with telescopk lensei. > 
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tlm bl^ts lAo*^ 1)0 the ngw 
to yain huger imsfes. Bows 
very comfortahW. <or ibe ira, 

M totMeyethsa'Iheobleotsib 
I- tbestraigthof.liiMebiMaTeijl 
t. persons prefer to read withnut 
9- cause they obtain hogsr 
geo and a better angle of 
they see expoeOd to two dsniers 
hue their bhioOtilbr vision 
myopia by compliobtfams leml 
bi^ too doae to the ohjMte, I 
turn wifi aafbgutod sgiinst tbs lai 
get. The following dhwdvantsgw 
notion. with gbuisee are to be eonsii|M|i 
(1) The aeoally'WORi bioone»vB gissMlp 
not allow coneetion of aBtigmatii||df 
oblique bundles. As a resalt of thlCMs 
field beoanDes so 01 dbfiaed at a smaf’iWilla' 
toboe from the center of the glass thit B 
oannot be used for distinct vision. (2) T|m 
field of vision will assume a “bnnel sfaapsd” 
distartioa toward the margin of the ffiaito 
This is of very special hnportance. Fig. 1 
shows the picture of a landscape. Only Be 
small central portion is well defined, afil 
the outside is misrqweeented. This is heli 
responsible for most patients’ to wearing 
strong concaves. Elevations and vibrating 
motiona may oause headache, uneasinem 
and disdaess. 

The operation will eliminate astigmatlam 
of oblique rays and dlstortkm, and will re- 
duce these two disadvantages in patients 
who are oomprilsd to wear glMSM sO' 
greatly that they need not be oonsidered. 

At present, however, after an experienoq 
of about twenty yean, the operation is eon--., 
sidered to badangeiiOUBSind used oi|jy jAAi 
;lj|Bited number of osses, espeokJIy in tbo«| 
where oometion with glasses eannot be 
obtained. 

Nevertheless, the ooasidmration of binoo> 
ular vision, the degree of the myopia, the 
age of the patienta, and the exlsti^ eom- 
plications will limit the result of the opera- 
tion to such an extent that a substitute 
seems desirable. 

The images of objects may be eolanged 
by telescopes as the only means to enable a 
myopic person to see well at a distance. 
Th» weight, reduced field of vision, and 
clunuinesa of the giostes, however, limit 
their usefulness. A much more perfect 
instrument is the PtmrohrhrUU, or teles-* 
oope speotaoles, consisting of a oomblna-'^ 
tion of a convex objective with a ooncave' 
oenkr. It faM to to fitted to each indJ>‘ 
vidual case with special oonsideratioa of 
the turning point of the eye and the at*' 
tempt to produce as laigt a fiefd as possi- 
ble. 

Theee speotaoles were applied to a pa- 
I tient, and he was advised to walk toward 
I the Snellen alphabet ftom a distance at 
^ which to could not reoognlso them until 
he was close enough to see thorn disdnotly. 

‘ The letters were hung up in various posi- 
^ rions, so as to entirely eUminato the aid of 
nIMtory. The light kras ahriiys tfte snuis, 
and tto examination to<fic ploto sa«b 
after an equal adaptation to liadtt. lasting 
half an hour. 

The vitttsl field was taken only in the 
boritontol meridian, usiag a large gonto* 
metsr of five-meter esdiuB, dm oenter of 
whkh the patient had to lonk at with Us 
head fixed. Afielr ^ the types (BiuRan'a 
hooks) were mmoved to a pUnt whem the 
patient, atiU beeping Us head sUndy ttot 
toM nwvtng Ito eye sidewayt, ooUd nto as^ 
them UUitly any longer- the Itotor m- 
nits trace mme sstisfiwtory.M to vtskm 
tonn Uteto aUnm U ifto foiuirj to 
^ 00 ^ % the gntotor.,todtoto^':^.B* 
mndiodnnd'tto'typaasiiiil^^ 

BsrsttMt to a UMtnph of 

. TW iwrtod cue of IMtoMUb 

' gbggtoa, UifeM tocytoie 

fin eonnbiiidn to to toMtdd that with tihtoa 




scs^mncAMimif 


fwv^ia DaMui iio. 

«k &; liiiay «r 

>ii1t« 'viOi 

<jwnWfi twnwj a*0» outer 
' % the Minfl Wtieal 

#«' HIM uutw wiirii>l»ery of the Vilve, 
jUttiMldf tinted to rotute the valve 
^.l^tter'tei^piooated. 

;i|>ti«il'?SMk«c^ Mud* «r chM«e.~A 

likdk etty auui;> James A. Kavatutgb. 
ji||,#eeanid » pateat, No. 1,042,119. for 
IpIllMI IWdtiwe whieh is defloed as oon- 
• sBWll seotion of oheese adapted 
|Er ThM diitttbtttioa and a paper w»p- 
jl^perfaratod at suitable points to provide 
iwtMlIor the asoape <d‘the gaMs oreated 
tur^lhe fermentation of the oheese. 
ylipaoirapli Inprovement.— John H. J. 
of New York city has secured 
patait No. 1,(^,110 for an improvement 
ia'ibtmoKrapfas or sltnllar talking maohines 
far Vrlddi there is a oombined recording 
and tejnrodUoing hoad oombined with a 
weiCht which may be shifted to and from 
the bead eo as to adapt the head for use 
■a a nproduoer or as a recorder. 

A NeeUeee Glaas 01ob«.~In patent No. 
l.Ml,8S6, to Harry A. Sohnelbaeh, Craf- 
toO, Fa., assignor to Jefferson Olass Conv 
pany, of FoUansbee, W. Va., is showd a 
nebkieis glass shade or globe with an 
opening at the top, A separate neok 
extends through the opening and has lu 
lover end enlatgod and is also provided 
with outwardly extendiog projoetions on 
whieh the shade rests in suoh manner os 
to provide a space between the shade and 
Uie neck, the neok having means for en* 
gsgsment by the shado-holding devicei, 
Loeafang the Source of Sound. — A so- 
eolled loeophane has been patented, No. 
Ii086,9a0, by Fbsok Della Tom of Baltic. 
more. Md., for a method of detefahhUng' 
the direction of a sound wave or of kxiating 
a Bouree of sound, and in doing this the 
waves emanating from such souroe on 
ifavidod and the divided parts are oorapared 
fay bringing flnt one part and tiien another 
through a common condactor. He em- 
ploys an apparatus including two diamet- 
rically opp^te reedvers, the direction of 
the lource of the sound waves being deter* 
mined by stopping one of the said receivers, 
thus indicativ into whioh of the receivers 
the partieular sound wave was received. 

Automobile Improvement— Many road- 
sters are supplied with a single back seat 
after the fa^on of a rumble. Ordinarily 
the engine and ohassis of this type of ma* 
«4>ltte ate adapted to os heavy a load as 
those of a live or six paesenger cor. It is 
believed eome provision can easily be made 
to supply seats on opposite sides of the 
rumble means of a sultaUe frame earry- 
ing the extra eeats at its ends and attach- 
able to the single or rumble eeat. The 
proMam will involve easy appiioation and 
removal, ■eonrity when appUed. freedom 
from mttUng when in pl^ and out of 
place, and the provision of imoper foot-rests 
for tim ooeupante of the extra seats. 

BrUa of * Fatenl Expert— In a zecent 
Pfablfialttioa Dr. Kdvrwd Anthony Spitska, 
tile bealn speoiidist of Philadelphia, fa re- 
|Ki(«ed to haiAmtedited the late Edward H. 
ICfliglM with haviag the hugeet American 
bMifai of lueord. Mir. Eidii^ wae well 
knoVm, espeoiaUy in Warihiagton city, 
|wior to W eoti^ into Batent 
hi was oonaaotod v^tit' the oOnae of 
hfam A Co., and wan oowpfad in the 
ptafNNmdoB . gad ngnMoeution of patent 
aftdiioatfam At the same time he was 
ttm jaapmatton «f his Med^ 
entotod the Patent 
Cffieadamwry 1st. 1872, and semeined in 
nihiiMgiflMa until 'Anguft, .1878. Mr. 
Mipht'e; hn4)i .wiiA.g mdagit of. I3i4 
'EipgatoMnqfamMl Tur- 

. Jimaiafa poet 'and •ov«tiii(, at 8.012 

iMKl'heaviesl.(lioa«led Am»' 
ttatvti Oem 'ttr P. INittMf, tile 
I' if ' fT»f»ib¥s- 


BaCl!lm»T PATEMTII) INVISNTIONS 

Acse MlumM are opn to. aU peteetees. 
TMs notleH are inserted' to special airaage- 
msSt with the Inventors. Tstins on appUea- 
tlon to the AdTertUtag Ospartmant ot the 
IcniiTiPio Aunatout. 

Fertelnlag (o Appuret 

MmoVABLn IiaBI,.->U Kaluu, can of 
Midget Mannfactarliig Oo., 38 Dnaee Bt, Boom 
410, Now Vorli, N. T. This Improveiaent rolatee 
to heels for ihoea, and an object la to pro- 
vide a shoo having a toplaoaable beet ot 
leather, robber or eompoalUoD, so that evon 
a perooD nnskllled In the art may readily re- 
move a worn heel and replace the same by a 


shows an ealarged ssctlonal view representing 
a nut and bolt and locking deWoe appUed ai 
In use. Fig. 2 U a cross secUon of a bolt 
and not showing the dog or locking device In 
a non.locklng position. Figs. 8, 4 and S show 



BOLfiBR RABROW.— y. B. Ceu.BOM and Q. 
J. Nason. Box 14, Boaednle Burst, Bakertdeld, 
Cal. The Invention relate# to harrows In 
which rollers gto provided with lingers so ar- 
ranged BS to h wn mr the ground. The Inven- 
tion provldee meato for clearing the roiiere 
of trash, since the effectlveneee of the roller 
harrow it greatly leeeeaed by the collection 
of weeds and trash op the teeth. 

Blaetrioeil Devleoa. 

TBliEPHONB ATTACHMENT.— D. W. Liv- 
PSBT. 104S Srd Ave., Manhattan, N. T., N. Y. 
In tbU esse the invention refers to an attadi- 
ment adapted to bo aecured to a telephone in- 
etrument so that a atrip of writing material, 
inch at paper, can be anrolled, and any eon- 
venation coming over the telephone taken 
down. 

« oresMral lutarnat. 

CT78HIONBD ROBSERnns.— 0. B. McKin- 
non, Uttio Falls, N. J. Tbli Invention rom- 
prleea means tor cushioning the footfall of 
the animal wearing the boraeahoe. Thia end 
la attained by detachably eecuriog to the under 
side of the shoe a strip of rubber or other 
suitable material, which forme a reiUlent tread 


dlagrainiiinllrelty tbo dllfi-rent positions of the 
lurking device which le In the form of a scat- 
enu triangle, one corner of the base being 
acute-angled and the other rigbt-angled, apf 
Its blUng edge 1« adaptiHl to conform to tAs 
thrnad of the Ih. 11 Tbr bottom of the slot It 
formed to describe an obtuse angle, the apex 
of the angle constituting a fulcrum for the 
dog on which the latter la adapted to rock 
In asaumlng' different positions On one sUiu 
the slot Is much dwper than the other, and 
the inner acut.f angle of the dog ontera this 
part when the dto !■ engaged with the thread. 


TOOL HANDLE — Archii HcDixmip, Dom- 
ing, New Mexico. This Invention provldea 
a handle for use on sawn and other toola and 
li arranged to permit the operator conveni- 
ently to attach the handle to the tool In 
any position to suit the convenience of the 
naer of the tool. As shown in the lllostration. 


HeaUsuca 

URADE HOLDEB.- 
dreaa 124 N. Jeltera 
this patent No. 1.01 
lates to shade boldc 
other lamps, and the 
shade to be readily 
position with reteroD 
bulb, and as readily r 
of damage or wbenn 
The improvement se 
leases a shade by aim 


ia« ElgBtlng. 

— USMRT GOOnrUISKD, Rd- 
on Ht., Chicago, 111. In 


constriictten enables the 
and easily attached In 
ice to the lamp globe or 
■emoved therefrom In caao 
ner removal la necessary, 
■curely engages and re- 
iply turning a ring ; there 




[ Is held truly square lb Initial position by pro- 
I vldlng on the front supports two parts, of 
t which one above the barrel and gunstock la 
1 provided with a notch for the bed of back- 
r sight on the barrel and tbo other part beneath 
the rifle gnldes a champing ring on the rifle. 

MDLTirLB LOOM.— fl. Osatrsaii. Paris, 
Prance. This Invention relates to flve Improve- 
ments tn multiple loema whereby numereua 
drawbacks In other looms are avoided, ao that 
the aiittnltaneous weaving of two or several 
pieces of fabric Is rendered easy and sate, 
while the examination of the lower pieces of 
fabric during the work Is rendered possible. 

MACHINE FOB CASTING AND COMPOS- 
ING TYPE.— F. ScniNKli., 10, S Bne du Ber- 
gent Blandan, Nancy, Meurtbe et Moselle, 
France. This invention refers to an arrange- 
ment ot matrices for casting and composing 
separate types, adapted to be applied to all 
kinds ot machines fur casting and composing 
type one by one, and adapted to permit a 
mixed cnmpotiltlan of type of different fonts or 
ebaraeters, requiring, as In linotype tiisriilnes, 
a large pumber of mntiicos for each font or 
character 

BENDING MACHINE —F. T Boor, care of 
Deflanee Machine Works, York, Pa. The object 
here la to provide a machine arranged to auto- 
matically Impart a gradual traveling motion 
to the head blocks during the bending opera- 
tion to iN>mpenBate for the Incroase In length 
of the timber Incident to the bending thereof, 
thus allowing the timber to bug the form very 
snugly and thereby inaurlng tllk formatloa of 
accurately bent Umber. 

PACKING MACHINE.— G. B. Cadorrsan, 
Ketchikan, Alaska. This device la particu- 
larly useful In packing canned goods Into cases 
preparatory to ahlpraent. An object of the 
Inventor is to provide machinery for auto- 
matically tilling tbo cases with cans, thereby 
ecoDomlxlng In time In an operation which la 
generally performed by hand The cans aro 
antomatleally deposited In layeri, and the 
caee containing the cans dlaebarged when the 
case becomes fllled. 

BIPIIGN KILTHK.— J A. ('ASS, Ballda. Colo. 
Mr. Case's improvement Is In aipbon flltere 
and has for Its object the provision of a 
mechanism espedally designed to thoroughly 
filter liquids, while at the same time farllltat- 
Ing the withdrawal ot the liquid from the 
receptacle. 

EMBROIDERY MACHINE.— a Friedman, 
2H88 Fulton St, Ilriwklyn, N. Y The Inven- 
tion relates to hand or power embroidery ma- 
chines haring s fsbric-carrylng fraow adapted 
tn be ablfted according to the design ot a pat- 
h-rn plate tor the needles and thread to pro- 
duce the desired embroidery on a pleee of 
fabric The machine secures accurate aUae- 
iiient and stretching ot fabric material In la- 


th# saw la ppovldod at the end with two 
haodles alike In conetrnctlon. Bach of the 
handlet proper contains a ant engaging a screw 
rod. The flattened end of the rod carries a 
Ing adapted to engage an aperture In the 
saw. When the handle proper te turned the 
screw rod draws the saw up agalait a grooved 
bearing mounted on the end of the handle. 

DRAWING INSTRUMENT.— I. W, WnAI.XN. 
Orayniont, III. TbU Initrument permits meae- 
nring in degrees an are of a circle of un- 
known dlmeaalon and whoaa cantsr U not 
located; Inanrea accuracy In are and angle 
meaaarements ; measntes Uno aegments and 
radH and expresees their length in a certain 
exponent; finds the limits of each snccesslve 
arc and center of Its respective circle In any 
enrva, so that any eurva may be Inked wlto a 


are no springs, wires, I'larops. screws or any 
parts that can get out of order ; It does away 
with the unsightly appoaranro of screws which 
arc often lost In bundling ; It preventa break- 
age or glaas by allowing for eapanslon by heat ; 
It ran iNi stamped out of ebeet metal at small ! 
cost In any else and shape and in a large 
variety of designs; and It may be used on gas 
as well as on electric fixtures In nprigfat or In 
vertical position. A side elevatloD of the 
sbade-bolder partly lu section U shown bare- 
wtth. 

■oaaehwid VtlllUaa. 

CLOTBEB LINE HANGER.— L. KaLMaNo- 
viT*. 829 Tlnton Ave., Bronx. N Y., N Y. 
TbU device coiiiprUos a pair of spaced pUtes, 
a roller journaled between the same and 
adapted to have a Uno pasa aronnd It, and 
a guide movably mounted relative to the plates, 
and adapted to engage clotbea pine or other 
projecGona or objects on the Uno, and to guide 



or aymmetriesl evsvea «f Ilii* Same on en- 
larged or r«dinN& seafai hOlHU eMnptex and 
oompeniM ' enrvea and flgsffto ot- stnitfilit Itoee 
and riunfss; fstmg<.«aa<itoa towtoised-af riml- 
Ur enras af vwrUIrrisaai, sn|> r4 ssto the expo- 
nehts, o* ilto afai^e (klfai ; and I 

pottorinl otb«t tofafafafairihfa-* engtovliig , 
ahoWe g ' 1^ rieSr-hr _tlto 'I toto iljlll Wi 
NOT nM w. 

tdtii Btn Oklritoiito. 1^ ‘ U 'titiS' todtetlM 

« 4dB to -'Bfahtoti - tow -fa. totototo to '* sM 


pane touNto atwind the hang^, Wfastoby tho ^s'ldlty or tnfrios 
Una Is attpported at tito otothes ptot to the "’ko”* inflicts 
guldw* The Plaa vMr shows elMhto Uno »>><■«’ oompcHtlon 
hangeto. In nas tos -StiptoktlBg -an andtees o'*" '>■''0 

oloShW i too world, who assist 1 


dividual frames, and exposes only the surface 
portion ot the fabric materUI to Im embroid- 
ered, thus permitting tbo arroiiiiiiodatloD of a 
largo number ot single frames on one machine 
at a time, thereby Increasing output of tbs 
machine. The engravlog ahows a fmat eleva- 
tion of a series ot fsbrie frames mounti^ on 
the main frame of the embroMery macblna. 

Nots.— I' oples of nny of these patents will 
be fnrnlshed by the KciSNTiric Ambbican for 
ten rente each. Please stete the name ot tfas 
patentee, title of the Invention, and data Of 
thU paper. 

Ws wish to call attention to the fact that 
we are In a position to render competent isr- 
vlres tn every branch of patent or trada-mark 
work. Our staff U composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute aU patent 
applications. Irrespective of the complex naturo 
of the subject matter Involved, or of the ipo- 
claliied. Irchnlcal, or scientific knowledge re- 
quired therefor. 

We are prepared to render opinions as to 


TBYINO JXHViOIL^, UvmcOAiK, Mdnn A 

at FStoWhuto, Bsasla^ Tbs', laveotloii reldtea Palm 

to In^ireiwineiito ria tihfa lafantotb former de- 1 8( 

rice, vrbeMto toa- tototot davfae to sUspltfiM 
Th» toto fa psRadttod'4»'ra«v* to Ufa* dtrsdttoa Brandh Office ■ 
ot the recoil, alter SrMetl U cm Im returned > OBS F fitreet. N. W.. 
to toad to Oa totttal fsslttoa. XIm fise akffi^ WMbIngton, D, C. 


We also have aasoclatCN throughont the 
world, who assist In the prosecution of patent 
ard trade-mark applications filed In all eona- 
tries forelga to the Unit, 1 States. 

MtINN A Co, 

Poimi AKontapt, 

I 801 Broadway, 

New York, N. V' 
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Rapid 
ProgreM in 
Railroading 

DcTdofMlI W 


Lent than ninety 
yeari ago, the first 
a Incomo- 
tive upon a railroad 
wax made Today 
there are eiaiy tkoiu* 

•nd milMoioretmelcfai 
tUa country than in all th* ~ 
countries of Kurope rombined. 


ThaUiiItodSlalai 

•^filarnaditnlKaiMrfain 
teOaM aux lb Ihlriu snhT 
UbiWUwliWIv.llX. 
n.ll..aidlr«iitE.UM 

BtmikTmVAmrn 

Nat sair SsM tdirf 

laf tha <m Cm la a (aaVtal 


The Only General Histoiy of 
the United States 

delineating; (nir xocial, rcl^ioua, aeathetic and intellectual life, and our pro^reaa in induftiy, 
commerce, finance, banking, economic*, etc., in addition to event* of a Civil, PoUtieal and 
Conatitutional natiiir, from the earliest times to the present day. 

OUR COUNTRY HAS MADE ITS MOST REMARKABLE 
STRIDES DURING THE YEARS OF PEACE 

For the firxt time the proper space ii devoted to achievementx other than iniiitary. Our grand 
< oiintry of tlie present time is not the outgrowth of a few wars and some diplomacy — the eco- 
nomic conditions have liad as much to do with our expansion as anything else — perhaps mart. 

“The United Stotes” is Bound in Ten Siqserb Vohunee 

Oas ASdHioBal Vohaa without Eatra Chars*! 

Complete Cstiss-ftofemteo laden INIth Every Set ol Book* Pusclwaad 

Ne»f I® the nxrnHir, (he mi«i loipontat aait of •n bMorkal or irfereaea work l« lb* ladn. The edllarUI omanMiU ol 
•The UnKeS Wtl«" rendtr. Ii sclviallr *a saqr a lseril* *f hdaiMlIoa oa llaUri (U*W MU*(T. Tho. a resl inrty *1 
phue itl iiur hluxiy mir be male wilb the ptalilK smrue* thatererr Horn In Uie book U awler Uutsnieulir hesiUas. hb 
> hiibiry for ihebmr m«i wbnanlrai faformaonuiisilventopie Ins harry i furlbetrbaUrwbo Kcnlrensnenluiuelreaisrat 
of InlomiMloni Slid lor the ynuns pupil wbote need ii met wubn brief aniline. rlrliK ntl'lbe IneU In nndnnanadnbln Inafsntn. 
TsnrsffiknCnmsnbelnvniia 

MAIL. TODAY 

AMERICAN EDUCATIONAL AIXIANCE, Dept-T, Wa»Unetea.D. C. 
Writoyournurvoouna uddreae on mnu«ln Mcpw— tMur ^ ailone stoMud lino 
•bovo— tnaOl ot onoo and svo will eand sreu froo iposnsdilot ond aainspW p i w ee 



' (tkmeM«4 Jro* 

by m 


'iKdNIrtiPO. 

«Uel»' tfaneend fl». ei w wil i M i«'Wy 

tdieiaiMdly tetmM Ikk^-MmUk 
dM»M. atm Sm ettMUi' eiwNbntrt'Mtmaf. 
at tiwt part of tM MddilnvM^^ 

Uw iwrt df tM »H4*d 
a piar bM aJfaMy baea aoualnKiMd IwMi j 
It ii iMropoaad to nm the ««• jbom 
port t« OouhiiSjr^ oa the nala IhM. Tfaaj 
manhute «t Aleppo, howeyar, aea 
dearoring to iadune tho Qetmaiia to 
the hne from AUnodietta direct M Alep^^ 
The Qanuuui traro to have huUt e hHiW 
at Aloxudmtte and oollootedalaiseqinn- 
Sty of materM hare for tbit pwlMMO. tW 
have now raddanly oaaw d , so far aa tiio 
Wbor ii ooneomod. loxsally. dUfaFiOt 
reasons are given. Some daolam it at for 
the want pf funds, which is not to bo oroti* 
ited, for money is blAng used slmoat pro- 
fuse on tho msin Unas. Othsn say it is 
beoause Onat Britain hu interfathd, 
wbioh is tho more probable. No doubt she 
objects to the Qermans estaUishins liiain- 
■elves on the Mediterranean, and in any 
ease the harbor bids fsir to hangr fire tudil 
a satisfaetory understanding with Bnglsnd 
is arrived at. Alexandratta, too, is 'l&*a 
marshy locality and suffers from fever, and 
extensive lenitatlon is called for to thaka 
the plaoe healthy. Jutt south of OaUanilh 
yeh rite the Amanua mountains and hate 
an army of men have oommenoed tiie boo- 
ing of a six-mile tunnel. The whole of the 
material in the way of rails, siegers, atone 
and iron work for the bndgos, lumbar for 
the stations, looomotives and rolling stoek 
is supplied by Oermsm manufsotunrs. 
This is one of the conditions of the eonoee^ 
sion and is rigidly enforced by the con- 
trecton. Thousande of can torj^ukaeagun 
and freight are now being built in the 
Fatherland. The passenger com am tO ha 
of ^ finest Mad AhA faUdiidO dmUdiSfe Mill 
diiW nloons. All private snpplies, too, 
for the engineers come from Oernmny. 

, Naturally, the i^inoipal engineers are Qer- 
nuuu, though thousands of Turks are found 
among the ranks of the laborers. 

Taking the route ftom Soutari to Aleppo 
the preaent gaps do not amount to more 
than a hundred mflee. Yet it is doubtful if 
a through oommunioation win be posslhle 
tor another oouide of years or more. It all 
depends upon the snooess of the engineers 
in the Taurus Mountains. When the con- 
neotion is at last made the Bagdad Bail- 
rand will at once jump into popular promi- 
nence aa affording direct railroad oom- 
munioation between Europe and tho sacred 
cities of Palestine as well as with the 
Buphretes. This will be rendered possible 
because the Turldsh Government has al- 
ready advanced the lines from Damaaous , 
to Aleppo. Then from Damaacus, railroad , 
oonneotion may be had with Naiaroth and 
Haifa, and aa it is intended to oomwot ' 
Jerusaiem with this system the Holy City | 
will also be in railroad touch with DamaO- 
oui ahd also with Aleppo in the far nordi. 
This will mean that one will be able to , 
jouAiey by rail from the 'groat centere of 
Europe to Oonstaiitino|lUf^d then aerost ' 
by ferry to the other eide.'tmd on by train t 
totbooitiMotPaleetine. ClthBatety, how- < 
ev«, it ie expected tilat a bridge will he < 
thrown aioroei the Boephorons, eoniijeotlEik 
the Bagdad lino with thosa ot Coastatki' 
thtople, tbne giving a tbrouafii eommuiiito- 
tion witb the vast railroad gratema iff 
Buropa. 

Indeed, this Unking up «( Syria tttd 
' MasQ}M>tamia,idthito blioiOntahB^ elite , 
' witb Europe by is oob of ibe ip* 
tettoteg features of thisgrtot' U hdei teli l ii g, 

. MoM^ on the Tigris, is a dbwilMiig Bite < 
, ttet has Spnmff ^ ' 

; ^ Ninovoh, 

' MWbadeuly tom4«iflte<1|«fite^''ii^ 
f ,iiio raiiroad ^ 

: .eftht.Tigte to 
;'sogiiteFlyii« betegnt tea 
^ a^'‘1finis is said to‘teiflE^<te‘^^#ito: 
olEdea. 
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litet ft real need in every 
bdnift or thot>. 

IPI^ are tmall— compact— 
yet big enot^h to perform any 
ordinary grinding operation. « 

The weofterful Cubonindum Qrin4> 
iaa Wheel — thup, uui herd m a (lia> 
nian4*-eats fan sAd clean — and b re- 
nwhaUr ioBf laatioff. 

The gear* and mechankal parts are 
(Bade in our own shop and are of super- 
ior construction and finisb. 

1 $ ‘Hud! aa 4 SmC Fmr 
Mcii.|3Jlto$lSJI 

Carboruodnin ^hatpenW Stones sup- 
ploinent the grinders in keepinc your 
tods in perfect condidon- 

Jti JW Hardwan DuUtr 

m cmmsmm omm 
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dM £dNa d ilM SeieM«e Arne, 
'hfeifv dho tnktdiaet of 
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pandr hikaMted; baiin aadaot 
H pas lirtae sftd fdisUir populated, 
MS eNkt of an smpfae mat swayed the 
Ihiat. MotfarhomBaidad.Usthe(ufau<if 
aaatet Babytan, tfast adgklgr city reared 
by MebiKdMdaeaav, aad It h expected 
fM nany will travsl mm tiia raftnad to 
evt then. Thus wiU the Bagdad line 
bring tlu)ae dd Bibb dties «r Mflscqwtamia 
into riose oommunieatioa with Surope m 
wsflas the sacred , cities of Palestliie. Then, 
when the Gulf is nsofaed, It is but a band’s 
throw, as distances to, aoroM Persia to 
Ind ia, aad it k surely not too much too 
sapeet that the Bagdad enterprise, despite 
iH the aarieties it has caused to European 
s ta t e sm en, will eventually result in the 
eanying at tim atari rails into that Bminn. 

flame BemericsUe Spedmeiu of 
As^ient Gtus 

T he nmalns'^ of an ancient glass works 
of the Roman period which the 
French arctusologlst it Rauget diecorered 
near St Menetaonid showed many sped- 
mens of glass and colored enamria, and 
' from these M. Franchet was able to draw 
some Interesting concluslona Be dis- 
cusses the two general cleaaea of trans- 
parent glaaa and enamela. Many speci- 
mens of glass cut Into cubes for use as 
mosaics were found here. As regards the 
glass, this had about ten different tints, 
and the colors were obtained mainly with 
Iron oxide for the greens, cobalt oxide for 
the bines and oxide of mang an ese for the 
violet shades. A thin layer of hamatinon 
which la a copiier ted glaaa is also applied 
upon clear glass as at the present day. 
Much glass was need mainly for vessels 
and bottles, bnt some very flat glass plates 
were also found. Most remarkable are 
the enamels used tor mcsalcB, and In 
qdtc of the lack of means which modern 
Industry gives, the Romans were able to 
produce series of color shades for the 
SBamels whldi an most varied. •M. 
IRranriwt, reoogolMd iblrteoo main colors, 
giving an snssmble of ninety-eight tones, 
end the numtwr certainly did not end 
here. Bnrii enamela be considers as very 
fine specimens of industry, snd he men- 
tions the series of AentaMson reds, oh- 
tsined by reducing copper oxide by inesns 
of iron protoxide. The sntimony yellow 
mumels, the turquolsee which sre the 
most striking of all and are obtained by _ 
copper oxide dlaaolyed In Un alkaline siU- 
eate, the aeries of greens obtained by mix- 
ing the turuuolse blue with antimony yel- 
low, were also remarked. The gradation 
of tones In the same color series gives 
a perfect regularity and mows great skill 
In this art He conslderB that the tecb- 
nlque of these enamels la clearly of Egyp- 
tian origin, and that the products closely 
resemble those which are found In Egypt 
belonging to the Salte epoch. But these 
processes appear to have been known In 
Pwria intnb farther ba^k. The Gall«>- 
Roman products are enamels In the strict 
sense of the word, and be made experi- 
ments In order to coat them upon pottery 
of the same period, being suooesafol In 
doing this. Tt is thetefoiw a matter of 
mtpMse that the Romans who showed 
such gnat sl^ft In producing enamela 
never used these for dseocattng pottery. 

Bfftmi of the fl w i t l)nu» 
Gceeiiluid Eft ph UU o a 

D r. A(iFRED DB QUERVAtN and his 
party of six, who left Iftsko island, 

OB the west coast of OnsaUnd, with SQ 
,dagi aad 8 sledges on June lOth, succeeded 
In erosalng the ialaud lea and arrived at 
AagmagHillk, on the aatt esnnt, August ist, 
wheaw they re turned to ClopfBhagea Oc- 
tober lith. mirir rout* wAa farther north 
aari letter than that floUnwsA by Kaasen, 
vfoo aiAda fhs eaty pies | < > n s crossing of 
Ckasmlattd ^ 1886, but ttfA bboMer than 
(hat to be triloifsa W eoqpedltioii, 


.Ogpe BtnbMric. lah.>'ftb,'«ftbtVMVa party 
bifOHtbg' a .dovarod 

wUftotbin .ftsi, itsag,.iiM',«M 'eogst 

bat amu> 


No-I^m-Cut Tires 
1096 Oversize 


Note This WiiH^ Tread 


Perhapi you know, si we do, the uiual 
ihottcumingt. Our experu ipent thiee 
yeari in getting around tKem. 

' The uiual projectioni are too short-lived. 
So we nuuie a thick, extra tread of very 
tou^ rubber and vulcanised it onto the reg- 
ular. That means a double-thick tread. 

Thus the blocks are deep-cut and im- 
menaety enduring. They last for thousands 
of miles. 

The usual non-skid will skid sometimea. 
Iti grasp it inefficient. 

We present to the road sur&ce countless 


edges snd angles. In every direction, under 
every condition, they hold witii a bulldog 

g*^ 

The usual projections carry the strain to 
only a part of the tire surfa^. Thus the 
fabric is easily wrecked. 

These blocks of ours widen out at the 
bate. They distribute the strain exactly the 
same as with smooth-tread tires. 

200,000 of these treads in use prove that 
nothing has ever solved the skidding prob- 
lem like this Goodyear Non-Skid. You 
can see at a glance that we’ve done it. 


230,000 Cars Last Year 


enough to equip 230,000 can. 

The best other tire made has nei 
proached this wondrous popularity. 
Yet the de- 

mand is doub- — 

ling over and 

ovw, faster than ^ 

we can build I ■flfll 

ketones. I 

For we end- ^ 

ed rim-cutting 

with our patent PlO*'13 

No - Rim - Cut ^ 


added one-fourth to the average tire mileage 
by making them 10 per cent oversize. 

Men arc now coming to this type of tire 
in a way that is breaking all records of Tire- 
dom. Fur your 


No-Rim-Cut Tires 

mtA or mtkornt Mm-M Trmtuk 


THE GOODYEAR TIRE ft RUBBER COMPANT, AKRON, OHIO 

IWackisafikawiiiSlMPHiskslCWw Ssrs Sssrfa. kShas Tka Aar Olkr Tbs 
Ws Bshs AS Dais sf laUsr Tins, Tm Aacsissriss sad Bsatir Omas 

laia Caaafttn OfBet, Tanma, OW. (904) C aaad i m FacUfy, lavMvflk, (bS. 



StralaM (hita war* 


A A A A-AA 
A A A A A A 
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AAA A A A 


RkrlmioiKl 

Cigatv/tes Zl7£S. 

Favoritma for over thirty yeare 

Eleven States have joined 
the Union since Richmond 
Straight Cuts were admitted 
into the affections of Ameri> 
can Smokers. 

The second and third gen> 
erations have unanime^y 
ratified the choice of their 
grandfathers— the best of ^ 
Virginia Cigarettes. 

20 (or 11^ 

ii^p» tS> y ^ si|,t%ittav dl 
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BURROWES 

HMnlPidTiUa 

RpBpn^ticil TaUci Adapted to the ipoM ex- 
pert phy. They ere ttroiwly made, facanti- 
yiy ‘fialdied, with tupeih cabinet work. 

llte xtyle UhMtnted !« aimple in dcai(pi, 
btlt very etktmg:, with Mahogany finiib and 
hendiome atam^ bronae comen. It it 
n CosiMnation Table— for both BUliinl* 
ind pool The following acceitoriea are 
iltclttiied withont extra charge i 



iQ OOOQOQOO OOl^y/:! 


:,t>ooooooooooo 


BLECTWONS AMD THE ELECTRONIC 
TWRY an decMed hy Sir Ohm Lo^ » 
SoMMtfe AMtieaa SeeplaoMnia 1426^ 


a^^GftOBET' 

JBgS^WISS FBXS 

ToOb are ahown in 

MONGER V—ita 175 Mgea, and will be ; 
miuled on receipt of o centa in itampi. 

MONTGOMERY * CO. 

leg g^eet N«w Yeali Qiv^ 


making ildMciaMd 

$Sft eeetriiriin S M i wrii i n Anericaa 
iW }«1 146». I4C& 1)10, 1)11. Price 
' F«r^faybbMidiCoHla<>,aad 


<12704) R. C. W. mdER Iww to work and 
leeaa tneeNctwUm pipaa.— i. Meanohaua la 
etnbad in the tolloirliig eay; tbe leaea ptoeee of 
tMactebauni are out with a band aa« to a ooo- 
vaelaat riae. altar which the nuMrM lawoaheinn 
water until it -becoaea qntte left. When wet It 
Beeoinaa vary aanpy, and win produce quite a 
hMliar tt rubbed. Alter beUg therouiridy loaked, 
the maoieehaunt can be eat like ch a a a n . and It la 
than rougbly ataaped with a knlle to the farm at a 
pipe. When dry. the bowl and. atem abanka ara 
drilled, and then II the pipe ia of a plain pattern. 

It in tamed on a lathe to the derind lorm. II a 
aqnare item ahank la deriredr It b abapad witii a 
flie. The ahank b now ahooldared and threaded 
to raerive the amber atem piece. 2. Cbaaine— A 
very rimpla and effective way of olaaniiui the In- 
ride ot a pipe b to plus up the bowl with a cork In 
wblob a bole haa barn bored. Fit the cork asainit 
tha walar tap andftuw <m the water, Todaanthe 
outride of the pipe, ntake a thick paota o< whitlnt 
and turpentine, andnbrutb It over with a hard 
farorii. l<aava the peate pretty thick on the pipe 
and allow it to become quite dry. when It Aould 
be bruabad off with a dean hard bruab. Fhriah 
deanlns the pipe by rubbing over with a acft doth 
and iweet oU. 8 Plaooloration, Hemcvlns. — ^To 
dean the carving on a meernohaum pipe and rm 
move the black around the top. waah the bowl 
with hot milk, uring a tooth or nail bruab to dean 
the dirt out ot the carved portion For the blade 
part try the oSeot ol very line pumice powder and 
benidlne: bring op the gloai again wldi putty 
powder and a trace at olive all The greater part 
ot the ooloiing ot a meerarhaum may be removed 
by iteeping It tor aomo time In mcderatdy atrong 
a mmon ia aolutlon, 1 part ol atrong ammonia to 2 
parta of water. 4. ImltaUan. — Theae are aald to 
' be prepared from a mixture of the artlflctally pre- 
pared alttoatea of magneaia, alumina, and Ume, 
and riilphate ot Ume. these are mixed together In 
the state at pCates, dried at the ordinary tempera- i 
tore, cut into aniall blocks, and dried on a stove. 
The triocka are than turned In the latheln atCmUar 
manner to real roaemchaum. Imitation maer- 
e diaum pipaa should not be vambhed; the var- 
' nbh wlU bum or crack when the pipes are wnoked 
They may be warmed and rubbed with a little 
white wax and then poUahed with a soft rag The 1 
bait way, however, b to polish them with arevotv- 
Ing wooden poUahlng wheel covered with leather I 
or felt, uaiog dry putty powder or whiting. j 

, (12705) R. L. N. anka how to clenn and * 

ingHfe bcoMAnd Ivosy. ' A. The curatesa of 
yh n nwt im wIoa i mi lMu w ad.taa,Jardln.<dea.nai\i«, . 
bays ieuad tbat the aptrtta of turpentine b very 
emoadoua In removliiK the dbagreeablu odor and 
tatty emauaUana of bones or Ivory, while It leaves 
tham beauttfuUy bleached. The artldea should 
be oipoeed In the fluid lor 8 or 4 days In the sun. 
or a Uttle kmger If In the shade. They ihould raat 
open atrlpa ot slno, ao as to be a traction of an 
Incb above the bottom ol the glass veaml em- 
ployed. Tbe turpeotine acts as an oxldlxlng 
' agent, and the product of tbo combustion b an 
arid Itquor. Whieh sinks to the bottom, and 
' strongly attacks the Ivory If allowed to touch It 
2. Make a thick paste oUeommon whiting In a 
' saucer Brush well with a toothbrush into tbe 
' carved work. Brush well out with plenty of clean 
water. Dry gently near the Are. Fiitbh with a 
ciaaa, dry, hard brush, adding one or two drops 
(not more) ot alcohol. 3. Mix about a Uble- 
opoooful of oxalic add In H pint of boiling wa- 
ter. Wet the Ivory over Drat with water, then 
with a toothbrush apply tbe add, doing onr ride 
at a time, and rinsing, and Anally drying It In a 
cloth beforo the Ore. but not too close. 

(12700) T. M. N. asks for poain for bowg, 
vIoUn. A. 1. For vioUn rosin, boll down Vanice 
turpentine with a little water untU a drop, cooled 
on a pteoe ot glass, b of proper consbtency Dur- 
ing tbe bcUIng, cold water muet be added from 
trine to time. When eulBcleutly thick, pour Into 
cold waam, knead weU, and when cold break Into 
ploeea. Bspoee to eun untU dry and WansparHit. 

8. B elec t tbe beet dear brown roaln, melt It In e 
Clean baaln, to merely a boU. which wUl dear It of 
tarpentlaa or other volatOe oUa. Four In paper 



‘Hw mut wfo lowwfl aad knows tkat ho 

kMwt it a wiaa mtmJ’—OHaHai Pnverh 


What would 
you give for the 
Truth? 


Y OU were talking politics the other day. 
All you needed to establish your argu- 
ment were facts. Did you have thept f 
\ You need something to supplement 
your daily newspaper. Much of Monday’s news 
has lost its value by Wednesday; much of Tues- 
day’s news is forgotton by Thursday; but the 
real news of Monday is just as important a year 
from now. You need a weekly journal that will 
select the news for you. The Outlook gives you 
the news that has permanent value. It gives you 
not a mere reprint of newspaper reports, but a 
clear, readable statement of facts secured from 
original sources. 

The Outlook does ka level besci the topics thut nt new and impott- 
f to make suie that its statemRiita aril" ant. EdCti' Edltdi tAc8 the iS^iics 
accurate and presented simply and in which he is paiticularly interess- 
convincinuly. It does its best to ed and assumes the responsibility 


show what these facts mean. 


for them. Whatever he writes it 


The Outlook isn't always rieht, ^rsonal convictibn. He 

but it tries to be— and it is always not only the 

fgif. result of his own knowleds^ ■nd 

, „ ... , tnuninir but the benefit of .The 

It tells you the thinRsyou need Outlook’s ability to secure ac- 
to know about-The thines vital to curate information from orimnal 
you, and your business, and your sources, 
country, and your home. t-u /-v i » 

. , , When The Outlook goes to press 

As important as fa<^ are the on Friday, the whole staff works in 
opinions of those who— by achieve- unison to handle the latest news 
ment have earned the nght to qmckly and certainly, to make sure 
speak with authority. To be inti- tJjjt the newest aspects of current 
mate with such opinions is to keep questions are thrown into sharp 
your own ideas fresh and vigorous, focus. 

In The Outlook you will find The Outlook has Iseen called 
free and full discussion of great “the forum for public discussion in 
questions by those who know them. America. ’ ’ This is . because it pre- 
LjmiaB AUwtt, Kditor-in-Chief sents at first hand the opim^ns and 
of The Outlook, is universally convictions of leaders in Ai^crican 
recognized as a leader of thought lile The President of the ' United 
and counselor in questions of social States, Presidential Candidates, Cab- 
right and wrong. net Officers, Governors, Senators, 

„ii„ li.... *“* n*®” »na women who are doing 

recognize Th; 

^ cSutlook as a logical channel for the 

T fc ee J ote Reoeevelt, Contributing expression of their views. 

Editor of The Outlook, is univer- ^ ^ . 

sa^ recognized « Ml aiithonty on ^ 

problems of Naoonal government, ^^e real news just the way 


Tbe Outlook’s editorial methods you want it, see if yo 
tps prahibly unique. Each week don’t want 'T'he Outlook 
Ae editorial staff meets to consider all through the year 


VWlw Bequaintimeft pf Uie journal Uwt 
M tomch willi tkeankjecla you dbcuns 
•fin^diqr. Sand thrae TwO'Cent SUmpa A 

Hie OiRkxik X* - 


a I cn- 
;lo8e 

amps, 
hich 
send 
otueo- 
ts oi 

The Outlook 

an introduction. 
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SCIE»niF!CAMEiaC3D9 


AmmnJmlnJlnatoundboJiftomfatkMmi 
Ihe fimidalhn rfa tomd dtamekt. 

The beat advice by expert coaches 
on training for football, baseball and 
the great sports, long-distance mn- 
ning, shot-putting, swimming, will 
be found on the Boys’ Page of 


fi THE 

# wm ! 

^COMPANION 


The paper aims to develop in hs readers all the essentials 
to welleounded manhood and wonmnhood— 
physical, mental and moral. 

The Making of Men. 

A series of articles by men who have achieved something in 
the world, and who point out some of the sign-posts on 
the path to honorable success. 


THE MAKING OF A UWTER, Gorsmer Harasa of OUs 

THE MAKING OF A MINISTER, Buliop Uwieace of MsMacksMllB 
THE MAKING OF A SEAMAN. kiminl A. T. Mahaa, U. S. N. 

THE MAKING OF AN INVENTOR, Hediea M.™ 

THE MAKING OF A DOaOR, WOlian M. Polk, M. D. 

THE MAKING OF A BUSINESS MAN, TksedoK N. Viil 

iWd«t af th« W«a«r. Uaioa T«lMnpli CoBvur 

Seven Stunning Seriak and 
250 Other Stories. 


THE SHOVEL-MAN, A Taisef tbs Panama Canal, Ralph D. Pains 
ON MISERY COVE, A Story of the Maine Logfing-Camps, Htdasn F. Day 
THE WILDERNESS CASTAWAYS. A Tala of Hndwn Bay, Dillon Wallace 
SARAH BREWSTER’S REUIWES, A Home Story. Elia W. Peattie 
THE COLONEL’S EmRIMENT. A Story for Girb, Edith Barnard Delane 
THE VISION, A Tale of Chicago Borinou Life. Gardner Hanting 
HIS FATHER’S SON. A Story of ”SL Tinurthy’s,” ArAnr Stanwood Pior 

Tiiesejsenala will follow one another the year through, and be aooom- 
punicd by 250 other atories of wild adventure, hair-breadth eacapes from 
deaperute situations, luck and pluck. 

Send for the Complote Announcomont of tho VohuM for 1913. 

The Companion Window Transparency 
and Calendar for 1913. 

Every new sub^bor to The Youth’s Coinpumon for 1913 will receive m a 
mft this exquisite uovclt> — a Transparency to hung in the window. Through 
it the lijl^ht shines softly, illuminating the design — a figure of Autumn, laden 
with fruits; and all around, wreathed in purple clusters of gnpea and green 
foliage, 18 the circle of the months. 

All Remaining 1912 Issues Free 

This eaapoa or tho name of this publication cut out and sont nl onoo 
with 92.00 for The Companion in 1913 will bri^ the new subecriber 

1 ^1 ^e jssnsu for tbo romaiaing weeks of 1912 free, inehidiaff the 
Hebdejr Nnmbere. ctl m 


lieaa«B2ieww rf The forJ^91^^k^^ ther^^ 

THE YOimn COMPANION, BOSTON, MASS. 


In Che thdted ttates. In the ymr 1007, bulliHiW 
opsntlons were canted on to the eetueof •l.OOO.- 

OOOhOO. la the same year the Ore hw on buPd- 
fBOS waa 0400,000, ooa Thus nesriy haH as mueh 
w utisrty value was daatroyed by flie as was 
•eated by ths cmdUl and Indnstry of the wkihm. 
Thta oonaUtutsa a serlDUS arralsuamt ct our 
nattonal haMU. and it is hish time that aMoo- 
don should be oaUsd to the neceadty tor greater 
and more intaOiicat precautton In homa and 
bustnem life. It would be hard to find a man 
better qualllled to apeak from the deptbs of 
knowled^ and apertouse than Bdaratd V. Oroker, 
wbo was lor twelve yean ebiet of the moet effl- 
dent Ore departmoit In the world. He begins 
at Ihs begtamlng. with the Individual and the 
home, the greater number of flrts and a large 
petoencage at the Ore loas ate dmigable to the 
dwelUng home. The author dadaraa that out 
of twelve ralttion boildiags, probably alevan mfl- 
Uons have bato built "In mtire dlmapud of the 
combustible nature of thsir Btatatals.” The 
aUmile root la parUoularly condemnad as dangtr- 
oui, and the false eoouomy of suoh methode it 
pointed out. Among other preoauttona urged 
Is the use of Oro-retanlant palntt and white wash. 
DwefUng-houae aquipmont for the acttngtdih- 
nient of Bras la thoroughly oonddmad. Xhlgsr 
structures, for storage, manufacture, etc., nest 
receive attention, and here again the mattara 
of oonatrucUon and equipment ara dtatly plaoed 
before the reader. Most Interestlna and In- 
structive are the chapters on the llro dqiartment 
at tho largo dty The nature and tha value of 
hlidi-preasuro water sarvloe, the modsn flie-boat, 
and the law-making side of the problem each are 
dealt with In separate chapten. It la to he 
hoped that ao authoritative a work may raodve 
the attmtlon It deaervea, and that we may awakan 
to the criminal oareleiHneaa which alone makes 
possible ao appalling a record. 

Thk Hailwat LiBHAttT. 1911. (Thml 
Bwim.) Compiled and edited by SImod 
T hompson. Chicago; Bureau of Bail- 
way News and Btatistioa. 8vo.; 4B8 
pp. Price, 50 fsents. 

Vollnwlng the custom of pest peers, "The 
Hallway Uhrary " for 1011 la a ooUeeMoo of 
papers presenting various phaeas of the prohtam 
of trsQsportAUon. theeo addremee and papeta 
having been for the most part delivered or 
published during the year These are by no 
means oonflned to brlnidng out points favorable 
to the roads, but dsel ImpartiaUy and from vary 
tag points of vlaw with such suhieets aa the 
intentate Oomnura Oommlaelon. raUway seouri- 
tlas, Oovenuueot ownnUp, effldeaioy of scr- 
vtoe, arbitration of dlaputoa. the railway maU 
aervice, and Vreuch and British roads. A large 
portion of the worit la devoted to etetistlcs of 
American railways The author Is Director of 
the Bureau of RaUway News and BtaUstloi, and 
has aueooeded In putting out a volume of the 
greatest Interest to the student of raUway ooo- 
dltkwa and problems 

The Bhekman Anti-tbust Act abd thb 
Patent Law. The Supreme Court on 
Pntents (the Dick Patent Case). By 
Gilbert H. Montague of the Bar of New 
York City. (Reprinted from the Yale 
Law Journal, April and May, 1912.) 
New Haven, Conn.: Press of S. Z. 
Field, 1912. 

So much ndstnfonuattoo has bean s pts id 
aiwoad on the subject of patent monopoUas, that 
Mr. Montague hat performed a useful lervloe In 
hate preeraUng the very rltel dUhrenoe between 

Aatl-Tniet Act and the monopoUeB that are 
granted to petentew of InveoUons. It le ao* 
gsntnUy tealiied that the Btierman Act Is based 
upon an ImpUeatlon from that Indeflntte pry 
vWon of the Oonstltutlon which authorised Oon- 
grest "to regulate commetee with foreign naJhme 
and amowg the Pedtral Sutee." Nor is It rscog- 
niaed that nadar the Coostltatien patentam we 
B tpi eaily given the eadustve right to tbstr In- 
veuUons wfthln prescribed Umtts. The monopoly 
otmtsBiplareri in the Bhetmaa Antl-Tniet Act 
may deprive tbe public of many ptfvUeges that 
ft once enjoyed, the monopoly ereeted by a 
patent talcm noUilag away from tbe puMJo, but 
on the other band gives It aomethlng that it 
never had before 

Mr. Montague tokee up tbe eobjeot of paienta 
and truete from tbe etandpolnt of the fOUowtaS 

Fitet’ The fact that tbe owner of a patent U a 
combination or a party to a combination, torami 
or «detliig tor the porpoee of moaopoUKag patents 
of the same general character, win not avatt on 
infrlagar of euch patent, wbo le not a Uoeiieee or 
party to eueb comblaatloa, a dofeoss to a suit 
for Infriagemnit. brought by tbo owner of eudi 
patent. BimUarly, the tact tbat tbo owner of a 
patent Is a oomhlnatloo or a pai^ to a oortblaa- 
tlon.faraMdareststlagtaivtotetloaattbettiey 
maa Aot, wfll not avaU an infHattr of atteb pntsnt, 

Mon, as a defense to a’’^ for hifrlngOB ie wt 
le owner of auob pattnt. 

» owner of a patont amy laipMd' 
on the use of tbs pattnt Mid 
ad mte of tbe patmted aetMm by 
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THE WIRELESS MAN 

nuMcis A. coLum 

All you want to know about 
wireless — as lucid as a simple 
sum — as fascinating as a 
romance. 

EwryiMi wants u kmw 
. itmtiitHt aiaui winhss. 
Uivtobly iUuMra^Ml. Prica Sl.iO nat, 
p«atafa II cants, 

Th« Century Co. 
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SClENTinc AMERICAN 



SMlyM to tnrow UtUe 
the Sbermsn Antl-Tniat 
The aeoond propoaftlon 
w upon ine preaent aUte of the sutboritlea 
o well eitshliahed But In reapert to thlaj 
Kl proposition, and 


to reatrsiii hia own oae of the patent and I 
manufacture and sale of the patented artlclo. 

Mr. Montague potota out what we have oi 
aelvea dwelt upon editorially hi the SciawTti 
AuaatrjkN, namely, that the Conatitutlon pi 



Reheakcbes on Celltilosb. Ill- (lfl05- 
1910.) By C. F. Croas and E. J. Bavan 
New York: LooKinans, & Co., 1012. 8- 
vo.; 17.‘1 pp. Price, i2.% net. 

Thla la the third volume of a aeriea laaued by 
, the flnt covering 
e second lOOO-ieos. 
pubUration of the aeouod volume, additional 
technical Institutions devoted wholly or mainly 
to thla branch of chemical reaearcJi have been 
oegaulaed For example, England has a recently- 
founded Textile InaUtute devoting Iteelf In large 
measure to tida branch of Industry. While In 
Oarmany. In IHOO, a society calling Itself “Verein 
drr F«|der * Bellatolf ubemUter" was started, 
and ibis has devetuped Into an influential body 
that formuhttea proUenia for ■olutioa. and stimu- 
lates work upon these problems by a system of 
prises The pubUibad records of this society 
are very full, and the reader Is referred to them 
for muoti Information, The colloidal stale Intro- 
duces unusual oompUcatfuna. and calls for an 
accuracy In experiment that shall bo little abort 
of perfecUon The oonsUluUon of cellulose la i 
the sublect of an early chapter, and the behavior 
of esters and autoxidatlon of Ugno-culluloses are | 
set forth in most Interesting obaerratloaa Fra<'- 
tlcal Inveatigatora wUl perhaps turn must eagtvly j 
to the clironlcle of teohiUcal dovotopments In 
Chapter V. whore the most slgnlBcsnt steps of 
recent progroaa recdve dlacrimlnatlag attenlloii 
PioMiEA AND Papuans. TUe Stone Age j 
To-day in Dutch New Guinea. By 
A. F. R. Wollaston, with Appendices 
by W. R. Ogilvie-Grant, A. C. fladdou, 
F.R.8., and Sidney H. Ray. New York 
StunriH & Walton Company, 1912 8vo.; 
362 pp.; with illustrations and maps 
Price, $4 net. 

Mr. Wollaston's work Is a cimunstantlal ac- 
count of the expedition of the British Omitboiu- 
gtsts' Union, ths Royal Geographical Society 
also being represented This expedition U> the 
Snow Moimtalus eiioounterwl oven more than 
the usual physical dtfflculUes of au unexploreit 
region, and. while It failed to penetrate those 
ranges to a greater height than some 4.000 feet 
yet oollecUona of great Importance were made, 
and distinct ountributlons to aclenco nccompUshrd 
The nntlves of Newauinen nre most Intimately 
described, with their arms, obaracteristics. and 
manner of living. These descriptions sro aug- 
mented in Interest arid value by splendid Illus- 
trations In monochroihe and la colors. Savage 
skill with the bow and arrow Is somewhat dls- 
oountod by the observations of the raipoditloo. 
two Papuans failing to hit an Iguana at twenty | 
feet, although arrow after arrow was launched 
at the bulky creature. The Pigmies, or "Taplro ' j 
were occsMonally encountered, and at last were ! 
with much dlffloulty persuaded to escort the 
party to one of their vUlsges. Tbs Pigmies and 
the Papuans teem to be on ternu of the utmost i 
cordiality. The average height of forty adult 
males was found to be 4 feet 9 inches. In spite 
of all Indueements, the women of the village 
srere not produoed, but wsve held secluded until 
the departure of the vitftors. 

Seasonau Tbaobs, By Vgripus Writers. 


Arnold Freenutn, M.A. Lioaden: Con- 
stable & (’’ 0 ., Ltd., 1912. 8vo.; 41U 

pp. Price, $3 net. 

Included among the trades studied are the 
cycle Industry, the gas industry, the London 
mUllnsry trsde, the bulhUag trade, the shoe 
trade, and the oocupatlana of the tailor and 
the waiter. The Inveetlgatlone abow hmg, periont 
and ctiginM work, and the vciume ie a weieeme 
contribution to practical eoDoomice Oiat, In Kng- 
laad At least, •benMAwaDnie a buck «1 standard 
ifTT' “ — ssUdRg -ta SiiSl ia iSSS the 
dondMoas dl ladUMMid Itfe. 


Here Are the Essentials of 
a University Education 

A course in a modern university means simply a 
systematic plan of reading and study along lines best 
adapted to give the student a clear understanding of 
the intellectual achievement of the human race. 

The only e.s.scntial difference between home study 
and a university course is that the university directs 
the reading of those under its care, while the home 
student reads without plan— wandering aimlessly in 
the world's vvildernes.s of books. 

No matter where you learn, you must do the learn- 
ing yourself. A university can show you what to read 
and how to read, but it remains for you to get to the 
living heart of books. 

Dr. Charles W. Eliot, for many years President of 
Harvard University, and one of the foremost educa- 
tors ip the world, conceived the idea of taking the 
university to the student's home in a set of^books 
which would contain— in the limits of a single book- 
shelf — every necessary element of a liberal university 
training. 

The result of Dr. Eliot’s conception is the famous 
Eive-Eoot Shelf of Books. If you were never to read 
any other book besides the.se fifty, you would never- 
theless be a well-read man, in touen with the world’s 
highest culture. 

Dr. Eliot’s 

Five-Foot Shelf of Books 

The Harvard Classics 

Tlje Five-Foot Shelf may be aptly described as the autobiogdffchy 
of civilization, written in the words of those who have ipade 
civilization what it is 

You will find in it the underlying thought of great movements; 
the ideas that stands as the foundation stones of politics, religion, 
science, literature and human culture. 

Dr. Eliot says : ‘ ‘I believe that the faithful and considerate reading 
of these books will give any man the essentials of a liberal educa- 
tion, even if he can devote to them but fifteen minutes a day ” 

We have just issued a Popular Edition of the Fivc-Foot Shelf of 
Books 'This edition is printed from the clear-cut plates used in 
printing the fine dc luxe editions It contains every book, every 
word, that is found in the expensive sets. The Popular Edition is 
sold at a price that puts it within everybody’s means. 

Have You Sent for Our / 
Free Book Yet? ^ 

An attractive 64-page booklet describing the Five- 
Foot Shelf will be flent in exchange for the cou- 
pon cut from this advertisement. Fill out the •V^ *S0N, 

coupon and mail it to us, and we will forward “'‘‘** ''** 

the free book at once. At the same time _V^^PIe,se^elul ■m '"„i At- 
we shall furnish particulars of the Popu- lu^e '!< *l'e 

lar Edition, with information as to H.trvard i i.i . i< ii)i Klwn’s 

prices and terms. Fivc-Fo.it Muif oi Kooks ) 

P.F. Collier & Sob., he. . 
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GRAMM TK/CKS 

Analyzing Delivery Costs 

If most merchant* knew the very high cost of delivering goods by horse as against the 
economy of the modem motor truck, they would open their eyes in amazement We can supply 
you with the figured out facts which prove the advantage of trucks. We can reorganize your 
delivery operations — reduce cost per haul, per package, or per stop, and extend your business. 


What does it cost you 
to deliver merchandise ? 

Do your hauling costs 
vary at different seasons of 
the year? Have you got 
it down in black and 
white for every month, so 
that you can control and 
regulate all fluctuations ? 
According to the Gramm 
system, the cost of hand- 
ling a ton of hay, for in- 


stance, over a given route, 
might be eight cents at 
one season oithe year and 
only three at another. But 
the point is — you will know. 
Do you know ? 

Nine out of every ten 
concerns we ask this of 
are unable to answer. 

Sometimes they quote 
us some gross figures 
which show the mmp 
cost per year. But when 
it comes to specific costs 
(Ml definite hauls or costs 
per piece delivery, they 
shake their heads. 

Yet these very concerns 
have the most modern 
means of keeping accurate 
and detailed account of 
every cent spent by their 


traveling men. Or they can 
supply very accurate man- 
ufacturing, selling and 
overhead costs. But trans- 
portation costs, they lame- 
ly explain, arc always 
lumped with some other 
overhead item. Yet right 
here is where they can 
affect a big saving. 

The absence of modern 
transportation methods 
accounts for this condition, 
and this means a lot of 
money is constantly being 
wasted some way, some 
how. 

System removes guess- 
work and eliminates all 
unnecessary leaks and 
waste. But ^stem must 
have the most dependable, 
economical and efficient 
tools to work with. 

The modern delivery 
tool is the Gramm Truck 
—the most practical truck 
made. It is built by expert 
and experienced truck 
builders in the largest in- 
dividual truck plant in the 
world. 

Reorganize and expand 
your busine^ by adopting 


Gramih plans, specifica- 
tions and equipment. 

The Gramm motor 
truck ushers in the most 
practical, economical and 
systematic methods of 
handling merchandise. It 
stops up the old time 
leaks. 1 1 broadens and ex- 
pands your business; re- 
moves doubt and worry; 
cleans out all the old un- 
certainties, and, above all, 
makes possible an organ- 
ized method of transport- 
ing goods, the cost of 
which per mile or stop, or 
package is way below any 
uncertain figure you 
might have according to 
your present horse and 
w^on method. 

The Gramm plans, 
specifications and equip- 
ment pffer you^ a most 
economical and efficient 
service which is endorsed 
by America’s leading and 
largest merchants and 
manufacturers. Our facts 
and figures will interest 
you, and no doubt open 
your eyes. 

All information gratis. 
Please address Dept. 6. 


The Gramm Motor Truck Company 

Lima, Ohio 
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The Editor la alwnya (lad In receive for oanilnallon llluatrated 
artirlua on aubjecta nf timely Intereat If the photographa are ninn>, 
the nrtirlea vhiiii, and the ftirU xiitheiitlr the rontrihntiana will 
rernIVF aprrial attention Accepted articlea will be paid for at 


Tht purpuiii' of thU journal in to rtrord accuratelu, 
nimplu, and intereiitinplii, the irorhl'n propretn itt noivn- 
tiflc knoulrdfit! anil induHtrial achu'vemcnt. 


Every Man to His Trade 

A MONli the vurloun collntcrel flctlvlUes of the 
Niivy DpiMirduent, there Is uoue In wUlcli 
Kreiiler (>ltleleiic.t hits been shown than In the 
work of the JlydroKnipUlc OHiee. A most Important 
inililloiitloii of the office, which hits won world-wide 
reeoiiiilllon. Is the 1‘ilnt Chart— [o he found In the 
ehari house of every kind of shlii Hml crosses the Athui- 
llc, where It Is rei'tiKnlz<>d ns one of the most offectlvo 
safcRuards of tnmsntliintle travel 
The llydrouraiihlc (tffice ut present collects Informa- 
tion ns to daiiRcrs to niivlRiitton, treacherous derelicts, 
wrecks, drift lug huo,\s, IceherBs. and other mutters of 
Tltal Interest und Imiiorltince to the ninrliier. Ually 
memornudu tire Issued. KhliiK the tiosllhuis of all 
djansers. and this Is supiilouicnted by n weekly hulleliu 
ContalnluK this infoimiitlon In detail. The Cilot Chart, 
published at the cud of each uiuiilh, Is not only a 
compendium of all this Information, tint It contains 
special articles by skilled officers that afford a fund of 
Information totally lnam*ssllile except through such 
a long-established and curefully-orgnnljied system as 
charucterlysbi the ll.Mlrogruiihlc service. The work of 
the II.><lrograt)lilc Office has recently grown to lie of 
such lmis.iriuiice to iiiurtners nil over the world, that 
the maritime officials of (he I0uro|H*an nations Inivo 
arrungeil for co-oiiemtloii for the henefll of all marin- 
ers. The agency of uireless Infoniiutlon has made 
the Mew York brunch a sort of clearing house for this 
Infornmtlon The s.isleui of I'ollocttoii and distribution 
of news Is the must iK-rfiH!! that has <wi>r been devised 
In the Interests of the navigator. The llydrogra|ilile 
oillee rei-elves wireless notice from ships at sea of 
iluiigers to uiwlgutlon. und us promptly disseminates 
Ibis by teleplione, telegraph and wireless, It Is the 
eustom for cumuiiiiiders of shl|is on the day before 
going to sen, or on the diiv of sailing, to visit (he vari- 
ous branch offices In smirch of the latest news In rcspiict 
to dangers to navigation. In the ease of several lines, 
this Is done under u positive order from their head 
offices 

l<’urtheriuore, arrangements are Isdng iierfected 
whereb.t, as soon as notllleallou of nay danger on the 
iransntliintlc loiite is iwebed, the news will lie frnns- 
niltled li,\ iMlile to the llydrogrnplilc (hllees In Kuropi*. 
to Ik> there given to the tarions shore slatloiis for 
further liinisuilsslMii to Nlil|i|iliig w lilcb Is ilbiiut to 
doparl or lias departed foi this side of the Atlantic 
'Pile iH'iil'iihi Sffiriiitf of Cenuauy tliougbl enough 
of the .\uieiieiiii II.Mlrogiiipliic (llllco to request IliPiu 
to act as the beadiiutirlers for lids ser\loe, this office 
being coiisldeied the one liureuu best ipniHlled to ciury 
It out It Is 11 ciiiise for giiilltlcattoii to know in wluit 
high esteem the oillee Is lieUI liolli here and in Kiirope 
The Pilot Chait Is ,ieeepled us accurate, prliiclimlly 
iM’cniisc it Is i>re)iiii-e(l by nautical iiicii for nnullciil men 
Thus a Ilrltlsli murine officer In the MliintU MuiUhlp of 
.luly. 100ft, writes, •Sailing slii]i cH|itaiiis owe many a 
smart passage to the wind and current churls supplied 
to thorn. As fill as pruclieul beiictlt to sea-fii ring is 
mmccrued. the Amerlcun llydrogrujihlc Office Is fur 
and away ahead of that of uiiy other nation und Is 
blwtscd by uuvlgalors of nmirly every country under 
the sun,” 

In view of these facts, the ScndiNriKn \»ir,RicAiv 
regrete to learn limi a strong I'lTorl Is again la-liig 
made by the Weather Hiireiiu of the liepiirtmenl of 
Vgiiculture to oblHlti control of the iipiiroprlatlon for 
tlie publication of the PtUtt Chartu Furthermore, J he 
U cut her Hureau Btafll wish, forsooth, to prepare and 
piil^sh these charts tbcttacIveK. 8o far us our invewtl- 
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gallon has gone, the iwopaHed change In atranglii 
posed by thooe vei 7 the ohtfiMalM . 

and the cuptAlns of eWimhllltti gikd eslliug veaMtlh-slor 
whowe guidance the ebarte hte liwued. They elailm— 
very_ properly, ns It ae«ae to u»-that the complMitloo 
of such a purely nautlenl dotiament obonld bo done by 
nautical men poeoeeaed of the technical training and 
practical eea-farlng experience which are the necontaary 
quHllttattloai for apeclal work of this character. 

Washington la prolific In boards of Investigation, and 
this matter of the PUot nhart« was made the subject of 
one of theee so recently as March, 1011, when a board 
oomiKised of Ueu. Cruder, Chief of Ordnance, IT. H. A. ; 
Mr. Rosa, Director of the Bureau of Engraving and 
Printing; and Mr. Putnam, tlommlssloner of Light- 
houses, reported, after careful consideration, In favor 
of retaining the pubUrntlon of the Pilot Chart h In the 
Hydrographic Office. 

Far be 11 from us to say nnythlug derogatory of the 
work of the Weather Bureau. It Is constantly enlarg- 
ing the sphere of Its igieratloiis, and Its wtirk Is well 
done; hut In proposing to take over from the Navy 
Department a purely naval publication, the Bureau Is 
showing something of that “vaulting ambition which 
o'erleaiis Itself.” The Agricultural Department has Its 
hands full in looking after Its duties ashore; let It 
leave nautical matters to those who are technically 
qualtfled--])artlcalar1y where they are as well admin- 
istered ns In this matter of the PUot Charth, 

Every man to his trade. If the Weather Bureau 
has suddenly discovered in itself some hitherto uiisus- 
jiected (inallftcutlons for purely nautical work, why 
should It stop at the PUot ChattMf Why should it not 
assume the work of compiling the Sautival AUnunac, 
now HO ubl.v — at least so wo liave fondly liellevHl — ilone 
by the No vat Observatory? And this suggest s astron- 
omy. There may be some subtle relation lietweeti the 
Moon, the Milky Way and the croiis; so why not 
make a clean sweep of It and place the Weather 
Kunmu man at the eyepiece of the telescopes at Mount 
Wilson Observatory? 

The '‘Bath-tnb** Decfaiion and the Patent Law 

I N its way the dedslou of the t'nlted States Supreme 
('ourt against the “Bath-tub 'I'rust” Is far more 
important than that handed down la the "Botury 
Mimeograph Case," for it not only upholds the Sher- 
man Anti-Trust Act, but also clearly limits the use 
wlilch may be made of a iwteot to control an entire 
Industry Yet, the decision la not revolutionary. None 
of the time-honored privileges of the imtentee — among 
them the right to fix prices and to dictate the manner 
In which a machine may lie used — Is curtailed. Nor 
cau the Shennau Anti-Trust Act be evaded by combina- 
tions of manufiicturera, who disguise themselves as 
llceiiHees under a patent. 

The full Nlgniflcnnce of the “Bath tub" decision can 
bo truly appreciated If wo conlrast It with the notary 
Mimeograph case. The A. B Dick Fompnny, owners 
of the mimeograph patent, sold their product with the 
license restriction that It be used only in connection 
with Ink. Htattouery and other suiqilles bought from 
the patentee. Beyond that there was no attempt to 
control the ludnstry of manufaciiirlug duplicating 
machines, ullher by the A. B. Dick (iomimny or 
Us licensees. The situation in the bath-tub case was 
quite dUTereut. The various manufacturers that con- 
stituted the Trust agreed under license reHtrictloiis to 
manufacture bath-tubs and other enameleil ware with 
patented machinery, and to sell their prisUicts at a 
fixed price. Had that price been d<«termlued by the 
owner of the patents, us in the rotary mlmpogra])h case, 
and had there lie««n a« combination of licensees the 
di>clslun of the Kupreme Court would have lieeii quite 
dUTereut. In the rotary mimeograph case each licensee 
WHS absolutely Independent of every other licensee un- 
der the T>lck pateots. Tn the bath-tub case the licensees 
formed a combiuatlou, subjected themselves to rules 
and regulations, among others not to sell their product 
to Jobbers except at a price fixed, not by the trade 
and coiniH>tltlve conditions, not by the owner of the 
imients alone, but by a committee of six of their num- 
licr. Jobliers were brought Into the combination; for 
unless they entered they could obtain no enameled 
ware from any. manufacturer-licensee. Is It any won- 
der that the Hupreme Court held that the ownem of 
patents cannot employ them to legalize a trust or agree- 
incut which violates the provMoiu of the Gherman law? 

'J'lie decision does not In the sllgbtest degree take 
from the owner of a patent any part of the excltudve 
rights secured to him under tfaa Ooustltuttou and wider 
our patent laws. It hold* stwply that the owner of a 
isiteut Is not 111 any lietter position to form a trust than 
any other human lielng. ftls patent Is not a lUagle 
cloak that protects him frcoi Jndlclnl scrutiny. He 
hiiH the right to control the maiuifsctnre, twe and sale 
of his patented inveutlong; IM’ can dicta to the tefink 
and conditions iqion which he grants to others thd right 
to use hU patented machlnee, even to the egtent ot 
compelUng die user to purehase triAn hlw 
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them Into a eotablnattph add |ienigdt 
aunt Among theoMdlvea'to fix tita ht ^ 
patented arttele may bahdid* ' 

TeehnicBl Qnwitloiiii ud "■ 

C OBUNBBS’ invea^ttone of aneh dla|«t«M|lpi 
the recent wreck at Weetpevt ham too ofita 
Isjl rayed evidence of being affected I® the 
lar prejudice against the railroads. Wa la eiW^ 
dtqilorable. Moreover, the discovery of the causes Iff 
such wrecks Involves technical questtons fdth u4Mk 
more often than not the coroner Is unfaipllhir; mM 
hence. In weighing the conflicting testlmon;?^ he Is Ib 
a serious disadvantage. ' 1 

We commend to the attention of coroner* throuffhOW 
the country the courso foUowed by the ooroner who 
Investlgaled the Westport disaster. To get an Intelli- 
gent grasp of the problem, and safeguard blnueU 
against unconscious partiality, he journeyed far afield, 
personally Inspected crossover conditions on several 
leading railroads, and consulted living authorities on 
physics as to the correctness of the theories which had 
been advanced as to the physical causes at the wreck. 
Being thus furnished for his task. It is not surprising 
that the coroner’s rejKirt Is comprehensive, without 
bias, und distinguished by an unusual grasp of the 
technical questluns involved. The loss of life, be finds, 
was ‘icansed by the criminal negligence of the engineer 
. . . and by the concurring negligence of the New 
Haven Company In allowing its passenger trains to use, 
at that place, a No. 10 crossover adapted for a safe 
train speed of 15 to 25 miles per hour only. Instead of 
a No. 20 or other m-ossover adapted for a safe train 
speed of 36 to 55 miles {ler hour." 

The course foUowed by the coroner tn making a 
private personal study of the technical aspects of the 
queetluu Is so coiumeudable, that we quote his state- 
ment In full ; “in order that no Injustice be done the 
New Haven Comiainy by the above statement” (ertU- 
dsm of track conditions by a former employee of the 
railroad), “I personally visited various track points 
along the lines of many of the leading railroads . . . 
for the purpose of InvestlgatluK track conditions and 
to become Informed by competent authority as to the 
probable influence of such nstd-hed conditions as exist- 
ed at WestiMirt lu causing derailment ut that place.” 
During Ills travels the coroner found that on the Penn- 
sylvaiita railroad Ui) per cent of the crossovers in use 
on its main lines for Its high-speed traffic are of the 
No 20 tyis». 

From the Engineer of Maintenance of Way and the 
Assistant Chief Draughtsman of the New Haven Road 
the coroner elicited the statement that speeds of 46 
and 47 miles on hour (the Hpe«>d of the derailed train 
us testilled to liy witnesses) would be practicable on 
a No. 20 crossover, and he adds, “In addition to the 
alsive, practical rsSIriiad men of much exiierteiice, to- 
gether with authurliies on lUiyslcs, have advised and 
convinced me of the feasllilllty of safely traveling over 
a No. 20 crossover at an Increased speed above that 
testified to by the witnesses almve quoted,” 

We believe that the Impnrllal attitude of the coroner 
> reflects the spirit of the thinking public. Certainly 
It Is the attitude of the HoiBNTirio AmbOiuan. Although 
the wreck at Westport could have been avoided by 
the recoustructlou of the crossover, it la not fair to 
assume or assert, as has lieen done so freely, that the 
recent accidtmto which have occurred on the New 
Haven Hoad since the Westport wreck have been due 
to the i)oor condition of the tracks. After making a 
personal examination at the scene of the recent derail- 
ment at Green’s Farms, we do not beidtate to express 
our opinion that the accident was due, not as the dally 
prims states, to “rotten ties and poor tracks,” but to a 
minor mishap which might hapjieu on any firat-eloos 
rallroKV The cars left the track at the tralllag switch 
of a short crossover. It Is true; but the train did aet 
use the crossover, and the accident was due to a loose 
equaliser bar of the brake gear, which seems to have 
displaced the switch, derailing the rear hstt of the 
train. The ties at the scene of tho wr«ok a*e stamped 
with tho date of laying. A few wore laid to 1*08; 
some to IBIO; and the mojoilty in 1*11 sad l*li 
’Thera are tte-platrji on every tie, and a enhsttMUoa of 
screw spikes for tlie old track spikes Was to oODMe of 
betoi made The track was to good shape. 

Now here was a derallmont Of a otwctoder totoUy 
dlffiereut tram tost which happened a tow wsiffto hw 
tori at Westport, in an probaWllty toU pi 
equaltam* bar to chargeable to poor car laspatotoh; 

It soi the respuuslhiilty tor the dem^hgehi Eto ' 

"the'iWr efmii employee, ‘to the'iiit^(in!'/')itl''«^ 

ahlUty toe tferallmeto: dtff^. lifom tlMit it fr-^ 
Which, accordiiig to toe aoiwnfn fiadUNlE, 
<itoto‘fi.^'etotopi«eau« to.thgd^^ 

^ w/''" Vi' ^ 
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to ttudy- 

lilli lAltHiiWli prittlimi of Jla^irlOA wd Europe <ihe 
I ^ ihe I>wt nut TvdWmph Dapurtment 

JKlIr ^l{»l■lH^^I llM iwtomoKRulad *tiMt a full automatio 
llajttnM^<4irat«B .1^ inatidled ia Atusldand, Wellingtou, 


; f xCtaratta GaaotU^aioetrle Carj—Oae of the light 
Uooi in<}«nnany in the region of Kitaigeberg, ii 
tauM pf a am type of faeoline^eotrio oar which 
hy * jarominent Boriih etectrioal firm. It ia 
fiui^ pitli. a fkyUnder 130 hone*power gaaoline engine 
whMi k eotQdod direct to a dyiuuno giving aOO volta and 
\ SSSfi aa^kMe. Currant from the dynamo rune by way of 
a otmtrdler into two 86 horae-power eleotrie moton whioh 
' operate on the driving wheela tiuough a speed reduotion 
vr fWiint of 4.8 to 1. The prwent oar takes 100 paesen- 
" iMW Ml migha about 00 tons when fully loaded. 


KHM-sImiMb Station for Ao Swtae State Hallroad.— 

1^ eoaneotion 'frith the extensive eleotrio traction pro- 
jiitet which is on foot in Switaeriand for equipping the 
^te rafiroad fines, it is proposed to build a numlter of 
eleotrio etationa in order to make use of water power 
such as can be obtained from the Rhine, Adige, Rhone 
add Rooas riven. Three of the proposed eleotrio plants 
ara to oAit no lew than 14,000,000 eaoh, aooording to 
etftitawtea, and the total expense in this direction will be 
l|14,0004)00. In this way a large amount power such 
M ia needed for operating the lines of eleotrio railroad 
will be MDured in various districts. 


Tnagaton Lanpa or Fraud f— Tho engineer of a fao- 
tory at Duiabuig, Germany, was recently hailed to court 
on the ohaige of ^ving tampered with his ele<itrio meter. 
The evidenoe against him was that hk lull fur currant 
for the year was but 188 marks, as against the 687 marks 
for the praeeding year. The accused engineer explained 
that he had sulwtituted metal filament lamps for the 
oarbon lamps and that this had resulted in the saving of 
68 per oent. As there was no other evidenoe against him 
but that of the bill, the oourt decided the case in favor of 
the defendant. 


Volta’a Electrical Appwatna Discovered. — In a little 
old ourioslty shop in a hack street of a small Italian town 
^ Henry Norman, M.P., recently oame aoruss a collec- 
tion of riectrioal apparatus constructed by Volta, the 
Italian pionoor in deotrioal experiments. Aooording to 
the Lmdm Times, which reports the discovery, the uncle 
of the grandfather of the preeant owner of the ooUeotion 
was Volta's oook and body servant for thirty years. On 
the death of the aoientist, he left much of his experimen- 
tal apparatus with his body servant and they have since 
passed down from generation to generation. The coUee- 
tkm oomprises a eupboard full of old apparatus, a number 
of hooka, portraits, papers and letters and some per- 
unal wd domeetio articles. Sir Henry Norman suggests 
that the ooUeotion be purohaaed and presented to the 
Royal Institution to remain alongside Faraday's original 
apparatus 


PeMewi for Telephone Biapl<qreoo.~The Bell Tele- 
phone system has arranged for a fund of ten nullion 
doUars to provide pensions, sick benefits, and life rasur- 
ance for its 175,000 employees. Men over suty yean of 
age and twenty yean in service will retire on a pension, 
and the company has the option of rcUring them at the 
age of fifty-five. The pension age for women ia fifty-five 
years with the option of retiring them at the age of fifty. 
The pansion will amount to one per oent of the avenge an- 
nual pay for ten yean, multiplied by the yean at service, 
and no pension wiU be lew than twenty doUan per month. 
An emifioyeo who is totally disabled by accident wiU 
receive fuU pay for thirteen weeks, and half pay until he 
returns to work up to six years. I^ok employees reoeive 
thirteen weeks' full pay and half pay for thirty'nine 
weeks. In ease of death m the performance of work, the 
heirs will tooeive insuranee equal to three years' pay with 
a nuoimiiffl payment of 16^000. Death from other causes 
brings InsnraDOe in aooordaaee with the years of employ- 
meiri), with a nuudomm payment of $2,000. 


Bleetrle Baggage TrUka.— The use of the baggage 
tnu>k haulodrar-puahed by huaUm muaele is being rele- 
gated to the limbo of oat-of-date by oertain progiWve 
iwUraad and steataabip. oompanies. The new idea is a 
low-dook, heavily built, four-wheel. Storage battery 


Sdence 

Watarproaiilg mecka at Weed.— A good way to harden 
small blooka of wood used in the laboratory is to boil 
them in <diVe oil for about five to ten minutes. Not only 
are the blooka hardened, but they may be used under water 
aatbaproeassmakes them waterproof to a great degree. If 
desired to be used for ooUectiDg gases, that is for support- 
ing befi jars under watw, they may be made further wa- 
tevpraof by first boiUng them in psnlHne, then in oilvo 
oiL This makes a 'wooden block hard and waterproof 
and every way well adapted for use m pneumatic 
troughs. 

An Arede Hmderatara. — A Russian mining engineer 
describes in MaUterotogitdu Zeiliehrift s severe thun- 
derstorm far within the Aretio circle. It occurred in 
Bpitsbergen, where the writer was making explorations, 
on the 13th of last August. The storm kisled alatut 
eight hours, with incessant lightning, loud thunder, and 
heavy rain. Contrary to the prevailing lM3liof, thunder- 
storms are by no means rare in the polar regions, though 
they are less common there than in lower latitudes. The 
storm in question, however, appears to have been alto- 
gether exoeptional in riolenoe and duration for that part 
of the world. 

Croeherlaud Bxpedttlea. — Plans for the exploration of 
Crookerland have been so far devrioped by the American 
Museum of Natural History and the Amerioan Geo- 
graphical Booiety that it is possible to announce the 
starting of the expedition from Sydney, Nova Scotia, on 
July 20Ui, 1913, under the leadership of Donald B. Mac- 
Millan, who was a member of the last polar expedition 
under Admiral Robert E. Peary. BMides exploring 
Crockerland the expedition will also make scientific 
observations along the northwestern coast of Qrantlund 
and the western coast at Axel Heidberg Land, its work 
being olosely oonneoted with that of the other expeditions 
that have been sent out by the Museum of Natural His- 
tory and the Geographical Society to clear up the prob- 
lems of those partioular regions. 

Rubber Plant Oil for Japanese Umbrellas. — The 
vegetable oil used in making paper umbralks in Japan 
is pressed out of the seeds of the rubber plaul. This oil 
is made in the various islands famous for oil and seeds 
ftom these plants. Bandy fpround is favored tor the cul- 
tivation of the plant and the oil k extracted from the 
seeds by pr e saas. The yield Of seeds is estimated at 
twenty busbela per acre. The annual production 
throughout Japan amounts to 360,000 bushels, from 
which over a gaUon of oil per buriiel is extracted. The 
oil before it is used is boiled and then cooled until it can 
be apphed by hand to umbrellas with a piece of cloth or 
waste. No machinery or tools are used in applying the 
oil. When the oiling is completed the umbralLis are ex- 
posed in the sun for about five hours. This oil us also 
used in maldog the Japanese lanterns, artificial leather, 
printing ink, lahquer, varnishes, oil paper, and paints. 

The Veariy Tariation of AtimwplMric Electricity. -I <. 
is well louiwn that the eleotricfd potential of the atmox- 
phere raaohea its maximum in winter, in our lalitiidMs 
The elaborato observations of potential made during Dr 
Cliaroot’s last antarctic expedition showed tliat at Tort 
Oharoot ffiS degrees 4 minutes .south) the average poten- 
tial was 30 vedts per meter during the southern winter, 
and 68 volts per meter during the southern summer. A 
writer in the Meteorologieeha Zeit»chri/l finds that these 
general results agree with observations elsewhere in the 
southern hemisphere. It appears, therefore, that the 
electrical field of the earth is stronger at the time of 
perihelion than at aphelton. Thus its fluctuation seems 
to be controlled by oosmical agencies and not by the 
terrastnal seasons. This oonolurion agrees with currant 
views ooueemiag the eauniou of eleetrioal waves from 
the sun. 

Barnard’s Observations of Gale’s Cemet a 1912.— 
Prof. Barnard of YerkOs Observatory made a series of 
photographs of Gale's Comet a 1912, with the Bruce 10- 
inoh and 6-inoh Imises. His obseiTatioas are reported in 
the No'vember, 1912, number of Popular Amronoviy. 
The photographs showed a slender faint tail, whose 
maximom isogtli Was about seven degrees. There mu 
very little ohange from night to night in the appearance 
ol the tail. But on October 14th the tail was bifurcated 


ditrah platform trttok wtiioh n^ves the trunks and bags 
traralen in a quantity a«d at a rate of speed which 
OMHtots with the modem transportation of the pamen- 
tm ^bmuelvra. One tmolt of the new type, operated 
by tho bsApige man Stiin#(W on a small platform at the 
aaOt imsa rated oeiwMty of 4,000 pounds and is gsrirad 
4firas speeds, the waetmum b^ eight miles par 
hd^mnptywidsix milM per hour loaded. These Uttle 
Minnie of tmaiipdrtatkm also in mail 


at a dlstanoe of one half a degree from the head. "One 
rather remail'kabie feature about the oomet,” says Prof. 
Barnard, ’’'was tiw peraisteaoe of a second very short tail 
at a very large angle to ilie' main tail. On the south side 
of the headj* The angle changed, beooBting greater in 
each Budeaeefiag phntograplw until in the last negative it 
waeneairiyatrig^Aiigleetotheifiai&tail. Prof. Barnard 
totende to meeaure this angle oarafitUy for a study of its 
dumgus. would seem improbable that the oomet's 


,l|iti|spiA|,smd in eonunemial WUMhoose work. Tho sOr tail had any rotation beoause titia ahert tai rcmaiM 


, qlmm in fot watnple, is foown by pendsteatiy on one aide of the OOnrat thraaghout the 

Wl^^tansffotifodi^ratifoalreflratr^ obserValN*,'^, Vw a fow days a very tUn itroamsF 

WdlfiSfo fow ill tim lor a Wd traok to aHout mdegnto trafi on tie north side appeared 

.Oiittiitor trtra kith a omtAm 4t a very smifl ssirfe to the talL It was visible on Octo- 

two and one half bor3nl,4lii.6thaad7tii,Hitlteifotoi,butwasaotvia- 
■ < 'f*' '' bis on and the following dates. 


Automobile 

Hungary Motorizes Postal Service.— By order of the 
Hungarian Ministry of C'omnierco six hundred motor 
vehicles are to purehiiiUHl by the p<ml,iil (lejiartment. 
The equipment will lududu 2.V} entail cars of about 10 
horse-power for letter oolliKitinn, to replace the present 
motor tricycles and bieyides, 75 combined passenger and 
parcel 'buses, and 275 ilelivery wagons of from lb to 30 
horse-power for parcels oxelusivelj. 

New World's Record for 1,000 Miles.— In an official 
race against time at the Brooklaiids track in England, a 
15.9 horse-powor (Bntish II A. rating) Sunbeam ear 
established now world's nsiords for aU dislaiiees alwive 
860 miles The little car made the ll<oiis.a]ii| milt>s in 13 
hours, H minutes and 25.1 seconds, an averag<< H)s>e(l of 7(1 
miles an hour It started the long grind wilti an average 
speed of 78 miles and fliiislied with 71). 1 iiiiloh an hour, 
during the lost hundred inili<s 

Novel Alarm Signal. - A new null iiriohihi aliirin signal 
of unusual coiistniction and <‘(|ually uniisiml sound has 
just boon invented by an Eiiglishniau II consists of a 
gong placed in proximity to the revolving oisiling fan, 
tho blades of which hold small striker arms. By means 
of a Bowden wire cable the gong can he lield against the 
fan, so that a janielrating hut not unpleasant warning 
sound is introduced The resulting note is said to be 
similar to that of a ‘‘slip earnoge" coming into the rail- 
way station. 

A Crank With Folding Handle. -A novel tyjs) of auti> 
mobile cranking handle, in which Ihe danger of a “kick" 
IS nmtonally reduced, has just been pul on the market 
The device consists of a folding liaiidh*, wliieli, when re- 
leasod by the hand or torn from its grip by a " hai’kfire," 
jumps into the same jilane as the cranking arm, thereby 
reducing tho width of the “danger rone” to one inch, in- 
stead of the live inclies swept bv a ngid liandle The 
power needed to throw tlie hnmile out, of tho way is fur- 
mshed by a stiff spring 

Electrics for Theater Demonstrations.- In order to 
impress the general public with the suitability of ehsilric 
automobiles for theater parties, om> of the New York 
agencies offered free transiiortalmn from home to any of 
the Broadway theaters to Itorw fidi llu-ater parties And 
several tests made hy intending jmrehaserH and mere 
curious sliow-visitors proved that tl<e offer was genuine 
th(' agents aetuallv did give Ihe I'roe rides- - to the ex- 
treme satisfwtion of I heir passengers. Although tlie cost 
of these tnjis is a considerable item in the expeuw' ac- 
count of the agency, it is said that it is the best adver- 
tising and publicity that eould pos-ibly be obtained. 

Novel Armored Tire Appears.— An armored tirv> which 
18 giving exoollent wniee in trials at jireserit conducted 
by the Royal Automolnle Club of Great Britain is the 
Stelostio, manufaetimHl m Westnunster TJie carcass 
of the tire resembles the ordinary pneumatic, hut m the 
tread are interwoven a senes of spiral springs, which 
offer an absolutely imj)enetra.hle shield to nails, gloss and 
tacks, besides prolonging tlie life of the tire hy reusoti of 
their great tensih' stn-rigth There are no less than 
90,000 of these small spnngs in a 3(1 X5 tirt>, and Ihe only 
thing that tviu [lenelrate this annur is a long thin nail 
(part of a hatiiin) entering at just (he right angle to slip 
between the coils of the spnng It is also claimed that 
the tire does not get healed so quickly, os tho stool 
sjinngs dissenimati* the heal over a larger area. 

Aulomebile for Town Use.— -As a ladies’ car for opera- 
tion hy ladies about town, tho ehsdno runabout has 
always been a favorite, although many women operate 
even large gosohne ears. Attempts are hemg made, 
however, to popularise small gas ears among women. 
The objection to cranking is removed by self-starting de- 
vices. TJie prrjvision of a popular gas car for otK-ralijn 
by a woman will demand the attention of both di’signer 
and inventor. It must he graceful and its engine must 
run amooth, while the engine control and tranHniiB.sion 
should be effwted in the simjilest way It would not 
demand a high-speed capacity, and, if needed, some 
auxiliary heating devioes must be supplied to keep the 
parts warmed up so that the starter would oix>rato in the 
coldest weather A car tilling the lull at a reasonable 
cost should find favor among women. 

Sobatitutea for the Pneumatic Tire. — It is safe to say 
that no subject has received more careful thought and 
attention from inventors withm the last y»>ar than the 
tire problem. But not one of the scores of recently 
patented devices is quite eipial to the plain artillery wheel 
fitted with pneumatic tin*. Most of the dcvines employ 
springe to take up tlic jar betw«*rn the tiro and the axle 
and use solid rubber or similar material for the actual 
tread of tho tire. Ingenious os many of thesis schemes 
are they arc bound to bo loss serviceable than the pneu- 
matic tire due to tho numlwr of moving parts which ore 
subject to wear and breakage Furthermore, there is a 
great tendency to rattle and jar whenever a small ob- 
struction is met by tho tire. So, although the problem 
of ■ubstituto for pneumatic tirt's has not been entirely 
solved, piuoh work is being clone and it ia apparently 
only a matter of time until wc may cxjieot sometfaing even 
better than the present puuumatio tiro. 






Mafirnetic Chucks for Madiine Took 

By Joseph B. Baker 

T IMK Ha\lnK 111 iniiimfaoturiiiK work Ih of (jroat 
imiioUflixT 111 tlic iireiipiit (lay of rapid proilnctloii 
niitl hlah rust of liiUir. mid any device that will cut out 
iho wMNto of oAfii Hinull HinouiitH of time In a alvon 
oiHTiitlon Ih Hurt* to lio adopted by progreoalve manu- 
fHOturerH In tin* inuchlue ahop the full economy In 
the oiKTiitloii of the niMohlne tooln la often not brought 
out li.\ the workman, on uooouiit of the time and laltor 
wHHtod III Helling up or "chucking'' the work of the 
tool, A fiiiiilllar exiiniple maj bo found In the work 
of the Hhnper TIiIh tool'n efllcleiit work on an Iron 
enatlng or other piece, for evampic, can not begin until 
the [ilece Iiiih lieen Hecnr»>il to the bed of the t<Kil. It 
riHjiilren cure to make Hiire of a firm hold on the plect* 
without Inioklltig or dlntortlng It by too much clamp- 
ing force, and the plK-e mii,\ Ih> of auch else or ahuiH> 



Rotary ehucktl for facing platon ringa and the like 
with greet predaion. 



Ilriiily the Iron or Hleel pliit' Hlinidj laid on the face 
Ah applied on grinding iiiHchlneH for grtiidlug flat aur- 
fnoeM the magnetic eliiieU eoiiHlHtH of a flat, horizontal 
or vertical plate of iron benwth the fiiee of which the 
winding Ih ari'iinged ho an to give a serlcH of magnet 
poleH In the face TerinlnalH of the wliidtiig are brought 
out to II Mirlalile leHlntniice oiK*rate<l by n convenient 
handle (h) which the Hlreiigth of the magnctlHiu euii 
be* wntrolled to the operator on the machine tool) 
and to a Kwllch for iimkliig the iieoeHaary connection 
with the electric lighting or power elreult of the ma 
chine Hhop 

THreet enrreiil uiunt, of coui'hi*, lie uh«h 1 to energize 
the iinignelle chnek. and where the aliop Iiiih alternating 
eurreiil onl,\, It 1h nm*HHHr} to piiwlde a Hiunll motor 
generator to transform the current The sorles of elec- 
tromagnet poU>M which are made In the Iron bed when 
the current Is turned on are Indicated In the horizontal 
chuck of this t.tpe aliow'ii In one of the Illustrations 
Thia ehnek Iioh ad,|nHtalile end and side Ht(f|is, ralsis.! 
above the surfne<> of llie bed, to ho1|) In holding the 
piece by taking the direct strain of the grinding wheel 
or otlier enlllng tool which would otherwise tend to 
shift the ple<‘e along on the bed. A valnatile use of 
this tint clim-k Is for the accurate giiiullng of thin 
ideces such as dies, Uiilvi's for woodworking machines, 
gage iilales, cic. wlileh could not la* held h.v inei'lianlonl 
clamps wllhiMii dlHlortioii 

Hillary elnicks me also made (;s|ax-iu1l) adapted for 
holding bait races while lielng ground to fliilHtied size, 
mid for grinding with high prwtslon the pistons of gaso- 
line engines mid piston rings to fit Hng grooves Mag- 
netic chucks inn.\ be used In groniw, as In holding long 
ideces on n pinner or milling machine or in holding 
u numlier of pbs'es of similar size and shuis* to be 
liiachiinsl al one o|H<riilloii. 

A mngnellc cliiick for practical machine shop hnc will 
Inevltnlil.v be ev- 



Nine-foot swiveling magnetic chuck for grinding 
long knives. 



Flat chuck measuring S by 2 feet and 30-inek rotary 
chuck for surf ace grinding. 


against the 
grounding of tlic 


tool and ngnlnsl 
burning o ii ( of 
the wl 11 d 1 n g h 
Accordingly, tbe 
wire Is Insulated 
with a niolsturi>- 
ji roof prepara- 
tion of pure Bs- 
lieMtoH, which is 
also Mufflcleutly 
heatproof to 
protect the coU 


I BuggeatioM fvt daeorators aad « 


from baimlnig out, «r 
eiliou^ tho: ii*o to, WO. 

addltii^ mmtira to kMp oinek to toM#nc toMfec , 
too wtadlag is uada in the form of a aot of 
tutoKhaiurtohlo onita whleb dan Madlly b» txMMtod ok 
reiilaoed by th* operator of toe tool. V 

M Intoresting feetnre in toe pcaotiegl tun of toe'f 
magnetic chuck Is toe denmgiMtotoig antotoi Whtto to^ 
provided to release toe work qoltoly tiy ouetooalng^ 
reatdaal magnetism. 

Microwoiiic Crystal Fttoma w Sagforttoni far 
Deaignoni 

A rt forms are not produced by nature, fOr art and 
nature are radically different. A natnral forto 
may, however, lie converted Into an art form by a 
proceiM of eeleetloa and transformation which makes ; 
It a flttlug member of the regular and hamouioas eom- 
binatloa, created by and for tbe hnman wind almw, 
which Ik called a work of art. The natural forma which 
tbe artist finds most Inspiring are those which offer the 
greatest possibilities of such artistic transfonuatlon 
ond combination. 

In painting and sculpture this process Is very com- 
plex, liecanse the artist seeks to produce an Illusion 
tnot an Imitation) of nature, and also endeavors to 
create profound mental Impresalons by harmony of 
line, mass and color. In applied art It Is complicated 
by the conflict between practical requirements and 
aesthetic Ideals. The process is least complex In decor- 
ative art, with Its simtile la wh and limited posslbllltlee. 

Pure ornament, applied to the decoration of surfaces, 

Is tbe field of art which Ih furl best removed from nature 
and her laws, and whb-li affords the freest play to the 
arttst's fancy, but It Is capable of giving only a vague 
expression to Ideas and moods, except those associated 
with such of Its elements as are manifestly taken 
dlroctly from nature. Tho forms suitable for surface 
decoration comprise nltstract and geometrical forms, 
which depend for their effect entirely upon rhythm of 
lines and masses, and those natural forms which derive 
their beauty from superficial contour, pattern and color, 
in contradistinction to forms unthinkable in two dlmen- 
mIouh, such as human and animal figures, which appear 
unnaturally and violently flattened when used as super- 
flclul ornaments. In many cases the effect of tbe 
elementary ornamental forms Is snbordlnated to the 
effect of a harmonious combination of them, repeated 
ot regular Intervals. Textile designs, for example, 
consist of such recurring groups of subordinated 
elenicntM, 

As decorative art departs so widely from nature, 
which it merely suggests In some of its Hues and forms, 
until In geumetricHl designs It becomes tho embodiment 
of an abstract law, the natural forms which It ahould 
And the most useful and inspiring are those which are 
produce*! by natural forces acting In a plane. 

A few such forms are shown in the accompanying 
lllustrattoiis, which represent micro-photographs of 
minute cr.vstals, formed by the evu)H>ration of various 
solutions on microscope slides. The formation, move- 
inents and arrangement of these cr.vstals may be te- 
gardwl as abstract exiiresslons of natural forces acting 
In a plane 

These crystalline forms are not art forma, as has 
already been noted, hut they present so many points 
of contact with the art of surface adorhment that It 
seems proiier to recommend them to decorators and 
designers as worthy objects of study and probable 
sources of i n- 
spiratlo n.— - 
Adapted from 
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The Fourth Paris Aviation Salon 


Review of the Show With Mention of the Improvements During the Past Year 


t ym fwimai ttero show iA Parle thto year differe 
Crdm tboee formerly held lu the fact that it wuh 
4erotad entirely to aviatlou. There were no dlriiribleH 
OB eKhlUtloa, and there were but two baltnniiN to 
nmlnd one of the manner In which the air wue fur- 
merly narlgated from the daye of Montaolder. 

The number of macbluee on view IncreaHed from 
forty-three last year to seven- 


coneiderable numbem. l>ractlcall.v all the well-known 
mauufacturera equip their monoplaneH or blpbiiiea with 
floats for the purpoae of cunvertlux them Into water 
iMHchlnee. The next development waa the Itonuel- 
hfvfique flying boat, In which the monoplane body of 
II biplane waa made to iterve aa a Hlngle nlep hydro- 
plane, forming n subatantlal bont, and thiia the make- 


constructed ttloriK the linen of the Paulhau-Tatln tor- 
Itedo, that wiiN exhibited last year. The motor Is 
plaeed In the fuselage liehlnd the uviator’a seat, and 
drives the proiieller ut the extreme rear end of the 
fiiseluKo b.> ineiui.s of ii long shaft (JallHiidel, In this 
eouiitr.v. const rufted a nioiiupimie for llie iiileruutloiuil 
cut) race along these lines Inst spring, but smaslieil 
Ills machine In its trial flight. 


ty-aeven thla year, Of tbeae, 
twanty-aeven were supplied 
by the French government, 
and wen part of the fleet of 
military' aeroplanes which la 
aeon to be increaaed to well 
over four hmidred macbinea 
at an expenditure lu 1913 of 
15,000,000 In addition to the 
Ii000,000 Bpeut tills year. Of 
the machlnea exhibited, forty- 
alx were monoplanes and 
twenty biplanes, ao It can be 
aeen that the alngle-aurface 
type ha« become far more 
popular, and la fapidly dls- 
plactug the “match-box,” aa 
aome of the monoplane’s dls- 
dplea have dubbed the bi- 
plane. 

The moat noticeable feature 
of the show thla year was the 
fact that nearly all the ma- 
chines are Intended for mili- 
tary uae. OlBcers from the 
varlona foreign gaveriimentH 
were constantly Insiioctiug 
these macbinea, and giving 
orders for considerable tititu- 




t,\ lie, ubieli bus lieeii found to 
lie \er> fast Tlie Il'Artriis 
Is the liisl bililiiiK- having tlie 
Iiro|s-ller at the rear of the 
liod.i With M fKi horse-power 
moloi' If Is Kuld to develop a 
H|u>ed of 65 miles an hour. 
These machines have another 
novel fen I lire, namely, the 
turning of the wings about ii 
central main longitudinal for 
the transverse stability, In- 
stead of w'urping the wings. 
They were the only example 
Ilf iHteriil staliilllv inaintaiiied 
hy other means than warping. 
Of course, the angle of Inci- 
dence is varied liy this meth- 
od of control, which Is the 
same as was used li) Mr (lal- 
laudet on his momiplune men- 
tioned above, rractlcully all 
the machines exhililted used 
warpahle wings or ailerons 
fur the transverse etiullihrlum. 

There were a number of 
new devices for automatic sta- 


bem of them throughout the The O' Artois flying boat and torpedo biplane. I'lllty shown, and models or 

two weeks of the show The In both biplane* the motor la In the body behind the avutor’* eeat. In the torpeilo the jiro(s>U.'i full-sly, c(l machines for their 

contests for military aero- l« at extreme rear end of body demonstration The Uoutre 


planes, bold In France a year 

ago and In England last Heptember, have brought forth 
many excellent war machines of a slHuuehneas and sta- 
bility that could hardly be surpassed. While the mono- 
plane Is used chiefly for siieed work and scouting, the 
biplane la also used for the latter purimse and esiie- 
clally for bomb-dropping, as It la cnpuh'le of carrying 
great welgbta. The monoplane, too, for that matter, 
has shown Itself to have a very high capacity In this 
respect. 

The development of the hydro-aeroplane, or flying 
boat, aa It is now becoming, has been rapid during the 
past year. Introduced Into Fnuiee last March by 
laiuls Tuulbau, when he uptieured at the Monaco meet 
with a ClurHas li.vdro-neroplane, these inacblnes have 


ahlft floats were done away with A large numlier of 
flights were made by Ueut. Conneau In one of these 
machines, and Curtlsa la now producing a similar ma 
chine In this couutr.v In the I>onnel-l>vv(H|ue and 
Curtlsa flying boats, the motor Is placet! high up Im*- 
ueath the upper plane, and carries the proiieller on Its 
crankshaft at the rear; but In several which were ex- 
hibited at the show, an example of which Is the 
D'Artols, shown lu our Illustration above, the motor 
Is placed In the hull and drives the fotir-biadetl pro- 
peller by means of sprockets and chain. This arrange- 
ment lowers the center of gravity, but does nol seem 
to disturb the stability of the machine, as it has gen- 
erally lieeii supposed a low center of gravity will do 


Htalilllser — a vertical plate In 
front of the machine which moves neeoriling to the 
variation In pressure and sets the elevator eorresiKind- 
Ingly— WHS shown tills year fltted to a fnll-Hly.e<l biplane. 
M llugnet evhllilted a similar stiililliser, wbieh is said 
to be nil linpiovemeni uiiou the IiiuUre The principal 
machine having anlonmtie stahlllt.v. however, was that 
of the Moreau lirolhers. This was a large biplane 
lltteil with 11 71) horse-power motor and an underslung 
car pivoted lo swing and act ns u ivendulum Messrs. 
.Vlls-rt and Andrtv Moreun have Ihsmi developing their 
"Aerostable" for the past ten years, and the latter 
made successful lllghls two years ago in n monoplane 
having an underslung ear used us a pendulum for the 
purjiosi' of selllJ)g the elevator. lie has flown over 


found favor with all aviators, and have Increasi'd In 'Phe land biplane shown In this same lUastratlou Is Ti.iaio miles since April, JOll, In this machine, and on 
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lUt* w Imrin firlriir 0MMflPna4B "Monffragine'’— the L’AyMnr two-cycle drenlar motor, which i» water 100 horw-power Astra triplace hydro-biplane, winner 
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M-vL>ral Imn flown for ten minutes at a time 

wltb blN nmiK foldt>d. Oti October 15tb las), his mono- 
plttiic ciirrlfd four mwi. luakluK a total wetffht of 1,700 
iwuiiOh fi>r 11 Nurfiico of 208 wjuare feet The Moreau 
nuu-lilrie whh fhc only renlly new aOroplaue on exhibi- 
tion MM Moron II ciriect shortly to bring out an auto- 
iniitlc (lovlco for uniintuiuluK the transrerae cuuUibrlum 

licsklw tin- machlnw above mentioned, the two re- 
intiinlnK foniurfb of (he show were the "Monocoque" 
— M of uiouoplane having a cylindrical toriiedo- 

Hliu|s*d Imdy, an sliown In the DeperdusHlu we Illustrate 
— and (lie li,vdro-aero))laueB. The "Monocoque” was de- 
velo|ied fiom the I'liulhau-Tatlu torpedo, above men- 
tioned. The iMidles of these machines are constructed 
of veneer, tulip wisid having been found the best for 
tills puriMtse They are very strong and smooth, and 
produee ver.v slight ri-slstanci* liecause of their shape, 
and diminished skin friction liet^attse of their short 
length honis Ttlttrlot has brought out a machine of 
this tyiie having a hulf-rontid bmly on the under side, 
lie lias also ohangetl the iinderearrtiige of his mono- 
planes so that they now have two wheels with a con- 
necting axle and n central upturned skid. Ills latest 
Invention Is a hydro-tmeumatlc shock aluiorlier for 
the central must extending down to the undercarriage. 

The development of the all-metal aeroplane has been 
quite rapid during the past year. A half dozen or more 
constructors exhibited machines made largely of steel 
tubing and sheet aluminium in the 8aIon this year. 
Hobert KHiiiiiilt-relterlo, it will lie rememls^red, was 
the llrst to construct a steel-tube fuselage, and this 
Is still used on the K. E. P. monoplanes. The Hanrlot 
llrm Is now following suit, and also the Olement, and 
one or two others Last year the Tubavlon all-metal 
monoiilane was the only one of Its kind, while this year 
there were several, the chief one being the Haurlot 
Leading authorities ugroo, however, that a proper eom- 
lilufitlon of stoel and wood Is far more satisfactory than 
u machine built entirely of metal 

The intHlIflcatlons of the various tyries of aeroplanes 
on exhibition were slight, with the exception of but 
two points. First, there has lieeii a general lowering of 
the center of gravity on many of the aeroplanes, and 
second, they have been lltted ehletly with non-llftlng 
tails In the case of the biplanes, stugle-surfaco tails 
are geiieriilly employed Instead of double, and only a 
few biplanes are fitted with elevators both fore and 
aft There has boon a slight endeavor to obtain auto- 
matic longitudinal stability by meitim of wings having 
a reverse curvature toward the r**ar. In accordance 
with TurnhuH’s exiH‘rlnients repeated latterly by Mlflfel, 
Tbe Besson and Bristol (lOngHsb) monoplanes have 
such wings On the whole, however, the curved w'liig 
has been dlaplaced by the almost flat wing, havlug u 
sharp entering edge In order to reduce the resistance 
and allow of (he highest possible speed lieing main- 
tained. Speed In Itself produces stability, and most of 
the monoplane constructors, at least, aim to attain the 
greatest rxisslhle speed. 

• When one*' the need of Europe for war avlons Is 
filled, the French and other nations will doubtless turn 
tbelr HOthitles toward the production of commercial 
aerordniios. The hydro-aeroplane, or hydra eroplane, 
has dojic much toward the commercializing of aviation, 
and no doubt another year will see many water aero- 
planes in use in tbe United States, as well as through- 
out Euroiie. 

A very complete description of the most luterestlng 
machines and motors at the Malon will be fouud In the 
current SurruiMKNT, 102(1 

Some Developments in WirelessH-U 

By John Hays Hammond, Jr. 

(Conetuitdt from iiage UH), Ifovemtwr ta, mt.) 

The PosaiblUtlea of Duplex and Quadruplex WireleuL 

ITie development In the immodlato future In wire- 
less lines, It seems to me, will closely parallel the ad- 
vances made in wireless telegraphy and telephony. 
FacniUes to Increase the amount of Intelligence bun- 
dled will be one of the first developments. Duplex 
and ultimately quadruplex wireless systems will come 
Into general use. The Marconi ('umpany has already 
developed a duplex system and Is employing It for 
commercial -work. The problem of multiplex wireless 
telegraphy Is again Intimately couueeted with the proli- 
lem of selectivity; for It is necessary to Individualize 
each individual message so that there shall be no luter- 
mlxlug or interference In ilinultanoous transmission or 
reception. 

In wireless telephonic work, we may confidently ex- 
Iiect a development that will bring It Into general use. 
The necessary apparatus ^1' be simplified and made 
fool-priHif to an extent that will allow l^ts use on tbe 
farm. In isolated mtkng camps, and In many places 
whore B line wire couneetlon would moan the exiiendl- 
tun* of thousands of doUan. TSie flexibility of the 
^ystem, Its small Initial cost, and tbe advantage gained 
doing away with the need pf cwntral stations wUP 
vlng the wireless telephone Into commercial favor. 


Oraater eetoetlvlty along t)U« line la • pneent dag 
problem and pnoenta p«n«NF tUffienlttea than the 
ulnment of nim-liitwferaBDttg Igi xrtydaaa ttfegraplisr. 

High ftpaad WIrdtm IVdafrapbr. 

Brenttwllg, I bellave tbit It will he poi^le to de- 
velop high apeed ayatema at Wirtim Mlagnphy for tba 
trenamlaalon of iMwa ^Tty^ay, «• have rapid wire Me< 
grapha capable of tranamltthw over wlree at the re- 
markable apeed of 8,000 worda a mlnntn Perhapa 
along linea of obemieal reaeareh a anbatance will be 
found which will dtange color trader tbe aetton of 
minute electrical oedllatioaa. With tbe dlacovery of 
such a anltable anbatanee wa could duplicate the 
rapidity of the Delany ayatem in wireless transmis- 
sion. 

A further important development In etectro-magnetle 
wave signaling is embodied in tbe laventlons of Brnat 
Ruhmer, of Berlin, and Major Squler, of the Dnlted 
States Army. These two brilliant setontlgo researchers 
evolved the idea slmultaneoualy, but Independently, of 
applying wlreleaa tranamlsalon to wlreo. By utUlalag 
tbe principles of electrical tuning te wire telegraph 
and telephone ayatema. It has been feond poaslble to 
multiplex a line and thus tranamtt a far greater num- 
ber of meaaagea almultaneonaly than can be done with 
present day InstallatitHia. Tbe telephone ayatem would 
benefit materially with tbe adoption of such a ayatem 
alter It had been perfocted, and the Increased coat of 
operaUou would not be. as It la now, proportional to 
the Increased number of aubsoribera. However, car- 
Uln essential diflicultlee stUl sUnd In the way of the 
Immediate general adoption of this system, one of 
which Is the effect of forced oscillations produced on 
the receiving apparatus by tbe transmitter at the aame 
station. 

Outside of Its use as a valuable means to signal 
through space, the electro-magnetic waves of the future 
will accompUsh resulta of even greater valne to hu- 
manity. To-day we are Juat on the threshold of a 
great science which Nikola Teola has aptly named 
"telautomatlcs.” 

Aethm at a Dlatanee Wirelaaaly ControUed. 

Telautomadcs Is the control of a number of rneehan- 
IfimB from a distance with only a single conducting 
medium, besides the ground, cmiuectlug the operator 
and mechanism operated. The most spectacular braueb 
of this art is In tbe wireless control of mechanism. 
Torpedoes have been guided by wireless. Clocks are 
being run to-day In Europe by wireless. Bells on buoys 
have been made to ring from tbe deck of passing steam- 
ers. A railroad locomotive has been operated without 
an engineer In the cab, and numerous other’ feats have 
been performed with only a ground and tbe ether con- 
necting tbe operator and mecbanliun operated. 

Prof. Ernst Wilson In 1887 controlled a torpedo on 
the Thames by Hertzian waves. He Is tbe pioneer 
Inventor In this art Since bis time a large number of 
tolautomatic patents have been granted, both here and 
abroad. 

This electro-magnetic arm which we can stretch 
through space, and use to control machinery, Is the 
next great step in tbe stairway of progress following 
the annihilation of distance by tbe electro-magnetic 
voice. I believe It will be an Important scientific fac- 
tor In tbe civilization of the fntura 

To-day navigation is being safeguarded by the use 
of the Bellini Toel system of directive wireless teleg- 
raphy. Bellini and ToM have developed what they 
call a Hertzian azimuth compass. At a demonstration 
which I witnessed In Parts, it was revealed that this 
instrument would show within one degree st s distance 
of so miles the actual dlrectloD of reem>tlaa of a wire- 
less message. This means that when Ughthonsss are 
etiuipped with wireless plants. It will .be poeslble for 
a captain to ascertain bis «»et poeitloa by comparing 
the direction of reception of two signals sent from two 
different Utriithouses. Tbe lighthouses will be distin- 
guished from each other by different acoustic notes. 

Another important invention la that of B, B. Marriott, 
pat«ut(>d in 1809. This invention Is based upon the 
fact that sound waves travel at a specific rate through 
water, and wlraleea waves travel at Such a high 
velocity that tbelr time of tranalt from a nearby sta- 
tion Is a negligible lapse of Uma Mr. Marriott, there- 
fore, propoeee to have a sobmarine bell sound simul- 
taneously with a wireless signal at a lighthouse or on 
a ship. The navigator then Ustens In, and cnlcnlateB 
the difference In time between the Moeptfon of the bell 
signal and the reception of the WtreleeS, signal. From 
thU difference of time, he tmaadiately Igrawf the exact 
distance between Us vesssl aiid tbe Ughtbonse or lihlp. 
Titus, In fogs we will be able to, navigate, thanka to 
wireless, with tn sxoct knowledge «( oar bearings oafl 
the distance we an from ottwr i.Taaaels. 

Tba transmlasUm of photegraiifea la already oil 
comidlabod fact in wlrtilarai wA whan tetovhdan la 
posslUe over wires, there to ao doubt that we ihaU Ito 
able to see over tbe edge of tlto horizon by wlra)^^ 

Pna. Fessenden Iwe shown a raMhod of tnaamMOiitg 
handwriting by wUriese adt tktn gft, aeWspliMr 


rtuaoni of nn Ita^gPi ^ 

lit 

do,la ihe .fatnn tn wlralMyt-lidt 
to da tteooiMde «onsldWi*»«*Wi'’«W 
mnterer amy be toe nlttmato demrtopidnto wtoto 
lira, It is evident today tbkt we arc Just taito 

a Arid of aoieaee whotw attotoiiHnto wfU ^lidvo a fads* 
mcblng tofinenee on toe ehaping of oak etridwtoon. 

Hw SdDaeoFMgr mf AaMVtai 

npfiB EagUshwoman who fomarited tnif' 

I dvtt war, that It was no wonder the North and 
Sonto had become disunited in Bplrtt-alnee they *'ww« 
rally connected by a narrow tatomms,” may donralvnWy 
have been a woman of partn and edneatlon aeoonlliMl 
to Enropean standarde. American geography hoven 
on toe ouMclrts cC Old World currtenla— « tolng tor 
toe hobby-rider or toe advanced speciallBt ThlslstnM 
to whatever oenra we use tbe elastic term ‘^geogtophy.*’ 
We believe, however, that dating from the dntdinh 
of Idtg ear tranaatlantie blethMa will have no exenra 
whatever for not knowing ae much about onr country 
as tony know, for instance, about TnrkraMn or toe 
Gold Ooaet It was an heroic idea on the put of tbe 
American taeograghlcel Society. In commemontlaB of 
Its stottoth Mrttday, to corral toe most eminent geo- 
graphers and g eig ra phlcal teachers of toe Old Worid. 
place, tomn ehfe*d a qtecial train under the strict snr- 
vetlleara of Prof. W. M. Davis (s genlna at “personal 
condnettog**) and s stsfl of polite bat Inflexible ssatst- 
ants, and foree toem, whether they would or no, to 
ara aboat ton ttanra as much of this country as the 
average enBltotened American may hope to see to the 
eonne of a UliMtma The Transcontinental Excursion 
of the American Oeograpfalcal Society, which began 
to New Xork in August and ended In the same city 
two montoe totes, was. In many respects, the most -oon- 
aeleattonaly eateented exploring expedition on record, 
end to oectalnly likely to be one of toe most momentous 
to Its rranlta. The Journey covered about 18,000 miles, 
Inolndlng 1,000 miles of automobUlng. Tbe country 
along the ranto simply turned Itself Inside out for the 
benefit of the forty-three foreign vtolton. American 
hospitality ontdld itself. Everything that could con- 
ceivably interest toe forelgnera and poesibly much that 
could not, was trotted out, exblbltod, put tbrongh its 
paces. Tbe local magnatee, from State governors down, 
were on hand at too gates of toe cittos to tod the visit- 
ors welcome; banquets and receptions lUled all the 
Intervals of eight-seeing. Tbe cbolceet products of 
every locality vlidtet! — fruit, flowers, and what-not— 
were heaped upon tbe travelere, loaded aboard tbelr 
train, even sent to tbelr European addreeees to await 
their return. Quite tbe most remarkable foot In coo- 
nectlon with tbe trip was that, with one exoeptioii, the 
Europeans proved physically equal to the strenaons 
round of sight-seeing and entertainments. The next 
most remarkable fact was that representatives of thir- 
teen coontrtes spent two months In one another’s com- 
pany, mostly tn close quarters, without the sllgbtjMt 
breach of amicable relations. 

Except the tost top of the Journey, from Washington 
to New York, the trip was all made on toe same train, 
and only one slight change In the itinerary planned In 
advance was made neceseary by the foot that tbe party 
was delayed 24 hoars at the Boooevelt Dam by an 
almoet nnbeard of rain of two Inches, which made tbe 
mountain roads Impassable for antomobUra, A dally 
bulletin, craitnlnlng the amtouneements and Infonna- 
tlon of the day, was printed on the train. A frattire 
of toe equipment was a “Guide Book for the Tmnsoon- 
tliiental Bxennion of 1812.“ of 144 pages, oottpltod by 
Prof. Itovto. A wnil-stoaked Ubnry was carried ahmg. 
orattalnlng booka and mapa ralating to the nffton tra- 
versed. 4lbeut a doaw Aaericno geegiipiuiii's made toe 
whole JouriMiy^ end some sixty mere aecompuilcd toe 
party tondayAosgnldMto.toeeKiMdltton. Theenter- 
prise was admirably osganiind from begtatont Mt end. 

It to sale to-uatet that tha <dara roenw nnd tactnra 
halls ot Engras wto for seme tone to eraae be the fila- 
trtbnttngWtora eg aoenmt% flndhaad tofonaatom 
abont toe onw torre inraraiMn, Aowelca. 

aiiin Boate JN Mit 8w* MIib 

kW&Vt totewsUbg experiment In the enlttvattrai at 
hacM has neratiy ttera atetle am Mto la 
Malwto Jbira. at an nuunde at MBfi jaM ahowi ara 
lerab Xlto'irara.^rawra frtm serarat^^ 

'Itat efMtmmn, ana wera a 'greet vrilffh- 

tog rat «m.,«vrahiw foato two thirds of a 'piM^ to « 
pmt i» mm 

thora imafm -Ih mteat cf togg#' tow 

toe Mr' 

hracgtolMto to toe mui/fUm ^ 
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oor r iiif W M l tiw# t^hmUk aom- 

wwxM u mi. »*« m rnmn «/ 

*« tettkMa «*Am «o tfeffTMf,] 

t ior IHiipi 

ib ^ iMitiA- of the flciiimnc Amxiucan; 

. Jlolbeenre intSejcVNTkno Am»oan of September 2lRt— 
'.#>'gWt latenMihNr *>>*1 loetruotiTe pi^ thot m I think 
ibitf o^iMir-> 7 ao numMoii antler the heidiiif of "Auxil- 
!i^ iMtiac BOhoaaen” Uie rancetion that (hey ehould 

WIB yon pecniit me to taggmb that it might be worth 
Ihe eouMeMtiaa of (he ownen of such veuele, whether 
Wight not advantageoaeiy adopt (he water pro- 
peller. Tow readere will no doubt be aware that the 
*ftar .p*apri)ar hM great advantagee over the eorew in 
regard to eeonomy. as its aotion on the ship takes imme- 
diato gOeot. and (here is none of that waste through the 
MipeT nt|«difaig to be revolved up to the then speed of 
the vessel before the aiudUary takes effect. 

1%e water propeller was tried during the sixties, prob- 
ably w the year 1804. 

Tha only fair trial that it had, as I thought at the 
thne, WM in the ease of three gunboats, the "Vixen,” 
‘^Viper*’ and "Waterwitoh.” The vessels were, I be- 
lieve, identioal in form and in power exerted. “Vixen” 
and "Viper” were sorews, the “Waterwitoh” had the 
water pngieller. The result showed that there was prao- 
tioaUy no differeaoe in speed; and it should be Mmem- 
bered that no suiRoient trials were ever made to asoer- 
tain idle best position and mode of exit of the water. 

Tbs handineas of this propeller fof starting ahead, 
stopping, and going astern was greatly superior. The 
trouble with (he sonw having to be feathered is avoided. 
The motion of (be oentrifngal pumping engine, acting 
lihe a great gyroaoope, (ended to stoedy the ship. 

1 ehould add that a rough estimate was made, when 
an ironolad was rammed in the Irish Channel and sank in 
a little over an how. many yean ago, as to the amount of 
water that was Ukely to have come into (he ship, and it 
was found that if she had had a water propeller, the 
amount (bat came in through the hole would only have 
been eofBcieiit to give her three quarters speed. 

Talmer Blough, England. j. Nuttauu 


Non-agtruigent PerafannuMw 

To the Editor of the SoiKimnc Amxrican : 

In the issue of October 20th of (he Soimmrtc Auxui- 
OAX 1 notice an article on “Non-aitringont Pernumnons.” 
In this oonneotion 1 wish to state that I have bought at 
fruit stands in a number of Florida towns, during a num- 
ber of years past, a variety of Japanese peraiiiunon looaUy 
known as "apple persimmon,” which is so ooUed on ao- 
oount of the foot that, when taken from the tree, this par- 
ticular variety is tree of all tendency to pucker, and can 
be eaten at once just as would an apple. When picked 
ripe, it is firm and fully colored, good flavored and sweet, 
and decidedly pleasant to the taste. When bittmi, the 
bite oomee out with a crisp snap. 

1 at one time lived next door to a man who grow some 
of this variety of perslnunons In his yard, and know that 
tbt^ were treated in no way to give them the qualities 
mentioned. E. W. Pnioa. 

Tampa, Fla. 


OraH Conwati 

To the Editor of the Soixvririo Amxbioan: 

About (he time the "Titanio” was sunk, I read an 
attioln in yow paper in which the Lsdirador curtent was 
alluded to in terms which seemed to indicate that its 
cause or o((|^ was obscure or unknown. 

Looking tho matter up in several encyolopsadiae since, 
I find that there is an almost total lack of definite iofor- 
matkm as to. any qf (he ooean euraents, including the 
Qnlf Stnam. 

For many yearn 1 have had the idea that the Quit 
Htroam, as wl^oe the ocean currente of (he eastern homi- 
■phero, wero the nsult of toe inertia of the waters of the 
ooaans egaiast (be rotaMoa of tho eorth, piling up enor- 
mous mennmi of Water against (he eastern shores of both 
hombifhsns, and BoWiqg awa 3 r*on lines of leeat rssist- 
anoe. 

A oasnal study of theStteanu from this viewpoint will, 
Idto Wott. make toy idea pffflsetly ld«)n, and, considered 
in the heat at theoquator and the cold 

at the, itolWi piovido an aemmto dotannination of the 
ODWOO, diloeiton, and effect of every muxent in the seas. 

TiMn idea <Pm net be new, (or, an stated above, l have 
bdld it for a iomg tbne, but certainly each eouroes of infor- 
mation ae have been aVaflablo to me teoeotly do not 
: any definite 4|llea eif t^ If there Is any 

nnyriw V in engRastton, pleaee give it to your 
Mlia^; nAsnriee, dsqlnxy this ktter and kindly 
dltllMt ma to sonm toitalde 

i , 'Ibosakp A. Maoii*. 


Sobiiw <iw ChiirijiiM Gift Problem 


A LABGB manufacturer recmtly wrote us as 
lows: 


“We send out Cbrlstniss presents to 
some of our customers. Suppoee we sent 
you from twenty to fifty subscrtiitions, 
What is the lowest price you could make 


fol- 


We rolled to our correspondent's letter and quoted 
a special price. The following extract tells the story. 
“Oi> ahead and have one hundred and 
oarda printed reading as follows . 



Our correspondent Is not only saved the worry and 
bother of attending to the details of having the gifts 
delivered at the proper time, but the arrival of the 
SciUfTiVic AMXaiCAif each week during the year servos 
to recall to the mlnda of the recipients pleasant mem- 
orim of the donor. 

If It le your practice to give Christmas presents to 
your oustomars or employees, a year's suliscrlptiun fur 
Scnimrio AmatoAN, or a copy of the "HciESTtvie 
Akxucan Reference Book,” or better atlll, lioth in com- 
bination, makes ah ideal gift, that Is of iiermauent 
value to the rndplent. 

A Promiae Unfulfilled 

To the Editor of tho BcixNTinc Ambbican: 

1 oanuot help from f eriing that it is my duty to express 
mysalf along the lines of thought you conveyed so acour- 
atoly to the scientific and literary world in your paper 
publiehed Beptemher 21et, 1912. 

This subject, “A Promise Unfulfilled,” dealing with 
America's daw advuoement in aoro-uavigation, is a 
esrious subject, and the causes are just as you say, “More 
nadoaal thui individual.” 1 have always thought that 
large or good-sised cities were the places to organuo and 
get money for this work. This may be so in tho North, 
but it has not been so in this part of tho South, and to 
illustrate to you that what I say is true, the following 
outline should be oonvinoing' 

A Uttle over two year* ago two men started actual 
work on this subject in one part of tins city. Alwut 
the same time two other men started work along the same 
subjent in another part of the city. Now, I am in a |>ost- 
tioo to know that not a single man of the four hod any 
intention of building a flying machine, jumping inh) it, 
and flying off, as 'tia the dream of so many people; for 
(hey ail knew that experimenting, studying, and hard 
work were naoessory flrat. There was little capital 
available among the four men. but by two men devoting 
their entire time and using to good advantage the httle 
money they had, flying models and gliders were isin- 
strocted; lator the experimenters eonsoUdatod, and 
large machines were constructed. One maohiuo was 
fitted up with a 90 horse-power Buiok motor, and with 
this maohine the men made use of such expenennos ae 
they could get travoUng and (ailing around on the ground. 
No attempt wae made to fly, and "Why uot'f" was 
explained to anumfaer of people. 

Soon the tune oamo to do more. Large, up-to-date 
maofauKB were oooatructed of tho best material and work- 
manship avnUabla (following plana obtained from a 
northern conoani). To install in one of these maohmes 
a oheap motor would have been foolish, and to buy a good 
motor the uum of 9S12& more than what they had on 
hand wue neoessory. They tried to raise this amount 
here. Every poor man and rich man was cornered; 
they hod material on hand worth four times S225, and 
this was offered for ooUateral but they were still nimble 
to raise the required sum here. 1 will say, just hen<, 
that this oi^ haa about forty thousand inhabitants, a 
number of whom art of oonsidcrablo wealth; it is a city 
of self-siride and enthusiasin; and a boaster of its place 
in history. No one was asked to give tho money away, 
but nevertholese on no condition could the S225 be 
obtained for the purpose of experiments in aero-naviga- 
tion. 

About 81 wifbw from (bis city there lies a little town of 
alwat (our thotieaad people, that is colled by sumo people 
here a oounUy town. Regardless of what it is called, 
right iu ^c town at Oastonia, N. C., thoy obtained tho 
9225 and a Rttto more to carry on their work. A 91,200 
Maxi motor vraa ordered at once. 

What America needs along the line of preparing a ma- 
(diine or sCientlflo artiole for the market is a little more 
of the Ctocnum spirit. He organises a company first for 
the pnrpaee of mgiorimonting wil* the articles. The 
Oenuans hav* boafideooe in what they are doing, they 
expect and they get good remdts. This nation ae 

a whole (M«a to get rioh too quiek. 

WheByeit eonpare this aatton’s strength In aviatkm 


to that of a single foreign nation, by representing that 
foreign nation’s strength as tlie largest flying maohine, 
and this nation's strength os a tiny butterfly, every true- 
born Amoncan should fell ashamed. Flying machines 
may soom fmihsh to a lot of people; but when one reads 
in tho daily newspapers of what the machines have done 
in time of war, one should stop to think what this imtion 
could do in tune of war. Thej should know that most 
of the foreign countries nm prepared to light with the 
help of air snouts, while we are not 

Patience and a little more conlhlenee will bring results, 
especially in a country which is the birthplace of tho m<m 
who traveled long and hard roads to give this imtion as 
well as to the rest of a world a I'oncrete foundation on 
whieh rests tbe suecessful flying maebino. 

Charlotte, N. C. A M. Webb. 

Automobile Toll Roads 

To the Editor of the Hcikntikic AMBiiic/kN 

If charters were granted hv States to corporations 
for tho purpose of building important State and inter- 
state roads for tho exclusive use of rubber-tired motor- 
driven vehicles, tho plan would, I believe, lie the best 
way to sooiire a good many economically built and 
carefully kept roads. 

For such a road to pay dividends it would have to 
have easy grades and as smooth a surface as could be 
possibly maintained. Such a road would make possible 
the use of cheap automobilos. which would bo used 
in great numbers if only proper roads were built for them. 

Tbe corporation could keep motor buses and trucks 
for hauling passengers and freight on such roads for 
the benefit of tbe public as well as tho corporation, all 
vehicles to have the samo rights on tho road. 

All vehicles being rubber tired and motor driven 
would proliably not bo so woaring on the road as where 
rabbor-tired and iron-tired vehicles are used on the 
Mime road. Kuoh a road should not cross public high- 
ways at tho samo level, but go over or under them, 
not only for safety but also for the purpose of easy 
colleotion of tolls Tolls could be collected in this man- 
ner- station agents couhl l>e kept at intervals of from 
four to six miles along the road, where automobiles 
could be allowed to go on or off the road. 

Parties taking an automobile on a road at a station 
would have to purchase u ti(‘kct, and wboii arriving 
at tho stelion which llio ticket I'alled for, they would 
have to deliver tbe ticket and tbe agent would permit 
thorn to leave the road. 

In support of the automobilo toll road idea I will 
refer to tho groat railroad systems of tliis country, 
how thoy have contributed so much to tho development 
of thfi oountry under corporation innnagcmonl, how 
competition has stimulated inventions that have im- 
proved and oheapened transportation. 

The same thing would happen if automobile toll 
roads were constructed and managed by corporations. 
Efficient work would bo dono in constructiou and 
maintenance; competition would stimulate experiment 
and invention, and tho result would he of great benefit 
without in any way interfering with present public 
roads, but rather stimulating tho budding and improv- 
ing of them. 

No considerable number of eilizens would care to 
advoonto public ownership of railways, tho only general 
desire has boon for some form of just rogulation. This 
being tbe case, why not have automobilo toll roads, 
built by corporations, botwcon important cities and 
towns, instead of having such roads budt in a hap- 
hazard way by counties, at groat cost and with no 
provisions for mainteniuico. 

Stanberry, Mo Clifton R. Situmbrs. 

The Gyroscopic Torque of a Rotating Body 

To the Editor of the SrtuNTiFir Ambkk an. 

Apropos of Sir TTiram Maxim's suggestion, in your 
issue of October 'JBtli, to determine by a special research 
tho gyroscopic torque of a rotating body, permit me 
to say tliat the rMjuirwl value of tbe torqui' can he 
found by usti of the simple method and well-known 
formula published in the Sciuntifk- American Soh- 
PLRUKNT for March 2nil, UM2 Sir Hiram's proposed 
apparatus should, of eoursi', yield correct results, but 
since those can Im accural el v fon'tolrl by computation, 
the suggested research would at best merely vonfy a 
well-ostablisheil and very reliable t heorem m mechanios. 

Every engineering si mien t learns how to find the 
moment of inert in of a luxh , say of a pmiiellcr uitli 
raforenoe to its axis Mull iph nig tins quantity by tho 
speod of rotation times llie spi-ed of deviufioti of axial 
direction gives Hie n'(|uired gyioscopic torque Thus, 
starting with a familiar idiysical quantity, tho required 
torque is found hv simple nrithnietu- 

But, though the computatioii is so I'asv, the amateur 
may very well engage for a few moinents some com- 
petent person to teach him to perform it correctly. 
After that he can figure the gvreseopic force of bjit 
rotating parts with entire sat.tsfaetion, and make a 
clear mtimato of its disturbing effect. 

WaBhington, D. C. 


A. F. Zara. 




Aqilialt StOl a Myatariow Malarial 
By N«wt«i Foreit 

T <>T loni; Rlnoe. while walklttg. along one of the 


smrtmMmtM- 


Hm Indwlvtal Daraderil 
By P> Hanray Middleton 


vvlnto a» air fw tett» iWia 

where new h ifiidi w ia "W 

oc msmu^m amwaiiy, , in 
the traction flwUltlae e« W* m that^ 


nmtrrlttl thlH Ih!" Hud I atoppod to watch the proceHH. 
Then 1 began U> wearch my brain for what I knew 


and UnH about Juat wlmt It la, ao 1 atralghtway atarted 
n "conrae In aaphalt.” There are hundreda of thou- 


T HB toll building has brought with It the need of a tha traction tacUitiaa a* W WWJWftW* 

twctillar type of human being — a man who, perched atructod, almoet oompWo^aoo 
on some dlmoy wat flve hnndred fteet in the air, can aamunt to d228,2#T,871. To Una -oait ha^ijawWA iwiw 
aurvey the pavement below with the eame equanimity 860,000 for rtver tuaneta con&aetbis oalljw IpaaMUBid 
as If be were stoudlng la a <lratH»tory window. He to trafDo with the city’s tractlOB toaa, I® tw al 

the man wlio not only buHda the skyscraper, but who the fact that New Tork haa IldO^lwO taywtefl |t 

palate Its flagetoff when It to flntohed, and waehoe Us forty-flve bridges over oarigable straaaw. 
windows. Oo up some day— ‘If you bare the narrq— dinaill 


give no more thought to the matter other than the street next to the tallest buildimt of the world, gives ample lug to Indulged In along the groat Iron gWBfra— J 

Is lielug jMivod, and there to a sign standing in It liear- opportunity for such outbursts of enthusiasm. Its to muah too windy to play cants I A good deal ‘Of n 

log these words of warn- Changes haAda Itt 

Ing: “DANUBRI Look Out -4S si- — s-s 


is streets of the National Capitol, I came to a section 1 {lecnltor type of human being— a man who, perched itructoo, aimw o«wws^awjww«w *#*?*?- •ygW 
which had been torn up and was being retwred with on some tltmsy seat five hnndred ftoet In the air, can <P88,2#7,8i^ TO 

nice new Hsphalt. As the workmen with their huge- survey the pavement below with the same equanimity 860,000 for rtver taaneM coaheo^ OBllJw pagaCBilg 

soled shoes scurried altout emoothlng out the hot, as If be were standing In a flratsstory window. He to traMc with the city’s t^Wi toii% to W if 

HUiokiiig stuff preparatory to the steam-roller's finish- the man vrtio not only bnlida the skyscraper, but who the fact that New Tork haa flw^^OOO ,lavMMfl ffe 

lug touches, the thotigbt came, “What a marvelous iialuts Its flagstaff when It to finished, and washes Us forty-flve bridges over oavigable stroaaw- ^ 

material tills Is!" and 1 stopped to watch the process, windows. Oo Up some day— If you have the uorvo— 

Then 1 began to search my brain for what I knew Whenever it becomes necessary to touch up the pin- the many floors of some giant building In COUf^ of iWi- 

about this mysterious material now so generally used, nacle of some dome which glitters a few hundred feet tion, and watch the gtOUPU of braway Uqn WdCkOgll 

It wits soon discovered that I knew little of Its history from the sidewalk, or to paint with a new coat a flog- unconcernedly munching their Inntflteom hundreds 4( 
and less altout Just wlmt It to, so 1 straightway started staff which seems no larger than a toothpick to the man feet in the air, a-straddlo of naked beaUf- Wh«U tha 

n "course In asphalt.” There are hundreds of thou- on the sidewalk, the newspapers Invariably devote a mid-day meal to over, these aerial workers stiU h4v* 

sands of iteoplc who each day pass across streets being column of space to the fearless man who accompltobes soate time on thetr bands, and oa it to fat too.au^ 

paved with asphalt, and like 1 have done many times, the feat The Metropolitan* Tower, which ranks as tnirable to go all the Way down to the street, erap shoot- 

give no more thought to the matter other than the street next to the tallest buildimt of the world, gives ample ing to indulged lu along the great Irou giydfra— it 

Is Mug jiavod, and there to a sign standing in it liear- opportunity for such outbursts of enthusiasm. Its to mueh too windy to play cards I A good deal'Uf aMoegr 

Ing these words' of warn- Changes haftde Hi these 

• ' ^ mld-ilr games, tor these 

Qeu who risk li^ and Bfflb 
for five dollm a 4ay, are 
gamblers almost to a uMit. 

It used to be sold that 
every floor of a skysccapec 
cost a life, but It to not 
quite so bad as that now- 
adays. Yet out of three 
thousand men engaged in 
structural work, otx hun- 
dred end thirteen Were 
either killed or Injtired in 
four and a half yean. Oc- 
casionally you will look np 
and see a man sitting 
astride a cornice bracket 
sticking out from the tweu- 
ty-flftb floor of a new 

building. It looks ex- 

tremely perllotia, bnt acci- 
dents seldom happen that 
way. More mishaps result 

The proccHH by which liltu- from the slipping of a 

inwis are formeil In nature Mining asphalt at Trinidad, which means simply the picking up of the materiel and loading it la wrench than from any 

to still unsettled by geolo- The supply is never exhausted, the deposit renewing itself by nuturul pressure from below other cause. A mau to 

gists or chemlHlH, hijl that as fast as It is removed. compelled to use his 

organic matter enters Into , wrench to pry a heavy col- 

' umn or girder. He puts 
bis whole weight against 
it, it slitiM, and down be 
goes to hts deatli. 

Another variety of every- 
day hero to the “sand hug,” 
who digs the great tunnels 
under our rivers. U e 
works ahead of the shield, 
drilling and blasting the 
rock, throwing the gravel 
and sand from within tho 
cutting edge of the shield 
through the doors to the 
car, and wheels the loaded 
cars away from the 
“bead." He works In three- 
hour shifts under an arti- 
ficial air itressure of thirty 
pounds. He to affiteted 
with a peculiar disease 
known as “the bends." No 
man knows lu advance 
when he will be struck 
down by this dread dis- 
ease, and the men gamble 

ment proved a failure, due Asphalt Lake at Trinidad, whose bottom has never actually been reached, although bnUeved to be 

to the prepa ration and In something over one hundred feet below the eurfuce. Method of leoeeniag np the matorUd tor load- That we have mado some 

the method of ln> Ing It and Ing in cars for tranaport to aearhy wharf. pmgrees to pfottettog wr 

n tho oomliiaiitlou select- « workmeu, however, to evl- 

sd. Not being dlsoournged. however, the deduction lie- lantern and IwU must Iw touched up now and then, dmit by the fket that to the building of New York’e very 


Asphalt as a solid bitu- 
men has lots of history re- 
lating to II. The word 
hitumcn may Ik- defined us 
a generic term for a I'lass 
of minerals, oeeurrliig In 
nature, whleh are soluble 
In chiaroform and other 
neutral liquids. They all 
eonsist af compounds of 
cartom and hydrogen, hut 
often eantaln compounds 
of nitrogen, sulphur and 
ci.\,vgen also, and In the 
solid form Iron and ulu- 
inliia 'While hltumeii may 
tie gasisms, liquid or solid, 

II ml relatively laire or 
mixed with solid materials 
to form rocks, all asphalts 
belong to the solid forms 
The process by which liltu- 
mens are furiueil in nature 
to still unsettled by geolo- 
glsts or chemists, hul that 
organic matter enters Into 
the prex-ess Is generally ad- 
mitted, hul how. Is a tech- 
nical problem yet unsolved. 

Asphalt was used by the 
ancients, hul not for street 
imvlng Who first suggest- 
ed asphalt IIS paving ma- 
terial Is not definitely 
known, lu the vallej of 
the Uhone, In Trinidnd, 
and In Cnllforiihi, It had 
lieen ohst>rved Ihiil frag- 
ments of the hituiiien that 
wert» Jolted from earls 
were crnsheil and eomiiuct- 
e«l lull) u solid riK-k bed by 
the wliei-ls of the carts 
that followed, and the con- 
vIcMoii that roadbeds 
could he constructed of the 
same malerlul was Inevlt- 
aide. Siane time about 
1H40 Hi tempts were made 
to pave u street lu I'arls 
with astibalt mixed with 
quart!, and upon n bed of 
aandatone, but the experi- 
ment proved a failure, due 
to the preparation and In 
the method of laying It and 
in the oomhimitlou select- 
ed. Not being dlsoournged. howi 
Ing drawn that the defect a to 



Mining aephalt at Trinidad, which means simply the picking up of the material and loading It la 
cars. The supply is never exhausted, the deposit renewing itsalf by natural pressure from below 
as fast as it is removed. 


Asphalt Lake at Trinidad, whose bottom has never actually been reached, although beUeved to be 
something over one hundred feet below the eurfoce. Method of tooeeniag np the material tor load- 
ing in cars for transport to aearhy wharf. „ 

■ver, the deduction lie- lantern and IwU must lie touched up now and then, dmit by the fact that it 


regardless of Uie Out that It to seven hundred and fifty latest ttSSer crossing, Manhattan Bridge, only five i 


itself, exiierimeuts were continued In I'nils until a satis- feet from the sidewalk Below the lantern Is a balcony. were killed. Two of this number, both rivetoro, fell 

factory mixture whs dlscovereil, after which asphalts To glide up from It to the lantern to a task calculated into the river, one hundred and ftfty-dve feet below 

iHWame krtown lu Loudon and ninny other Kuroriean to strike terror to the heart of the average human Two Others fell on sfinrn nno and firrmtir flrii 

cities. 'The first asphalt street laid In the Lnitod States being. The last man who performed the task of re^ld- feet to tho street 

Is claimed by Newark. New .lerwy This was In 1S70, lug the globe on top of the lantern outdid anything that 

and the material came from the lake In Trinidad, liud ever lieeu attempted before. The superiuteudent i|i||. IstMUakiiiliml SMoiwtian sif 

Imrtng Bible times and Uie prc-tJhrlsllnn era In of the Metropolitan Tower stood aghast when he saw gwa'MHin ippOMIMIW 

general, asphalt was used nliiiosl altogether us a the man MorrlU calmly perched on the shoulders of a A of f dtplomatlc chnraetor rciptoaanttog 

i-enient, and with very little alteration from the form helper who waa In turn, carried on the shoulders of ^no 1«R8 than twenty-elx govemmente W«a h*W <m 

in which imture suimllcd It. The nucicnis used It In another, Just as If the three were performing feats on October 7tb, at Berlin. Tt was organloed by the later- 

t he remarkable preservative methods timi have brought the comfortable carpet of a vaudeville stage— -this national Federation Of Exposition Committees, and the 

down to us so curiously Intact tin- emlmlm»-d dead of seven hundred-odd feet in the air, with a sUff breese oonfires* was occupied with eutabllsbtog a basis fbr 

llgypt Asphalt was used in tho constriicihm of the blowing! holding exposttlons tn various countries) Hud It alee 

I- ihn-cs of Nineveh and Babylon, and even in the Tower A steeple Jack who paints gilded balls at dlesy helghta took awOeuras to draw up rules tor the awazdtof Of 
.1 iiiiIh>i It played an important pan The advantagtis to only one of the many thousands of Industrial dare- prises on such oocaslons. In this way all euCh que*- 


i-cs of Nineveh and Babylon, and c 


1 appear to have been entirely 


devils. Merrill to Just o 


oiKen during the Middle Ages, and the siibstauCa Industrial daredevUs who daily risk their lives In help- owing to 
. on pws las.) i Ing to build or to matotato the mighty structures gui^ mattom. 


» of many thousands of the ttohs are liltely to be eeCtlod to a satlatoctory gnuMt , 


I Inteniatiojial agtoamut upon ei^eiiltlllM* 




Painting tha ■napandan qt tha Brooklyn BrMga. 


bandhoga emerging from an air lock 



flwMnMa ewfiiaN >*>■ >v UamraoM a u»dar«D«d 

Oaa af tha nwawona partis of bridge bnihUag. 


Stdaplalaek crawling np natwaan two large amoKeatacka on a power houae. 
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Three Comets Now Visible; Directions for Finding the Planet Neptune 

By Heilty Norris Russell, Ph.I>, 


T HHRn oornHs are now vteible In vnrlouw part* of 
tlic licinciiH, but only with t(*lpw!f>i)k‘ Hid. Oale’H 
c'oinci Is still III vlvvt 111 the iiorthoni alcy, though being 
III iilniosi lilt' siiinc right oscetiHlou hk the ttuii, it can 
oiit.i be scon jiiKt iiricr dtirk or before dawn. Schau- 
iiiiihsc's ctmicl. discovered lit Nice last month, baa 
niovcd terj rupldly soulbwartl, but la HtUl acotwalble 
to (ibsprvern on the other aide of the eiiuH- 
tor; und m Ihlrd eoniet, discovered by 
liorroll.t at MursoHles on Noveinlier 2d, la 
visible III tbc evonlug sk>. Its isisltlou on 
Dceemlicr Isl being roughly in 'M hours JO 
lulnuti's U A. and 1 degree north df«cllnn- ^ 

tloii (which puts It not far from Theta 
Aqnlbel. while Us dally motion is about 
1% degriH-s toward the southeast. Early ^ 

III Noreiulier II was vlslhle In an opera J 

glass, but It Is rwedlng from the Earth ^ 

Olid Sun und growing fainter. 

It Is to be regretted that more Bpeclfle 
Inslruclloiis for finding this and other 
coiiieiH ciitiiiol bo given In such articles 
as the present The reason for this Is 
thill the eplieiiierldes. or predictions of a * 

comet’s motion, which are published * 

shortly after Its dlseovery. are purposely 

iimde to einer an liitervnl of only a eouple 
of weeks, after wlileh a more accurate cal- 
eiiliitloii of the orbit Is made, und a new epheinerls pre- 
pared for aiiotber month or so, and so on. When these 
eplietiiurldes apiiear In foreign publications, they will 
often have more tliuii half run out before they reach 
Aiiiertenii readers Except for objects of special inter 

esi (siieli ns Hnllej’s the average astronomor 

lias usuall.i (It Ills dlsiiosiil only predlettons that run 
oil for a fortnight or so; mid hence articles like the 


This coaet U at iatenat on account of lt« pgrtod— 
13^ yaan— 4iitoraedUte between the nnmerooa group 
with periods varying from five to aeven yean and the 
longer periods lUte that of Halley'a comet, and alee 
becauM at the high IncUnation of its orbit plane— 
degieea. Ita least distance from the Run la 99,000.000 
mUaa, and Ita greateat 970,000,000— rather more than 


''atlcAa 


Path of Neptune, 1912-191S. 

that of Raturn. Its orbit passes within about 7,000,000 
miles of that of tJ»e Earth, near the point of the latter 
occupied by us on December 2lBt If It had not been 
influenced by Jupiter, but bad returned to perlhelUm 
in January, It w'ould have passed very near us, and 
lieen a conspicuous object for a few days. As things 
actually were. Us least distance from us was about 
100 million mllea 


flw annexed figure abom tb* Mgloo WMg (be |fiiuM«a 
path, covering an «ten 9 degvaca hy $ .lOcigNMt # 
mlnatos, and including all atan brifditof tlgib tb* nbUfi 
magnitude; that Is, aU tbese more than dng tUvd an 
brtgbt as the planet, whoan steliax magnitude at < 099091 - 
tum Is 7.7. Observwa With an astroBontioat, or Invert- 
ing, eyepiece sbosld lemeniber to turn the diagram 
upaMe down before ualng it To aid In 
the Idantlfloatton of the rgglim. Me- 
talled star-map, which Ino^iMsa , thh dw- 
‘ BteUatten Oemial, has been >ipr}lU«d OMa 

month. On thtc. due eohth sd tiiw ptk/ht 
■tar Pollux, and Just heloW (he line oC 
the ecliptic, will be noted (he gtar 19 
OemliHmim. Tbla, and thh aUmewhat 
(s brlghtw star to (he eaetward, mihnUir thv 
g south of the ecHpac, are tW twu htbfht- 
w est Stan shown on tbo largessoalo mu, a 
Uttlo below the path of Neptnne. With 
* their aid the planet may easily he found. 

A good fleld-glaas ahoutd (fhow the 
■ , planet, (hough aa a pretty faint spodc, 
■Imllar In brightnese to the stani mgrimd 
as of the eighth magnitude on (be (ihavb 
*7 *9 •At “ telescope of two or three Inohos 

— aperture, the pocullar greonlah ecdor of 

the planet may be recognised. At least 
four Inches Of aperture, and a trained aya, 
too, wiu'be needed to recognise any sonstblo dUk. 

The Hearma. 

The winter oonatellatlons are so tamlUar as to nmd 
no inrolonged description. Taurus, Orton and Oanls 
Major am resplendent In the southeast, and Oemlnl 
and Cauls Minor lu tbo east Leo is rising, and ao 
is the head of Hydra. Ttrsa Major 1* low In the north- 
east and Draco In the north. Gasstopeto and Oepbeus 


prcHciit, wlilcli niiiMt go to press nearly six weeks be- 
fore tJic curl of tile nnuitli with w’liJcli llic.i deal, cannot 
give nil tile iiifiirmiiMoii that their writer might wish, 
for the liiltor of calculating the conict^s niotlou for this 
especial purpose would bt- prohllilllve, 

Thivic thi'is' comets IniM' come almosl almultaueously, 
after a tong barren interval. 


In response to several InqulrlM we give this month 
a diagram for the purjiose of enabling observers who 
possess small telescopes to find the planet Neptune. 
Though Neptvme does not come Into opposition until 
Januarj', he la so far north that ho is well olioervablo 
lit the latter part of the evening all through December. 


are well up In the northwest, and Gygnus Is setting 
below them. Pegasus, Arles and Pisces are In the 
west, Getus and Brldanus In the southwest, and Per- 
Auriga are right overhead. Before leaving 
this subject, we may call tbo attention of tboso who 
observe Neptune to a number of line double stars in 
the same region of the aky ; 


Cfiile's comet passing jierl- 
lu'lloii on Dclolicr r»th, Bor- 
relly's on the 20th, and 
Rchatunassc’s on the 2fith 
All three are now growing 
fainter, and none of them 
will la- conspicuous. 

Rchnuinnssc's conii't 1 s, 
however, of a good deal of 
Interest, for us soon us Us 
orhlt was roughly compnttal 
It was swti that it was mov- 
ing In a path very slmllnr 
to that of a well-knowii 
la-rlodlc comet— Tuttle’s— 
which hist iipis'nred In IHDU 
But, according to the orbit 
I hen computed this comet 
was not due to return un- 
til Jnnmii'}, llJl'l Fnyet, a 
colleriguc of the discoverer 
of the comet on Its present 
retuni. has however made a 
prellinjniiry enlcul.-itlou of 
the motion of Tutlle's coiiiel 
since 1890, mid bus found 
that toward the end of liMK) 
It passed \\ithUi To luilUoti 
miles of .Tupltur, whose at- 
traction cousldc'rahly modi 
fled its rsTlod, and ncccler- 
ated Its return by tlirw 
months. 

According to those calcu 
luttous the coun-t Uioukt 
have returned to iierihelton 
on October 9th, while Schau- 
masse’s comet was there on 
October SRth. Only the 
most Important part of the 
long calculations has yel 
bifn iwrfonned, and It Is 
'ovj probable that whmi the 
0 cl Ion of Jupiter boa been 
mire precisely computod. 
the observed and CfllOII* 
latcd times of the comet’e 
win agree asngtiy. 



m'lmoN ov cancbr 


a Geminotum (Castor) is a 
splcoidld pair of about B sec- 
onds separation. « Oemlnor- 
um has a companlou of 8.5 
aeconda at a distance of AS 
seconds, and » tiwulnonun 
one of 8 seconds at a dU- 
tuDce of 7 seconds. Both 
of these are fine objeota for 
a S-lncb teleacopa. t Can- 
crl la a well-known triple. 
The closer pair, aeparated 
by only 1 second, can be re- 
solved only by Instruments 
of B-inch aperture or 
more; bat the companion 
n.B seconds from this system 
Is separable by amall instru- 
ments. 

The PIsMta. 

Mercury is evening star 
at the beginning of the 
mouth, but is too near the 
Sun to be eatdly seen. On 
tbe flth be panaes throu(rt> 
conjunotlco wttli the Bun 
and becomes a momlng atar. 
Toward the end of Decem- 
ber he la fairly easy to aee, 
rising- au hour thd « half 
earlier than tbe Suit. 

Venus la eviU9l)g, star, and 
la grcwkig tMigbter and 
more coneptolieda idi (he 
time as eira mwitw %r(iler 
north. By Odd «:«*» 
year «h« is «M»«Rt '1«|W 
greea from dto ^ eSMTeabs 
a itttle after 9 ML 

Mars ta Just inst oonjuac- 
tion rtlth the Bon. and la 
bardly obserirghte, gs be risen 
only an boar betCoee ranriaor 

Jupiter la in cua ji ntotiaB 
srtcb the «(m 0^ tM ^ 

EBd '!« 

; '01^ to 



IM 

taW tmt, Muitf ) turn hM 

a iMwt ft»r ttw tm- ■ 

)|tirMtl«ii» to mob dkit^ ,|Mpta 
n df’Ctrawta and Lamd^ Bnd, 
tnm ito<»e*to» tfca way to 
EH) tba top of ttw poat la a model 
4||t'a blMUa, wtm« on the thsm priaciiial 
llatiHi ato -fixod mpljtoiB in mtatatnm «c a 
^filwdn* motor can a motor opeto, and a 


» WWk «r tiM SmnnriM **F4** 

^1 N the SoneimKo Aiobioam of October 
rl l:2tbi note waa made of the new depth 
*cecotd tor eabmarlnee eetabUshed by the 
^boat "I'-l” to San Frandaeo Bay on Sep- 
'* 9th, The boat went to a depth of 
903 feet One of the readers of the Sonm- 
T)no AKtaioAir UTtop to OaUfOmia baa 
sent ne a photograph of the wfeck of this 
sabniartoe at Port Wataonvllle, Monterey 
Bay, on Friday, October 11th. The wreck 
reanttod from the breaking of her moor- 
tom during a heavy aea. Two aallon 
were carried overboard by a big wave as 
the boat struck, and loat their livee. The 
mtbnurlne lay on the beach for eight 
daya* bnt was finally fioated again on 
October 19th, by the combined efforts of 
the cruiser “Maryland” and the tug "Iro- 
guola.” The hull was not damaged, but 
the englnea were practically mined. ^h» 
photograph shows the wreck as It ap- 
peared at low tide. 

Glut Forcit Bugs of Afrla 

A bout the time of the diseovery of the 
okapL the natives of the Bauatorlal 
and Central African foreata reported the 
existence o£a large, plg-Uke animal which 
they had seen and gave thrilling accounts 
of the sleo and ferocity of this unknown 
iMMSt, Owing to the habit of this crea- 
ture of roaming only in the almost Im- 
penetrable forests and Jungles, few white 
men end explorers have been able to pene- 
trate tor Into their huunta and kill one. 
The first siNKinieiui to reach America have 
Just been received from Africa and 
mounted at the Museum of Natural His- 
tory, New Tork. The accompanying 
(giotograph shows (be realistic atipearance 
of these remarkable new comers. They 
are distinct from the wart hog. Bed 
Blver hog and bush pig. and oonsldor- 
ably larger, standing three feet high and 
six feet long. Natives reimrt that they 
attain the slae and height of a nebra and 
a rhinoceros. They are found only in 
the dense and remote equatorial forests 
of British Bast Africa. They are strictly 
a foreat-llving animal and aeldom come 
out into the open. To capture or shoot 
one is very dangerous or dUBcult. Owing 
to the thick forest they must be bunted at 
ekwe range, and they are apt to charge 
their enemy. The most conspicuous feat- 
ure of these beasts Is their grotesque and 
formidable head, equipped with huge 
curved tasks. Below the eyes of the 
monster is a pair of warty growths, like 
the fnngl which commonly grow on trunks 
of dacaytog trees. Their bodies are cov- 
ered with long. Jet black bristles. The 
giaat bogs are supplied with dangerous 
teeth and tusks, and tb^ prey upon varl- 
mu antotal inhabitenta of the forests. 
Tbe^ are Mi<|, savagely to attack native 
wenen wbo are compelled te toeqaent the 
interior forests to gathv faggots for fire 
W0C& Some of the pigmy tribes of the 
interior, tcoordtot to iwpotta of the na- 
tives, capture these anitnale lin pitfalls, 
after wtiieh they kill the 'Imurts by shoot- 
to|k tt^ with iwliwitted arrows. The scleu- 
UMg nawe of the giant hogs— “isrploche- 
rea metoeftofcapeMl.”— la as dreadful 

Af.j^be antowla ihMkMiM 

fbMilti’ AiMim for TMr 

SMliHifB m 

bniU ttke cw tmeks have 
,toataBHd 'by Hw motortats of 
Oantomli «0 emea atreans 
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Aeoders ore ImiMed to eontribslc photographs of novel anti curioun 
objects, «n4q«e ooewrreiices and Unfmiout vontriwtncea. Bueh as are found 
avoUaUe wilt he paid for promplly. 




Wreck of tke aubmarine “F-1” in Monterey Bay. 



African foreat hoga ]uat acquired by the American Muaeam of Natural History. 



Hftlge %|M fir the cxclaaive nae of automobiles. 


to ford the streams the heavy luuchlnes 
would sink In the sand, and, (herefore. 
the Automobile Club raised the money to 
Install this unique typ*> of bridge. As 
there Is no roudway l>etween the channels 
in which the w’heels run, ut) horse-drawn 
vehicle can make use of the bridgos: and 
this Is lust. In ns much as the motorists 
liald the entire cost Although the cou- 
Htriiction Is light and liiexiieiiHive, yet It 
solves the problem very nicely. 

A Nickel'in-thMiot Bench 

D rop n nickel In the slot and get a 
reserved seat for two: that Is the 
Idea of the new park beiieh In use in 
Sun Josf. (tnllfnriilu The plan of the In- 
ventor Is to idnce his l>encli In public re- 
sorts, parks, elc, not to do uwn> with the 
fris- henches, hut In addition to them 
This will take care of the unusual .Sun- 
day and holiday crowds, who cannot find 
amimmislalion, and It will also npis'nl 
to i»eople who wish an exclusive seat and 
do no! cure to ruh elbows with strangers 
Many |H-oplo would gindiv juiy a nickel 
for this privilege, and the Inventor ex- 
IHX'ts to make enough on each l)ench to 
add to the revenues of the Park nomnils- 
slon, and jmy him a nuKlest protll besides. 

As tho photograiih shows, the Itench 
Is so adjusted that it cannot h<> used until 
a coin Is dropjted in the box at the side 
This ndeases a loc’k and (he bench can 
ls> swung buck, making a reclining or 
ns’klng seat If desired It Is also e(|ulp])ed 
wlUi an awning, not shown in this picture 
When vacated, the Isuich resumes Its 
former position nutoniallcally, and locks, 
ready for the tiext patron. 

A Hoine>niade Gaaoline Ditcher 

T he accompanying Illustration shows 
u novel home-mode gasoline ditcher 
constructwl at Fulda liy a Minnesota 
farmer The machine may h<* s(h*u at 
work cutting a ditch one foot wide and 
Mi.\ feet deep The machine will dig to 
a depth of about 12 feet Only one man 
Is rcfjulred to ojierato It A 15 horse- 
isiwcr engine Is used, suppl,\ing power to 
dig H to 12 rods per hour, dep(mdliig upon 
the depth of dUcli and soli The grade of 
the ditch is obtained by a Hue slretchisl 
tight, and the gage rod from the main 
beam ts kept on top of the cord. 

Wild Honey in South Africa 

M b. E. N MAUAIS has published In 
n .South African agricultural jour- 
nal a niimher of curious fucts concerning 
the wild honey of the northern ^'rans^aal. 
Two distinct kinds of honey are recog- 
nized, ^lz. the ordinary goldeii-yellmv 
honey, coMimon to alt j,urts of (lie world, 
and a .snowy white kind, known to the 
Risws a.s “shi-cp-tall fat honey " The lat- 
ter Is described as Is'auliful In appear- 
anet> and of most delicious Ihivor, It is 
also repultsi to possess valuable llieraiieu- 
tlc qualities AVhen e.\)>ress(Ml from tho 
comb II almost ininiedlulely assumes tho 
consistency of vaseline. Its siieclul quall- 
tles are said to Is* duo to the fact that 
the bees ext met It only from certain 
grasses The hives are iisuall.v In hollow 


lated with formic add as to be immune 
to Its effts ts 

The favoilte honev is pioduccd hy a 
Stingless Iwe. C’alled the ■moka," of Which 
there are two s|ieel4's Tlie larger of these 
hullds oiilv III the ground and In very 
hard soli The hive Is found at the bot- 
tom of a shad having tht* diameter of a 
lead pt'iicll, and from two to live feet 
deep The honev Is not stored In the 
comb, hut In vva\ hags, each ubevut as 
large as a good-st/ssl tliimble; these are 
ceuiented together with wax. forming a 
cluster uhout (he size of an orange. A 
hive may contain from a few spoonfuls to 
two gallons of honey. 





Inventions New and Interesting 

Simple Patent Law ; Patent Ofiice News ; Nbtes on Trademarks 


Some Old Key Rfaigf 

M any luterwttlnK thliMfH are founflj 
amoua expired patenta, specially 
when w(> touch iii»on an article In unl- 
veraal iiae. This 1 h the case with bey 
rUnas. Nearly every one carries a bunch 
of keys on a ring of aome form. Pogalbly 
the form most generally used la the ordi- 
nary split ring In which several couvolu- 
tloiia are lapped aide by aide. In the pat* 
rated art we And many forms, some of| 
which we show In the accompanying en- 
gravlugs. A Is a key ring, probably 
devised by a rauslclun, since It takes the 
general form of the clef, and In this ring 
the crossed wires and the middle ImlJ bear 
mwn the adjacent wires with sufficient 
force to hold a key when Inserted as 
shown. 

In H Is shown a key ring of a novel 
form with a swinging latch which may 
be sprung over the end of the oimned 
member to hold the ring cluaed. 

V presents a form employing a linked 
Chain and a fastening block for locking 
the chain closed. 

D shows a form In which a flexible 
cable of braided wire Is held at one end 
to a yoke, and Is detachable nt Its other 
end so Unit It may be coujiled up and un- 
coupled as desired. 

B presents a triangular form with a 
sliding sleeve on one end, which may 
cross the gap or opening for the insertion 
and removal of the keys, and this sleeve 
has a tongue oi)erBtlng In u key way In 
the wire 

The ring B has a swinging bridge which 

can close the gui> Itetween the ends of 

the ring. 

The ring O Is made of two seml-ctrcu- 
lar sections hinged together at one end 
and sprtnglnK Intlo Interlocked engage- 
ment at their other ends. 

The ring H Is of a Hi>eclal form, and has 
Ita separable ends formed one with a re- 
cess and the other with a tongue to spring 
Into and out of the recess In connecting 
mid disconnecting the ends of the ring 
The ring shown at 1 will lie recalled liy 
many. When the revolving 11-shaped part 
Is In one iMisltiou, the key may lie Inserted 
111 the o[ieiiUig of such ruirt and then 
turned to the tmsltioii in which said oiien- 
lug faces the interior of the ring Thus 
the keys can he easily placed In and re- 
moved from the ring 
</ Is a key holder without lieiiig a key 
ring, as In this construction n holding de- 
vice Is passed through the eyes of the 
keys MO that they can turn Independently 
upon the holder to bring any aelectcd key 
Into position fur use 
Tlie ring K shows an Interesting con- 
struction adapted for use us a key ring, 
and In which an niien link has one of Its 
ends threaded and a sleeve Is threaded 
on such end so that It can be adjusted 
across the gap lietMeen the spaced apart 
ends t.o close the ring 

All of the foregoing kej rings are shown 
ill expired imtents. Some of the forms 
have been inipular In some sections of the 
country; doubtless all have lieeii used 
a greater or less extent and they serve 
to Illustrate the exercise of considerable 
Ingenuity In the jirodwctlon of simple de 
vices. 

An Eleetrie Safety Lamp for 
Minen 

By Robert G. Skerrett 

T he Rrltlsh government sot an ex- 
ample some while ago when It offered 
a prlxe of 93,000 for an acceptable elec- 
tric safety lamp for miners. A <Jei*niBn 
onglneer of the name of F. Faerher ofj 
!>‘>iimund was the auccessful competitor 
'll Ihirois*, the annual loss of life due to 
iiiiiii explosions averages about one in 
'■'11 \ thousaud tHwratives, wWlo the 





Home old key rings that have been the product of expired patenta. 


yearly toll hero is from four to five times 
as great. 

Tlie electric lamp Is outwardly very 
similar to the benzine safety lamp, which 
Is extensively employed In mines abroad, 
but there the similarity ceases. The ben- 
zine lamj) is not absolutely proof against 
the menace of Are damp, while the “Cage” 
lamp Is. The electric lamp Is of 1.5 


candIe-|Miwer— having twice the Illumin- 
ating value of Its benzine rival — and Is 
cheaper to maintain, costing but 1.25 cents 
per shift The capacity of the storage 
battery Is extremely high, and for a lamp 
of 1.6 caudle-iHiwer there Is electric 
energy enough for an endurance of alz- 
teen hours, or two shifts. 

The Cage lamp consists primarily of 



A miner’s electrUaS safety lamp 
won a prise of 99.990- 


UngltudhMil 

thnmghtlMlMi^ 


an upper seettoa boldtntf ilte lnctwlleMd|||9 
U^t and « lover one In tvbldi it Itonaiii 
the storage battery. Tbt aeoiiKiitetor % 
of dicnier cross-section sealed iiudde H 
a celluloid casing. The fom adopted fte 
the battery elements is one ealeutnted 9e 
withstand the rough treetment nnavidA 
ably Incident to mining. Heretofore m 
elements have been In plates which hii(| 
to be handled ter too cerefully to moki 
ttielr employment in a lamp of thle sort 
practicable. By making use pf cylindrical 
elements, Faerher not only obtains the 
desired rigidity, bnt he obriates the 
warping common to ordinary plates when 
they are overcfasvged or when too much 
discharged. Because of this character- 
istic, It Is possible to charge the present 
battery to an exceiitlonally high capacity. 
This explains the endurance which Is ob- 

ined. 

In order to remove an exhausted cell, 
It Is necessary only to cut through with a 
knife a bund of celluloid iMper Which 
forms a seal. A new accumulator can be 
put lu place In a very few moments with- 
out damaging the outer casing of cellu- 
loid which coustttutM the housing for the 
cell A new strip of this paper completes 
the lustellatlou again. Of course, It is 
very necessary that the lamp should not 
open inopportunely. To prevent this, a 
lock working upon the bayonet principle 
Is provided, which Is quite effective, hav- 
ing been previously thoroughly tested out 
in the old lieuclue safety lamps lu service. 
To turn the current on or off. It Is neces- 
sary only to rotate the top of the lamp 
through a small angle. By this means n 
contact Is made and broken with connec- 
tions rising from the bus-ltars of the posi- 
tive and negative elements. 

The gases formed within the lamp are 
permitted to escape from the cell by f<fl- 
lowing down a small tube F, which Is con- 
tained within the cylinder B, and thence 
passing outward to the atmosphere by 
way of tube 0, The arrangement la In- 
genious, and, as will be seen, effectually 
prevents the eacaiie of the electrolyte 
should the lamp lie upset or laid ution Its 
side. 

To guard the incandescent light from 
shock. It is virtually susiieuded or held tn 
idaee lietween two upiMising spiral springs. 
This iasteUatlon is then Inclosed within 
a thick glass cover. Metal stanchions and 
a rigid top further shield the glass from 
the accidents of ordinary service. 

The general outward form of the lamp 
Is free from any troublesome projections 
that might catch in the miner's dress or 
be easily knocked off by contact with 
surrounding objects. The exterior casing 
is of heavy corrugated tin drawn from a 
single piece, and, therefore, quite capable 
of standing pretty rough usago. The In- 
ventor has been continually mindful of 
the rather heedless character of the 
miner and of the rugged nature of the 
work expected of him, and the Cage lamp 
reflects this consideration in every depart- 
ment of Its get-up. These lamps are 
already extensively employed In mines, 
both in the British Isles and In Germany, 
and It Is said that they have given the 
utmost satisfaction in every particular. 

Automatic Car Coupler 

T here has long been a demand for a 
car coupler that Is. absolute^ auto- 
matic. To be sure, there are automatic 
couplers now In use, bfit it frequently hap- 
pens that the couplers have to be alined 
manustly to bring them in proper regis- 
tration for automatic ceopUltg. DUBculty 
has also been experienced In the opera- 
tion of these oo«a>lers when «w of tlie 
kauriOee Is tn open posltton. Beeently *n 
Infenior wjho hgils from Straslmiti Vir^ 
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'loMtoUni mtonfllik:, aod aet^ to ntalnl 
Tttto fbMs in/tood imodltim vtuto fb« 
COM |u» tottadUNg « ewvft. Xh« lat«K>kles| 
are lUao of booltoll forae and 
^niaijr, to «• to gnlde tho eorreapondlug 
ktioeUe of tbe oUwr member Into engage- 
ment tberewltb, In a test of this coupler, 
It was found that It would tverate wben 
the can were vei? gently ahoved together, 
and that It would act either on a curve 
or on a atralght line. It wan alao proved 
that It would pick up a runaway car. It 
otdy bdng neoeeaary for the locomotive 
to follow at a greater apeed than the run- 
away. The new coupler will operate aatla- 
taeiwlly with any of tbe standard typea. 

Notas for Inventon 


IWIMTLT 9ATmm» INVBNTIOMS 
Thaw eolumai an epaa to all patMtM*. 
The aott«w ar* Inawtod by apedal arMasv- 
aioat with ttw lavraton. Tenaa on appUca- 
UMk to tho Advardalag Oapartmont of ' 
gciaanvie Ambbioau. 


CHICKBN FBBD TROtJOH.— _ 
1115 namay Bt., Omaha, Nab. Tha Invantlon 
ptoTidai a trooah for fowl and pravanti tham 
from icratcblna or wotting the feed ; provldoi 
a trough guard which may bo quickly adinatcd 
therein after feed boa bean deputed to In thle 
manner avoid Intarfaranca with the loading of 
the trongb ; provldai a trongh and guard which 
coOpatate to hold the guard In poaltlon; and 
provtdaa a trongh which fadUtatea the clean- 
ing 


or Oanaral iMtaroat. 

PBOCBBO OP TEBATINO THB CAN- 
DBLILLA-PLANT POK THH RECOVERY OP 
WAX.— tt. B. Watsok, Lock Bor J. Butler, 
Po. An object here la to provide a proceta 
for treating the eandellUa-plaut in order 
recover tha wax and to leave the plant 
tuch condition that It may be aubteqoently 


Oa«*e aa a Water Purlier. — In many 
Buropaan oitwa oaone worka have bean 
ereot^ for aterlUzing the drinking water 
and it la reported that aatiafaetory reaulta 
am being obtained. Typhoid, cholera and 
dysaateiy bacteria are claimed to be de< 
Btroyad by tbe oaoniaation prooeaa, and aa 
the prooeaa may lie uaed on a amall aoale, 
portable apparatua adapted for domeatio 
uae may offer a held for uoeful invention. 

CaoMag an Engine Independently of the 
Engine Speed.— In patent. No. 1,043,344. 
Torgen Newman of Monroe, Utah, proHcnta 
in conueotian with an internal oombuation 
engine, a tbermoatatio device expoaed to 
the heat of the engine, a fan driven hy the 
engine to cool it and meane to regulate the 
epeed of the fan independently of the en- 
gine apeed and including a connection be- 
tween the regulating moans and the ther- 
moetatin device, ao that the apeed of the 
fan will be varied independently of tho 
apeed of the engine and in oomeapondenoe 
with the temperature of the engine. 

Ufe Preaerver Within Bathing Suit.— 
John P'. Burke of Philadelphia faaa ob- 
tained a patent. No. 1,041,012, in which 
ia shown a bathing auit with a body 
garment within the bathing auit, oompria- 
ing buoyant body purtiona and log poi^ 
tiona that are flexibly oonneoted ao that 
they will be held in plaoe without the 
conuectiona interfering with tho move- 
menta of the wearer. 

Walking Head Down.— A theatrioal ap- 
pamtua haa Iwen patented to John W. 
Frakea of Chicago, Ul., No. 1,040,303, in 
which a aeriea of vacuum oupa open at their 
bottoms are arranged in a row and con- 
trollable means are provided for oxhauat- 
ing air from tho said cups and for admitting 
air to them, and the performer boa platea 
aeoured to her feet and adapted to operate 
as oloBurea for the oupa, ao that by properly 
manipulating the controlling devices the 
performer can walk head down along the 
row of oupa. 

An Improved Edncatlonal Device. — A 

patent has been granted for an educationid 
device which Indudoa a ring-llke passage- 
way and cross pasaagewaya within tho 
ring and communicating at their ends with 
it, ao that double faced buttona carrying 
lettna or other ofaaractera may be shifted 
nldng the ring and thence into proper 
relation flth the croaa passages to spell 
Words or for other purposes. The patent. 
No. 1,041,058, it issued to John H. Fox 
of Berea, Ohio. 

A Weatiag^nan CMngMiy Bleetrical 
tMatrlbntion PataiU.— Paul M. Ltnodn, of 
mttsburgh, aaalgtHir to Waatliighoum Eleo- 
trio aod Hi^uftoturiiig Company, has pat- 
«Btod, No. 1,08B.7E7, a ayatam of «lmttieal 
dietzibution in wMoh them la provided a 
number of lias amtlbas with means for 
supply^ eoetiy of dUfemat nhametor 
to tilB tmpeoti'ra eeotioaa. Normally de- 

•naegiaed intervaaiag Mdttoiu am atrimtad 
with mipeot to the enatgiBed aectlmts aad 
toaaiBi am auppUad tor eonneedag the in- 
aaothaM to ana or tha other of 
; Ihft adj^iMt dsMjM aaoitoiia so that tbe 


used for food. Th« iovantioa provides a 
prooeis for dry taeaUna the plant and for 
SUbaSQUantly treating the plant b; dry ateam, 
with a flaal treatment by water. 

VIOLIN,— O, J. ycNaia, care of Wlri Bro«., 
areenriUe, III. Thia Invontton refera to 
stringed Instruments of the viol type, sneb aa 
Tiollna, 'eelloa, baoa vloU, etc. Tbe object 
Is to provide a vIoUn arranged to produce a 
rich and deep tone, to permit flngcring of the 
strings, and to maintain the strlnga in tunc 
for a long period without retunlng. 

PART FOR WIOB AND THE LIKE.— M R. 
BoasHaowaar, care of U. R Harris, Manbut- 
ton, 801 Southern Boulevard, New York, N Y. 
In this patent the invention has reference to 
Improvements in parts for wigs and tbe like, 
and has for an object the provision of an Im- 
proved weave which will not disclose tbe sup- 
porting canvas or backing at any point, but 
will only ohow a groove or part in the hair 

FOLDING CAMERA CABB.— B. B. Prraa- 
aoN, 1836 Fifth Av« . Minneapolis. Minn. The 
Invention in this Instance relates generally to 
carrying casts for folding cameras and more 
particularly It Involves n constroctloo wherein 
it Is not necessary to remove the camera from 
tbe eaoe when It is desired to use the camera. 

HOT WATER VBB8BL.— B. W. I.s>MaAH, 
8786 Tracy An.. Ktnoaa City, Mo. Thli vow 
oel la ORMaad with non-dextble lat, convex 
and concave anTfaces. adapted to at varioua 
parts of tho human body and espabk* of giving 
oS a graduated amount of heat, tbe vetoel being 
arranged tor uoe tt an Irrigator, by suspend- 
ing the vessel and using the same oa a tank 
connected with an Irrigating tube to discharge 
tbe water under presinre onto a denlred part 
of the body. 

HorBware aod Toola. 

COMBINATION TOOL.— d. STAUoaa, 43d 
Lornst St, Mount Vernon, N, Y. This tool, 
a sectional side elevation of which is sbown 
In the engraving, Is provided with Interchange- 
able tool members to permit of readily con 
verting the tool Into or using It as a hammer. 



OOirUlfATlOR TOOL. 


claw haramsr, ada, hatchet and tbe like. Doe 
Is made of a hammer provided with an eye 
for engagement with a handle, the head being 
fupplhid at one side with a dovetail gnmvr 
converging outwardly and an interchangeable 
tool member provided with a dovetail tapering 
tongue fitting tbe same groove. 

IlOSH REEL.— C. WaoMBO, 687 Hudson 8t , 
New York, N. Y. This invention permits of 
conveniently moving tbe bote reel abont, and 
of unreeling and atretehlng a desired length 
of hose from the water supply to tbe place 
to be sprinkled, at th« wune time perroltting 
water to pass tbrongh the vnreeled portion of 
tbe hose aa well oa the portion atlU wound up 
on tbe dfon of the reel, and to allow of un- 
reeling or reeUng np tb« boos wlthont moving 
the reel abont. 

CLASP.— F. BMvan, Undenhurst. L I.. 
N, Y. Mr. Blover'a Invent^a boa for an object 
the provlatoa of a meana for holding parts of 
fabric togetlier and In ptkoo by clamping the 
Mine so M not to lujuto nr tear tbe fabric, 
yet to provide a BMgaa <M readily nnlocUng 
the blading momberi of tiM aaiM. 

attachment of KVIFE ELADBH TO 
THEIR HANDLE*.— F. Meetw, Dnwaoa, Neb. 
In this Ivvnntioa a paOmaaeat eoally monu- 
tofltatod teataalM aC doable taag Into the 


handle takoa place without old of any fnrtbar 
mean! of attachment Such aa cement or riveti, 
and ti aCected by making tha port of tbe 
handle left between tbe perforatlont for tbe 
doable tong greater than the space between 
the double tengi at tbe junction with tbe 
blade, ao that the tungs wben forced Into the 
handle holes are forced apart and the ter- 
minal hooka on them ore driven into tbe ma- 
terial of the handle. 

maalslBaa and Maelsanleal Dewtoee. | 

ELEVATOR GATE CIAjfllNO DEVICE.— B. 
U Miibeax, 303 N 8th Bt., Council Bluffs. 
Iowa. This inventor provldue a device for 
automatically closing the gates of an elevator 
abaft, whenever the elevator car leaves the 
door In either direction, and set In operation 
by tbe elevator's movement, and so arranged 
that the car can not leave the floor without 
operating the means fur closing tbe gate. 

I'JPH CUTTING MACHINE- L. R Black- 
Moni, U Small Ave , Caldwell, N J Tbe object 
here Is to provide n novel mnstrurclun for driv- 
ing the base or supitorting rollers at wnll as 
for driving tbe cam for directly opt'ratlng the 
cutter A novel means is provided for sdjust- 
Ing the operation of the cutter to suit tbe 
diameter of the pipe. 

MEANS F(»lt OPERATING GATES,- C, W 
WITHIL and P O. WiLl.lAVs, Anslomlnk, Pa. 
Thla road gate may be operated by the occu 
pant of a vehicle upon approaching tbe gate, 
to cause the gate to move In a direction away 
from the vehicle, and whereby also wben the 
vehicle has passed through the ucrupsnt esn 
close the gate liebind him An object of this 



Invention is to provide a gatc-uperatlng means 
as Indleated. and In the form of attachment 
that may be appltol Co ordinary gales with- 
out any great mndlfirntton In tbe latter The 
accompanying illustration shows a perspective 
view of a gate equipped with the Improved 
operating devices 

NOISELESS CASE FOR NOISY MA- 
CHINES— J F O’BvnNK, Jarbldge, Nov The 
essential novelty of this Invention Is that It 
removes the noisy medium, air. from around 
auch machines ns computers and typewriters 
by Incasing them In s suitable case, having 
means for operatlnK the inclosed machine from 
without, and by a key operated valve eonnert 
tbe ease, when closed, to s vscuiim chamber 
which removes the air. 

VARIABI.K SPEED MECHANISM —R M 
Buck, 44 Thnrloe Square. South Kenaliigtuii. 
loodon. England For the purpose of the 
Invention the wheels of progressively varying 
diniiieler In the rcajieeflve sets are arranged to 
form. III effect, toofhed cones whose Inclina- 
tions are opiwsed to one another , while the 
relsrive tiositlons of the wheels of the two sets 
arc such that only a single imlr of change 
wheels can be In gi-ar with one soother at a 
time and that progressively varying speed- 
ratios may be obtained by shifting the slidable 
set of whis-ls through progressively varying 
dlaunees lengthwise of Its shaft so as to 
bring successive pairs of change-wheels Into 
uporatlon 

Ballwayn amg Their AcoMaorlea. 

KMBROBNCY BRAKE BETTING DEVICE. 
--H 8 Bbattir. 322 Polnsptta Place, Holly- 
wood, Oal Tills automatic device Is for use 
In setting tbe brakes on trains equipped with 
pneuiiiatte brakes, which will operate to set 
tho brakes wben the car Is subjerted to any 
abnormal Jolts or Jars, as by the wheels leav 
Ing the tracks or by the breakage of one of 
the wheels of one of tbe trucks 

CAR WHEEL SLIDE SHOE --J. R. Flim- 
laa, 801 Monroe Ave., Scranton, Pa Among 
the principal objnets In view hero are • to 
provide a sliding means for supporting the 
wheels nnd car connocted therewith ; to provide 
a shoe to bridge across frogs nr other roll 
juDctions on which the car Is mounted; and 
to provide mrans tor laterally adjusting the 
wheels to perform their ordinary function 

FREIGHT CAR LADDER— W. A. MlTPlIgl.L, 
care of M. K. A T. R. R. Co., SednUo, Mo. An 
object here is to prevldo ladders for tbe ends 
and sides of freight cars, which are in con 
formlty with the It. 8 safety oppUanee lew. 
and which posseas features that render these 
ladders safar than the ordinary ones Roof 
grab Irons obviate the use of screws or bolts In 
tha roof itself 

EMPLOYEE’S TRAIN TIME CARD.— B. J. 
ItAOiiv, CaUente, N«v. Through the use of 
this card the movements of regular tratni (pai- 
senger and freight), and extra or Irregular 
trains arc controlled wlthont requiring a large 
amount of caleutating work by the train dis- 
patcher, and loaning, dtspotohlng and repeat- 


ing many worded or lengthy train orders, at 
the same time Insnrlng a high degree of safety 
in running all trains 

METAL DOOR.— L. 0. Fnwi.gu and H V. 
Thoiias, Blslrstown, Mo Thu Invuntlim Is an 
Improvement In metal doors, especially adapted 
for railroad cars, wherein the door is provided 
with reinforcing ribs formed by bending tbe 
material of the door upon Itself, together with 
the particular form of truss rod. 

MEANH FOR VENTILATING RAILWAY 
AND OTHER CABBIAOBS— F GAIN, 40 Rue 
de I'Arcude, Paris, France Thla device for 
uae In ventilating carrtagea consists of a series 
of vertical glass strips mounted on pivots in 
a frame which Is mounted In tbe wall of tbe 
carriage, these strips being connected by a 
coupling rod which enables them to dis- 
placed all logellicr 

LDBRIOATING DEVICE- 8 Pl.VMALX, 720 
Corbett Rt., I’ortlnnd, Ore The principal ob- 
ject here Is to provide a device adapted to 
Inhricatc the car wheel flanges, tbe device be- 
ing moved Into operative posltiou hy sliiiide 
means within easy rosch and control of a 
person In charge of the car aa conductor or 
motorman. 

Pertalalng lo Vohlrles. 

PNEUMATIC TIRE FOR VEHICLE 
WHEELH— E It. Kieuinukh, 84 Upper Ken- 
nlngton Lane, Imndon, R K., England. The 
tire coinprlsi‘s three concentric rims, the outer 
one of which carries a solid rubber tread band, 
while tbe Inner rim Is pernianently attached 
to tbe felly of the wheel, Between the Inner 
rim and the Intermediati' rim. Is an air tube 
protected hy n pair of elastic cheeks of rubber 
and canvas fabric Bctwi-cn the InU-rmedlate 
rlrn and the outer rim ary annular i lainplng- 
plates secured by transverse holts which exert 
a wedging action between the rlnis 

PNEUMATIC CPRUION FOR VEIUCLBR 
— J G Davib. H F D. No 4. Pawnee, Okla. 
The object here Is to eliminate as far as pos- 
sible, jolting nnd jarring as the vehicle passes 
over ground ohstruetlous, without employing 
expensive pneumatic tires used on automobiles 
and other motor driven vehicles. The Inventor 
utilises a cushion proforahly tubular In form. 



HKRILIENT TIRE— II. A. Rtoneham and 
C T Rchwauzb, 111 Hhermaii Plate, R, Grange, 
N .1 This Invention refers to a form of re- 
silient tires for niitomohlles anil other vuhlelus. 
and particularly reintes to that tv pc of re 
slllent tires whieh are not intended to Iw In- 
flated, and wlileh are not only realllent, but 
are also reliable and diiriible 

TIKE RIM J J) ANDEiiMOfT, care of Ameri- 
can Trust Co , Houston Tex The Invention 
relates to tire rims for nulomohlles and alinllar 
veblchm, and an object Is to provide a rim 
which will be of relatively light welKht. strong, 
and which will remain aecurely In place An- 
other object In to make a divisible rlin lu wbirb 
each half Is of the same sise and strength. 


Note, — C opies of any of these patents will 
bo furnished by the RfiENTiric Ameiiicak for 
ten cents each Please state tho name of tbe 
patentee, title of the Invention, and date of 
this paper. 


We wish to enll attention to tbe fact that 
we are In a position to render eoiiipetent ler- 
viees lu every branch of putent or trsde-mark 
work. Our staff Is cumimsed of mechanical, 
electrical and eheiidesi experta, thoroughly 
trained to prepare nnd prosecute all patent 
applleatlons, Irrespective of the complex nature 
of tho subject instter Involved, or of tho ape- 
claused, technical, or sclentlflc knowledge re- 
quired therefor. 

We are propared to render opinions as to 
validity or Infrlngcinont of patents, or with 
regard to confllcls arising In trade mark and 
unfair competition iiintlers 

We also have assoelales throughout the 
world, who assist In the prosev'iitloii of patent 
and trade-mark applications tiled In all coun- 
trisa foreign to the tbilted Rtates. 


MtiNN A Co., 

Putent Atfornegs, 

361 Rroadway, 

New York, N, Y 

Branch OOee 

035 P Rtreet, N W , 

Washington, D C. 



Waste in Truck Tires gi„, from 

Bt J M Gilbert 30x2% to 42x2% SCO 1.400 

Br j. M. wiwn to 42x8 «J0 IMWO 

piUr.M a coaatmcflve atandpoln It 1 to 42x3% 1.878 8,800 

r „ ttno industrial a«-ompllahm.mt bo »<> gy , ^ to 42x4 1.780 8,000 

build n Holld rubber tiro that « J" 34,3 to 42x8 2.000 6,000 

every auy e.,uli.)HKl to render «* ni ‘taRe to 42 xH 3.000 8.000 

aervlce «boll.\ commeimurate with the a«,7 10000 

d..llar« and eenta Investment nf the uaer. '*^*7 4,000 10,000 

Oil the other linnd. It Is quite another Deternliiliir the Load, 

mutter te have the structural streugtb n jg gn gggy matter to determine 
and natural acrvlce-yleldlng qualities of whether a truck la autflclently tired to 
the tire so conserved, throuch x»rojjer carry Its load. Bun It on the aealea and 
usaxe, that It will iirtsluce lia full quota get the total weight Tlien back off the 
of inlleaxe before beliift forced Into pre- rear wheels, leaving the front wheels aa 
iiiiitiire deterioration through abuse and near the center of the aealea aa poealbla 
■leKlxt Record this weight and deduct It fnan 

In promoting an economic tire service the total. This gives you the load the 
the scoia« of tlie lire inaiiufucturer haa rear wheelH are carrying. Buppoalng the 
pronounced limitations. When once his combined weight of the truck and load la 
product passes Into the hands of the con- 13,000 iwunds, distributed 8,000 pounds 
sumor, systemnllc co-oiJorntlon Is neces- front and 10,000 imunds rear, this truck 
sary to secure the result sought after— rwjiilreB four-inch single tlrea in front and 
the greatest isisslhle mileage at the low- four-inch dual tires In the rear. If the 
est possible cost truck is not tsiuipped up to this standard 

As 0 matter of fact, there Is a tre- you may lie sure it Is under-tired and that 
mendons waste lu truck tires. Some of nu overload Is lielng carried, 
this waste Is due to ignorance on the part » <n 

of truck oiKTiitors However, much more 

of It can IH- traced to las methods, short- Exccsalve sjieed Is Incalculably hard on 
slghtfsInesH and downright uhusc. Many tires. When a truck Is bumped recklessly 
drivers apiiareully entertain the luisplnocd “long at an Immoderate pace the strain 
Idea that solid tires reipilre no looking tires Is terrlflc and they aoon go 

after so long as t liey remain on the wheels pieces. 

and run They seem to reason, further, flare aliould be exerelsed In stopping 
that tnasmuch as they are protected by B'dl starting. Hudden and violent action 
the manufacturer’s guarantee, the treat- hBs a tendency to separate the tread at 
ment they give their tires has little or “ from Its base, 
no direct determining value utkiu their A truck should not be left standing over 
tire ninlnteiiaiice cost This Is an abso- night under load. To do so Imposes an 
lutely fallBClouH conclusion unnecessary strain on the tires. 

on Is 0 natural enemy of rubber and 
Mileage and Coat, tires should never be allowed to rest on 

A manufacturer's guarantee of mileage, •' greasy garage floor 
whether It be for O.tKkt, S.OtH) or 1(»,0(K( A little sound reflection on the tire ques- 
mlles, has little or no effect, ultlranlelv, *hiii Is stire to prove a iirotttable Invest- 
in fixing tire costs beyond estiihllsblng a ‘‘‘ack operator, 

maximum cost. That Is to say. If a maun- <»ve It a trial and sec If this statement 
facturer guarantees his tires for .S,000 true, 
miles and by careful driving and the 

proper handling of them the owner gels Motor Truck’s Soan of Life 
KMIOIl or 12.000 miles of service, he has irw 

reduced the oiK-rntlng expenses of his J®"" **• 

truck to the extent of tin- extra mileage T ^ computing the cost of operating and 
his tires have yleldetl In such cases the * maintaining motor trucks, it is custom- 
operator, himself, has been dlrMtly re- «>•> to include depredation as one of the 
simnslble for fixing a mliilimim of tire ““m" This Hera varies from ten per cent 
cost, Irresiieoflve of anything the mann- iwelve per cent to as high as flilrty- 

facturer may have jiromlsed him In ad- thre». per cent of the purebam* price of 

yanoe the vehicle, the higher jiercentage prevall- 

Furtherraorc, the manufacturer does t»g a few years ago and the lower jier- 
not say to the user that his tires ore guar- ceiilage lielug the rule uow-a-days In 
anteed for a i-ertHln mileage regardless "Iher words the life of the motor tnick Is 
of the uses and almses to which they are esOmnted at from three to ten years, 
put. So here Is another very logical rea- Depreciation Chargee, 

son why it Is profitable to give tires the ^he practice of Including depredation 
attention they deserve, not only because 

of heir Inestimable Importance in truck ^ o, „ p^^tice 

equipment, but Ux^ause they are expen- eonnectlon with horses, for It must be 
slve as well. fi.n, <......1,.. 


Dateraiinliir (he Load, 
an easy matter to determine 


taraLihlr^t^ 


- aafegajifsgaai^- 


cost of operating and malnUtlnttig gwyter 
' tnicka. tar the tetter teave hoMt hkte to 
abow aatiafiaetory temMniy, wew whase 

the daiwBctetlon charge teaa high, toot in gtvnteQ|l m Wsii 4k 

that it aets the limit ef a motor truck’a .»j!!ao.t:C^' |«*. 
life at a few years- 

Under the coatomary methods of com- A Og i i t ii m wte 
puttug the cost of operating and maintain- s 'Sw ffy J wiSi 

Ing motor trucka, all repair* and replace- SfjjjSy waaimXiy 
manta ate ateo charged. UndoT these two -vte to «**»**, ' ' 

heads, the expense of keepthg motor^ . 

traoka In good running condltioo to pro- toi. | ooi| w- sw tow h A diktoi 

vlded for, and if all neceasaty repteee- i»ote,is myhteliiiiii«Hi aaiiti(i«a. 
meuts have been made, then at the end of 

a number of yaara of aervioe the owner gvstefciphis.tote'yto^-yeiMiiii.P-q. 
has a vehlele capable of doing the aaaw 1,,,,,,,,^^;,,,,,,^,;,,,,,^,,^^ 
work that It did when new; yet It mi^t 

be that at the end of ten, twenty or thirty flteffffwiiMi A^tetemagiMmilktiB 

years, not one part which was In the oflg* tathtasstas wv*««is -■ -- 

Inal vehicle remains. This, then, te thS jsgtTOp sor 

real difference between horses and motor pSSd tea rwdtotuMa 

truck as far as their span of life le con- ' ' 

corned, and it would seem not altoge^r 

Incorrect to any that the motor tn^a . . . 

.. .. «»» 

In the eating, and the life of a motor ' p-pgs tAMPUCMs atth M m M luttr tnmi 
truck can best be estimated from actual 

experience. Unfortunately , however, the |ISU?8SK 

commercial motor vehicle Is of such aa- ’ ‘ ' 

cent origin that a number of years mnat _ 

elapse before the theory In this case can 

be substautlated by actnal practice. There %£ 

are. however, a number of motor tnieka 
of various types which have been lb eoo- 

Btant service In this country for from IMSIMicnON 

five to ten years, and most of them can oppasga b t MAn,^«viiMFvim, neno^ 

do as much work to-day as when new. 

Furthormopc. the preimnt day rehloiea are «MteSr 

vastly superihr to tiiow am nuta o tgrad he- ^ - - 

.a FAIBIilV TOTI MTw 

tween 1902 and 1907. *aa-«.a «4 im.^Mkm ^ wa ^ - 

A 8u». tep-ri--. 

A large department store In London la Aaa««» » o.»Mrw,toswte«miM.Ods.. 






•oMar •“ •>» 


tllve It a trial aud sec If tl 


A large department store In London la Aaa««» » o.»Mrw,toswte«miM.Ods.. 

oiawnttng twenty-two motor vehicles, u.*B?'!p»|«!t"Nq. ?!om 5S?* ?^vwS»S7sir 
which lisve traveled a total of 1,110,000 pmovKTVaS. 

miles, or an average of 80,000 miles for 

each vehicle. One of these vehicles has MteCBAAMaoVB 

averaged close to 12,000 miles iier year for modbi, and jntNX pi-o og tBaut work. 
eight years, and Its owners state that It SSSJf* 
is giving Just as good service to4lay as U SSSsSsuswii. 

did at the tieglnnlng. If there Is a limit ontt ASIAN JUTBRATORR iRNT BRRB 

to the life of a motor truck, It has not 

as yet been determined. *- *■ 


urrisn. (w» Aim books tn 


Overloaded Tires. 

Truck operators wlu. do not safeguard 
their tires against the comiiioii f.irnis of 
abuse wkich shorten tire life, ai’e Imuiul 
to find their bills for up keep fur in ex- 
cess of what they should be There are 
a few profltnble “dnn’ts' w hlrh should be 
IHstteil <s>nsplcuously in eier,\ garage. 
Siiim* ,if llieiu follou : 

Ihiii't inerload your tires Hour in 
mind that thej must sustain eiei.i ounce 
of weight above them. When overloaded 
a greater burden la Imliosed thiin the 
mnniifacturer designed them to earry. 
The result Is thty break down prema- 
Inrelv. disintegrate and do not yield any- 


Depreciation Chargea 
The practice of liieloding depreciation 
among I he items of exiiense Is undoubt- 
edly a emit Inna nee of a similar practice 
In connection with horses, for It must be 
understood that most of the motor trucks 
used are doing work formerly done by 
horses and In t he service of the same own- 
ers Many years of experience with work- 
horses taught the obvious lesson that a 
liorse costs so much In the beginning, so 
much each year for feed, shoeing, veteri- 
nary service, etc, and at the end of a cer- 
tain period of rime, dies, then Is^comlng 
a total loss, exeopi for the few dollars Its 
hide uill bring The 1 nlted Stales De- 
partment of Agrleiiltnie has compiled and 


lat the, must ounce published statistics which prove that the 

:ht above them. When overloaded ^vomge working life of a horse In this 
ter burden Is hnlKsied ihsn the p„p„try is five years, and In the larger 
cturer designed them to earry. eitlos a little more than four yeaw. It to. 
suit Is thtj- bnwk down prema- therefore, entirely justifiable to allow 
disintegrate and do not yield any- twenty to twenty-five per cent on tba 
Iienr the mileage they are enpuble purchase price of a Horse each year under 
the head of deproclatlfn' 

Carryiaff Capacity, In contiuuing tbla practice when motor 

rnllnwing table shows tke tverage trucks n re ‘substituted for horses, an !&>. 

ciipnclty, per tlM, of tarlous justice Is done to the former. This injnfl 
) sixes of solid tlltoR akidte and tlee lies not In the fact that the Aepreda- 
tltm charge each year laiaroa^ thj) yearte 


Motor Truck Queries and Answefs 

A. W. R. writes : I have noted atate- d| 44B. jscrei m eete i g^ 
ments to the effect that the block tire for iMprovs^ w 
motor trucks, liecauee each block is WW- Kr.»C AUdasoaTWS. 
rounded by air, keeiR much cooler In bm* wilt br KBmiTKD 4JjMa.iit 
servloe than the ecnitlnuone solid ttoe. 1 

w’lll appreciate any Information on this StMffleelW^renM' SMveg^p 

matter that you can give me. etc., siwHiwllaa te plea, on a OWNm 

A. While we have no exact data on tim 
block tire, we know that under exceed- 
lugly heavy loads they give a better per- JlTMe MtlVI 
formance than the oonttnuoHs tires; tor _ jCTM-k 

Instance. In coal trucks and the like. IflM 1WM;| 

Tbeoretically the Mo4 ttoa d|ea nte gea- : Jfiijgg^igp^Titok'Itokf 
erate the heat that the eOtatlnuoMt tlte ‘ te-msstetoHted> 
does because it has move radiating sni^ 
face, and liecanse the ruMwr has 

portunity to dlsidace more aaally. 13Sr *** 

therinore, in blocks there is no •tettani'’ a TJ^AOBMARKn 
lated wave, such as tfaece naeaamittly U /\ aaMti.«4iablelwd. 

In an endless tire, the lack of trtjlch wave bswsmm. ll toHfsy ms 
cute out strain at the tiase of 

also increases the inikaigo, as (he woakato ‘tMecTuadk imntt b omUim fa mb mcS 
pari of the solid tire Is the }otet botWMm ; wM* |^a thwa ^to amiiteilto^ Mm i 
the base and the tread fubtter. ' 7 mSaSSlSS^^ ^ **3? 

M. R. 8. writes: Is the gtiom toa^W 
truck a possible factor to thto dOMBt^,, i ^ ‘ ' 4 ,. 

and to It not the loglcRl typo for vory 

A. Outside of the 'BdtWh .IldteJilto 
stegm truck Is hardly known to-day* sMd SmtettePEsCtemte' ^ 
there It to giving wgy to 

Tahh^.Aaforheayyworkkfk'^J^g;’; , 


Tntoj^ 

A TRAOBMARKb 

aSMAvd^tod- PP^^^^ ■: 

1 toPmi4 ^ 

Mi: 










AMMSKED 

WWi jBopt 7 mSrms) 


H«r»uatir«tlutliMOi%«t«Jav«ntel>lfl MnMtion in tke motor 
truck worU — a tire <kat u maclunically correct in every 
deta3, and (iiat will permit a{ a complete tire ekantfe in iilteen 

Your driver Lneomee your tire repairman wken you equip 
your truck witk tkie tire. 

A kammer, a wreoek and kie two kande will ke kia complete 
repair akop equipment. 

ABSOLUTELY GUARANTEED 

eoaditioaal ufion ita 


A tire ckange will mean a lew momenta' work in your own gar- 
age after working koura initead of a truck laid up for daya at a 
time wkile a wkeel is away at some distant tire repair station. 

Figure for yourself wkat tkia protection against tke tying up of 
your trucks will mean to you in tke course of a year. 
Futkermore, United States Standard Tires kear an aksolute 
guarantee tkat makes tkem extremely economical tires to use 
from tke standpoint of mileage. Tkey are : 

FOR 10,000 MILES OF SERVICE 

ujmnI witkia one year * time 


UNITED STATES TIRE COMPANY* NE¥YDRK 



39 G. V. Electric Trucks 
For the Philippines 

The U. 8. War Department, Manilla, uses 19 G. V. 
Electrics for hauling di-stilled water, ice and stores. Should 
you send your soldier nephew a Christmas present “ten 
to one" a G. V. Truck will deliver it. 

We have 4 G. V. T rucks in other service there and 
this week we received an order for 1 6 more, making 39 
for Manilla and nearby towns. Several will be used in de- 
partment store service. We have 14 in Rio de Janeiro. 

Here is a 1-ton G. V. 

Truck which has been in 
service over six years. It 1 
received no special care — Q 

in fact, the body was not 
painted for the first five 
years. At the end of five 
and one half years the 
wagon was thoroughly 

overhauled and because this unusual course had become 
imperative, the charges against the truck were computec^ 
for the first time. They came to $1509.00 for the five 
and one half years. 

This $1509.00 included all maintenance charges, in- 
cluding renewals of parts and batteries. 

Wouldn’t you like to know more about G. V. 
Electrics ? Catalogue 101 on request. 

Hie General Vehicle Co., Inc. 

Pri$ieifatOmeeemdFmemy» LONG ISLAND CITY. N. Y. 







Just flie TUag fw a 
HoUday Gift 


The deinty eleRmre the eoHd worth ii 


ir theVdMiee of diiture Etmt detell of tette n ifew. peper, a^Uodlne ti intrked by 
ary and rharm, end our eaey terma are a boon to thaws who IM the flatadal preoaure 
the 'feetlve naaw.'' 

$1.00 Saciiret An Entira Sat Sant Fraa For Eataminalkm 


wUyw Mt ft«e for aoumlnatioii pNMtd to any 

i ou under no qtaUntkm. if the booka are what 
aeod UB One DeOar only, and you eon pay the 


jOM aw. the Mst may be retunied at our eapenae If It fh lato^eaae you Eaamlna- 
tlon wlU coat you nothlna and It plaoea you under no qtaUntkm. If the hooka are what 
you want you can keep the entire aet and aeod ua One Dollar only, and you eon pay the 
balance at the rate of PS.OO a month. 

Absolutely’ Complete and Unabridged 

The Booklovera it the Bhakaapeare of the diierlmlnatins. Two hundred world-lhned 
achotara contribute to tnake It the beat edition over pubUahM. Ita annotatiooi. comment' 
ariaa and gloaaary are thorough oa acholonhin can make them, yet dear ao that any one 
can imderatand and enjoy them. There are 40 charming srolumea In the edition, 7iA mnbea 
In 1 ^. 7.00t) pag« In all, T]^ magnllloent fidl-page IJJuatratlona In color and 

hundnida of rare srood-eute. The B oektovew indudwi everything that Hhakewseare over 


Toirteal ladog. In which you con dad ai 

gSKSJSti?* £fe3.“.5pSSr'i 


■awle. — Tbooe give a condoe itory of 
h play la clear and Intereatlog proee 


An $8.00 Art Portfolio Free 


offer Bkoolataiy Irae a 

of the drat 'ioo whoae 
16 platea reproduced 1 


Half-Price Holiday Offer 


I time wo are awamped with late arriving yr g^j 
ppolntniont and taoonvenlanoe to our cuoto- jT Am. 

1 inqg rive to prQ mp toeia_.tm.ha vo derided to jT u-*d 
1 # 8 ■UiflIttMSSS An P8nf8|l8 to obOD ono jp 
reach ua In time Thla portfolio oontaina jf aSS* 
avure fkmoua Shakeapeinan pletum and jT ti—vZL. 
ekeopeare country. It would coat •« 00 If ^ NnrYwk 
atea are 0HX13H Inchea In dae. can be , 
at aa they are they wUI daoorato and oraMd 

I Juat aO(f of theaa artlatlc traaiuraa. fT .^a£w^. . S .r 
you can obtain one irm « cat. > 

sliday Offer 


advanced. During the holiday aaoaon, howtvar, i 
oiler a amall adldon of tha work at juat half prica— 
I3S.00. To aacure on# of thoaa bargalna you reuat 
act promptly. Send the coupon now. To- 
morrow may ba too lata. It la your prlvllaga J 
to return tha aet if It doat not plaaaa you. jr 

The Uahrenitjr Society y 
44-60 E.aard St., N«w York / 




||/BfflCATEftVe« rotary pumps and engines 

I ’ANYlHIWe Tbdr Oril- «a D„d,a,„«n 

•<;mS>«i8iev3a «. 


SSt*- 

whoel and pnuon cutting lo aider. Moaufictiaii^ 

LUX MODEL WORKS Weterfawy, Coaoeedom 

Every lad should have this book 

The Wireless Man 

By FRANcr.s Arnold Collins, author of those fascinating 
books, “The Boys’ Book of Model Aeroplanes” and “The 
Second Boys’ Book of Model Aeroplanes.” 

Not a terhnital book, but the romance of wireleis electricity, and a 
hurt of true slorici of wireless adventure on land and sea. (One hundred 
t hnnsand h oys in A meiica operate their own wireless stations ) Many 
iUujtratiem Jr*m dranuings and photograph]. Price $1.20 net, portage 
II eeetU. 

The Century Co. 


M.1,P. KEY RUNG 
MACHINE 

fUrdwarw Storeg. 9Us,, ^vinot Rlfflro to 

awTSt Si^llk’Si' fw' iu3^ 

HAMUIOM * Ca. SS New Sl. Haw TaA I 



the new YORK 

DRAMATIC 
MIRROR 


ctem IJJ bnrin Haws a a4_ia|s|» i kaacw c^On sad rnlnr,. smo roR nttg lAMPU BOrt! 
t you hs. , WM ^a a SjH^dHiif fry s S^IAL THRSl MONTHS' OPm- lie sSa UPsIm 
*(e«wl.7lc-SaNws«r ON SALg AT AU. Hxyiwnur^ 7 

HE DRAMATIC t tl RO* CJO, 146 Wmt 4Slh MamM. Nmr V«i«aG 


H AfplMat fiftt A 


tMMt ratber thaa a psaetiORl otta, «BdRdIi 
tucll tbe ntoetMoth oeatRiY ww iHr 
dnstty again baaed npeo It or ttw apgtt* 
oatioa ot It nvlved. At tto pmaeot tlin«i 
however. It la ooneldeNd to be the beet 
•treat paving material available. 

The ancient* gathered thrtr asphalt 
from the Red Sea, whlhh to this day pro- 
daces a minor Quantity, but the largest 
portton of the world's supply comM from 
Trinidad, Venesuela and Cuba. Trinidad 
asphalt, although at first used aa a sub- 
atltute for coal tar, and an Improvement 
on It in roofing and like purpooes. Is the 
sutMitance now ganerally used In the 
United SUtea for street paving, and of 
the fifty mlUlona or more of square yards 
laid in the country. It Is estimated that 
at least seventy-five iwr cent of this Is a 
mixture In which Trinidad asphalt forms 
a part. The deposits of the pitch lake In 
Trinidad occupies a bowUke depression 
of about a hundred and fifteen acres, 
which Is probably the center of an exdnct 
volcano. The center of the lake is not 
quite a mile from the Gulf of Paris and 
Is about one hundred and thirty-five feet 
above the level of the sea, and Its con- 
tents are ot remarkable uniformity, and 
Its surface is in constant motion, there 
appearing at times what may be termed 
currents and eddies. Tbe middle of this 
wonderful lake Is about one foot higher 
than the edges, this relation being main- 
tained, although the body as a whole has 
I been lowered by tbe constant removal of 
material There Is an overflow from the 
lake to the sea through a crevice in the 
rim, and this stream is from 16 to IR feet 
deep, but beneath this stream Is a ravine 
still filled with asphalt, which seems to 
have no limit to It The asphalt that 
comes from Trinidad is too brittle for 
direct use on tbe streets, and must, there- 
fore, be mixed with other material before 
It Is finally used for twvlng. The depth 
of the lake at Trinidad is auppoeed to be 
altout one hundred feet although tbe 
actual bottom of tbe crater-llke depression 
has never been reached. The pitch itself 
caa be picked up and molded without soil- 
ing the hand ; but one of tbe most peculiar 
characteristics of this strange body Is 
that the deiHwit renews Itself almost as 
noon as It is removed. 

Tbe asphalt lake In Venezuela is situ- 
ated across the Gulf of Parla about 105 
mliee due west of the Trinidad lake. This 
iMMly covers an area of about one thou- 
sand acres, being nearly nine times as 
large as that of the lake at Trinidad, how- 
ever its deposits are only a few feet deep 
in some places. .So not only Is the supply 
from Venezuela nut nearly so great as 
that of Trinidad, but It dlfTerN from It, 
as it Is not always uniform and at times 
Is softer, but notwithstanding this differ- 
euoe In quality some scientists claim that 
the two lakes are geologically connected. 
Cuban asphalt ci>roeH from various parts 
of the Island, and In one location, tbe Bay 
of Cardenas, it la actually drawn up from 
the bed of tbe bay Itself, through eight or 
nine feet of water. The surface of an 
asphalt lake, except for small wooded 
Islands, le liare of vegetation and hard 
,enonKb to bear foot tralBc or even carts 
In tbe cool of the morning, while by 
aid of a sort of corduroy road made of 
palm branches it supports a cable tram- 
way. Tbe work of mining asphalt Is ahs- 
pmided during midday as the stuff be- 
comes to hot to work with; In tact, att 
asphalt lake Is said to lie the hottest place 
on earth. 

Geographic distribution of asphalt or 
Its allied bitumens Is a well-clasalfled phe- 
nomenon, although new sources have been 
discovered from time to time, tbe searcb 
for coal and petroleum often revealing a 
hitherto unknown bed in an unsuspected, 
part of the earth. In Egypt depoMtff of 
a very pure asphalt occur and have pe^ 
hape been known since tbe tasg**"*"< of 
hlMary, and from an Immemoriei period 
a^itiElt kes been cast up by the Deed Em ; 
whteh^ times, has been ^ 
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Pmdhes, Dies and Toob 
for Mmmfactiirmg in 
Presses 

Br JOSEPH V. WOODWORTH. OMwo, 
463 paM 70Z lloaMiaaa. PTwa. 64.00. 
d Ttev^kaeaimiilaB to lha uiW't akoMatuy «wk 


Drop Forging, Die Sink* 
ing and Uadune Fomdng 
of Sted 

Br JOSEPH V. WOODWORTH. OSMe, 
341 poM 304 SbaiaSaaa tW 62.50. 

Modem Amerkan LaAe 
Practice 
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SWnFICAMEiaCAN 


mttofi, a coisnots- 
tu* «Hi tobMoo. It has 
qg M my tobby. I 
W teMM. all 


1 tavm m Ideal In a 
MUjeo tbat CQa«N from 
momqalnoiiB dlatrlet In 
Qaba. I imro nerer dla* 
named auotber totiaooo 
'nfCb enefb mild and ex- 
aroma. 

^to oKpart In CuM aeleeta i 
Dlla leaf. And 1 have It 
made up for my private 
QM in tw Faoatela shape. < 
Uy friends aet mppHes 
from my humidor. This 
olcele of users has grown 
Into thousands — all lovers 
Of tare clgara 
Now, having quit bust- 
new, 1 am giving my if me 
to thla hobby. And I am 
invittng a limited number 
to Join this circle of users. 

1 charge f4.d0 per hundred, 
express pri^d. Or $2.36 
for fifty. That price Is ex- 
pected to Inst about cover 
expenses. I Invite only men 
who want something de- 
lightful— not men who seek 
the saving. 



Maxim’s 

Free 

WiM* Ma TMar to Smd Tmi ■ nw OOPT 

SS'sS’.Sj'S&FS'"- 

Bimm PaevT Haxlm. PnaMeat 


aeXNIUM AND ITS ra;MARKABL£ 
PRWiRTlES an fully dneribad in Sdantific 
AawriBan Su pp t er nen l 1430. The Mper it aiuanted 
by nomaroHi tBenaiasi. Piioe 10 cam*. Foe nle 
by Mosn A Co, Inc, and all newslnkn. 


MOTORaCUSTSy READ THIS 



Owyia 

Nlaaara gyh. R V. 


Jsr’jKTt'n^brjs^n 

Nr Vwupliis anpaeaa. Satla. I 


Blamrie Btatloliary and Pwtahla, Country. 
Keotos aiMMdmtca us* wim Oe^^ Bn|tne 



ritoia Valuable deposits are also found, 
ifidlld hltnmeus are found In many {daces 
in the United Sfatee, along the Conneett- 
Idut Blrer, In New York State, to New jler- 
aey, and in West Virginia. Beds of the 
matortal exist iu Texas, and veins have 
tbean discovered In Utah, Oolorado, His- ; 
Sourl, Kentucky and lu OaUfornla, those 
In the last uaiued State and lu Texas be- 
ing the most important. The advent of 
the motor cur has caused asphaltic streets 
to become more and more popular the 
world over, and with the Improvement in 
preparation, together with the cheaiteulng 
of the product as larger supplies from 
new deposits become known, even cities 
In the Far South can now depend upon 
the firmness and economy of asphalt for 
street paving. 

Hie Henveiu in December 

(OonetuM from page irv.) 
past opposition, and is a splendid object 
In the evening sky. appearing fully ei|unl 
to Capelin In brightness. His rings are ‘ 
now apparently opened at a wide angle, 
and he well repays telescopic study, even 
with a very small Instrument. 

Uranus la In Caprlcornus, too low In 
the west to be observed, even early In i 
the evening. 

Neptune Is In Gemini, as Itlnstrated on ] 
our chart. 

The Moon Is In her last quarter at 4 
A. M. on the Ist, new at 10 A. M. on the ' 
8th, In her first quarter at 1 F, H. on the 
16th, full at 10 1’. M. on the 23d, and In 
her first quarter again r.t 1 P. M. on the 
.loth. She is nearest us on the 2Sth, and , 
farthest away on the 14th. In her circuit 
of the sky she passes near Mars on the 
7th, Mercury on the 8th, Jupiter on the 
Pth, Venus on the 11th, Uranus on the ^ 
12th, Haturn on the 21st, and Neptune on 
the 2fitli 

At 11 A. M. on the 21at the Sun reaches 
Its greatest southern declination, and In 
almanac {wrlance, “winter commences;” | 
while at 8 l>. M. on the 31st the Barth ^ 
passes through that itoliit in its orbit . 
which Is nearest the ftun. { 

Princeton University Observatory. < 

Poblic Support of the Aeroplane • 
Fleet in France 

T HK following data have been Issued , 
concerning the funds collected by pub- 
lic Bubscrliitlon for the Frciicli aeroplane 
fleet and also tho credits voted by Parlia- 
ment for the same purpose For the 
budget of 1P12, Parliament voted the sum * 
of 11,800,060, to which Is t» be a<lde<t the ! 
funds raised by subscrlpltun, or |:MS,0 (Ki, ' 
making a total of 81,848,000. This sum 
has been employed as fallows : Aeroplanes 
ordered and paid liefore October lat, 272; 
orders ijendiug from now until the end of 
the year. 00 aeroplanes. This will give 
a total of 302 aeroplanes purchased with 
the above amounts during 1012. 

As concerns the purchase of aeroplanes 
by tbe French army, tho authorities have 
made an Interesting decision lately. 
Starting from October Ist, a new commis- 
sion will curry out this work, and Its ob- 
ject Is to decide upon the number of aero- 
planes to be purchased according to avail- 
able funds. It Is composed of Colonels 
Bouttieaux, Rtlenue and Breton, chiefs of 
aeronautic centers. It will hold meetings 
twice a year and make out the order Hats 
for the next six months so as to bring 
about a regular production and not over- 
crowd the factories. The formerly exist- 
ing aeroplane commlstdon will now be 
limited to examining the speclflcations 
and reception of aeroplanes. In short, the 
first commlHslon Is occupied with the num- 
ber of machines and the second with their 
quality. By next year tbe army expects 
to have thr^ types of aeroplanes In use, 
a very rapid machine tor sthgle pilot 
Which can readily be displaced; then two- 
place machines tor scooting trips of some 
length, besides armored aeroj^es pro- 
vided with guns. 


I^felafrapk a project to on fqpt to build 
• ^aalisiMg 'Sh the wan raitoahdiiig the 



How this Self-Priming Device 
makes cold-weather starting easy 


The Hupmobile gasoline system — How 

pictured above and explained in the 
text — shows many distinctive feat- OMoline nu 
ores of motoring convenience that a heavy clmrg( 
are well worth your notice. l"'e 

Study especially the hot-air control 
and seJf-pnmmg device Generslly this i« ob- 

you enabled ,o«.„,.ur Sr!,,';,’,. '“or-t 
motor in cold weather almost as ,tiii more guoline ik 
easily as you do in summer. needed, bv mjrding it 

This device, together with the direct direvtly into tbe cylln- 
fuel feed} the gaioline rle.'itnting ncreeii; ‘I*''* ll’tough d'* trhrf 
the eme^nry tupply; go to mukit s cock*, 
aystem at complete as engineeniig skill we b>reiione» 

C4n lICtOmplMh of IroUlUMom 

We lay stress on it here because it is 
rhunu tenstic of the thoughtful «nd psins- ,,, „ 

taking nkill in designing that is evident in tor » comroiini i 
every detail of Hupmobile constniction eHu^'jicea w* ibc 
It is but one of many instances we can *"/ 
show you to justify our belief that the qu^niy and irmtH 
Hupmobile is, in its class, the liest car sii pn.int iinouth 
in the world u.r esn be teiuisisd 


IfawBwUI* “32” Tawtaa Car, Mir 


How the Automatic Primer 
Operates 

Gasoline motor* need rMoUne I. dmwn into ihe i 
heavy charge of gaso- 









A hook for ovory thimking eitimmn 

THE^EW 

INDUSTRIAL 

DAY 


Sane, suggestive and vitally constructive 
cussion of the new scientific managemi 
the rise in huiiian values, costs and il 
causes, and kindred economic and soi 
logical questions. 


ir sale at all booksellers. Published by 

The Century Co. 


Cleveland 

Grindstones 

Hava the grit and toughnsM nseded to tharptn 

any and aU cutting tools. Only gmuin* BsrM 

and Huron stone used and swsry 

one marked with our new dlt- 

tinctive trade mark. Whatever 

your grindstone needs we can "eR 

supply them exactly in lise, ftna- 

ness or on sny other point, In * 

power, band or tiaa- 
die stones, st loweet 
^MssEui^^k prices. Here Isa gen- 


-What Would it be Worth to You- 




If by a lerlea of awtft key-strokes you could verify your post- 
Inip In a few minutes each day- 

■And by the sams means extend and check all Incoming and oui- 
Mng UUs i figure simple and chain discounts, Inventories with frac- 
tions : foot and cstend piece-work peyrolls , prorate cotU, In a 
Msall part of the time It takes to do it meotally 7 
A machine that will help you to such reeults Is worth a trial, isn't It? 
Thars Is one machine that will do It-lt’s the 


IdBatttsH vrtthoittaapmisaorabUgaUontoyou. I 

raisss ee TABIUWT WO. Oa,I70lR PAPUNA 3T„ CHICAOO, ItU I 



SCIENTIFIC 


Let Sanatogen 

give you new 
strength 
and vitality 


A NERVE crisis. How many thousands 
of men and women have com 
sudden realization that their nerves 
broken down as a result of the str 
daily effort, illness or worry 

And when you reach this stage 
— when you lack ambition and 
snap, when your digestion is im- 
paiied, when your sleep is broken 
- — /tjok to your nen<fs. 

Your nerves are your greatest 
health asset When they are right 
and full of vigor, they respond 
freely to almost any demand upon 
rhem But when they are not right — when they an 
tired and exhausted— they tell you in a way you can^ 
not mistake that they arc hungry and need help. 
Many tliinis.indH of ploMciails have found tliat in jiu 


:e<li the iiriveB with tlirir own 
liut 18 eioily and readily digested 
mac h — no an ihrial si imuiution to 


tim product contolinnir 

^(Mj^jriM In cbo oriole phot. 


A Remarkable Book 

Upon Requeat 

iJSfll"".'.!; £ 


»u“;s 

cat that 1 have 

uudentuml i( Afik fur a oo 

jian^ut «»* ttiMt^any layman wi 
py of * Nmvti Haalth RepwntHl '* 

turban^^ of iMtaboiiam 

Sanatogen it told in throe a 

isee: SI. 00. $t. 90, $9. 80 

nwnuithante origin) and 
obtained excellent rvaulte 

THE BAUER CHEMICAL^COMPANY 

aS-G IRVING PLACE. NEW YORK 

SarAdSiSuiu^Nl^.w 

^After a th«mu|rh^af ofi 
it aB^a'foo^and ^ic 
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(12708) V. F. 8. asks: Will tt ever occur 
t the four plancta In order of diatanen from the 
th I e . Voniia. Mara Jiipller and Saturn, aa- 
iible In our wiwtorn aUy one or two houra after 
aet together with our InaeparaWe moon’' I am 
an expert In aatronomy, but aueb display doea 
aeem to bo impofailblo, as I well romemlKir 
on In my toona having once viewed Vonua. 
jiter. and Saturn, the three planota not very 
from the motxi aix or eight dayi old A. An 

▼ V wa^a'ik ib/a 

of Wood wd^M^ Wc^ wid 

BARNEY Foot Power 
MACHINERY 

allow loww Udi oa jolM and gtre 
giMOr profit oadwwofk. MaelJma 
awtOBlrialildiMd. Coiolegfiet. 


ronoiner can trace a planet backward or for- 

Wt F. ft JM. lAftNBS CO. 
imaovllraat laclM.Waait 

i$n 


notion thatralaMnaiiaed 
OKploalofM b reKardcHl hy 
erroneouH In refemic 
I Moom. Chief of the Un! 
rriau. iwently wrotai to 


Kivo them «vorv encour 
raln-maJctna wore merely 
luvion. this buronii wouU 
take an active part In tip[ 
la far from being the caar 
making, whether arttng li 



EYEGLASS SCREWDRIVER 


DRILLING 

MACHINES 


the man moat likely to be Infurmnd 
(12710) C dc 8. says- 1 It ia r 


aoldiHliia) abould 
produce a beat of 
tlly burned does 


" .fZT! Modeb and Experimental Work 




(1 0XFV«D mixed In the 

E. y. BAXLAKD CO, 24 FtaMctSt. XT. 

ir of acetylene In oaloriM 
ordinary way of stating 

iNOVlLTILSi I'ATTNlin AfHICLLsj 
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mnJ minJ in a sounJ Sotfif go£$ fat iMtfarJ 
th* foundation of a ootmd character. 

The best advice by expert coaches 
on training for football, baseball and 
the great sports, long-distance run- 
ning, shot-putting, swimming, will 
be found on the Boys’ Page of 



THE 

rams I 

COMBtNION 


rke pmp«r ainu to devekqi in iU readers all the essentials 
to well-founded manhood and womaiUiood— 
physical, mental and moral. 

The Making of Men. 

i series of articles by men who have achieved something in 
the world, and who point out some of the sign-posts on 
the path to honorable success. 


rUE MAKING OF A UWYER. 

THE MAKING OF A MINISTER. 

THE MAKING OF A SEAMAN, 

THE MAKING OF AN INVENTOR. 
THE MAKING OF A DOCTOR, 

THE MAKING OF A BUSINESS MAN. 


Gorenor Hamm of Ohio 
Bishop Lawrence of Massachnsetts 
AdaunlA.T.MahaB,U.S.N. 


WilliaiBM.Polk.M.0. 

sN. VaU 


Finding 

Financial 
Freedom! 

Bf PRANKUN O. KING 

DM You ever stay Awake all NIrIU trj'- 
Ins to Figure out a Plan whlr-h would Freo 
you from the Flnunclul Fetturs that Boem 
to have You TIod — Hniiil and Foot.' Half 
the World do^an’l Worry xo much How 
thB (ither Half IJvoa, but K»«‘ry IVluii 
should Try to Find iiow Hr and Ula Vam- 
ily can L,lve Half-way 1-lkc Human Ui'tniJS 
Thirteen Per Cent of the l’i-oi)le uf llio 
United Htaten own Blkhty-seven Per t'eiit 
of the Wealth, while the IlemaliilnK 
teen Per Cent, of Wealth la Doh-il oi 
tween the Kluhty-Bovon Per tleiit ( 

People that are Lrft 


Hill li Improvementa More than Ten Thotii 
and Ai ri-a have Iveen Hold during the paa 
ton Motitha toSullatied J'lirehiiBora, lieciiua 
we h.ive a piopoaition that (an Stand ITr 
ashamed heneuth the Spot l.lght <>t Put 
ll<.it\, and Where Your iJaya of Prosperlt 
Shall He l.oht! Upon the Land. We ar 
selling Heal l.aiid and not Sand— Get Tlia 
—a Rich. Hoamv, Hlaok Soil, that Voi 
CouUl’nt Wear Out In n Hundret 

I helleve vou could save Twenty-flvi 
I'etits a Iiiiv If You tried 1 know yoi 
would Tr\ if you Realized that our Crow er, 
of Figs, Stniwherrlea and Knriv Vegetabloi 
1500 a 


MubI 


f Ua I 


olways '"Loft." Now 1 
haven’t any Grouch 
against Society, but 1 
should like to Mix a Few 
Loaves and l-’lshes with 
the Crumbs and Huske 
that fall flora Hives' 

Table The Fault, how- 
ever, la Not ISntlreH 
with the Rich Man -It 
Is largely Yours and 
Mine. The Ifnequul 
Hlstrlbutlon of Weallli 
Is Hue almost enllreK 
to the Unequal Hlatrl 
butiun of Population 
Tliese are Fuiidaraeiilal 
F,(etH minus FrIIlM .iml 
Fallacies. 

There are too mnnv 
Oood P( opie Trv Ing to 
Live In the t'ltles on ii 
slender margin of Rt- 
sources who Ought to 
Be Elsewhere In this 
Broad l.and where l-'(>r- 
tile Acres streteh Uti- 
oeciipled under Gentle- 
Hrc'ezos, and when- All 
of the Heal of E-Trlh's 
Products arc to Bo 
Found In Ovorllowitig Abund.ance A Pled 
PIpet Is Perpetually Pulling them from the 
roiintry to some Magical Metropolis, and 
There They Live and Swelter in City Tene 
ments and Flats — Hie.iniliig of the Ha\a 
w'lieii “Three Square Meals" ecus a Hahil 
and not a Halluelmitlon Tin City's l.iin 
has la-d Them from the Country’ Fields 
that T’’(-d Thom I didn't Intend to l.ie.tU 
Into Pia-try. but / Do Want Yon to Hrrak 
Away from Poverty 

My Advice to Vou, therefoie is — -Get n 
Home in Golf Coast Texas. 1 yy.ndd fur 
ther say — tiet a Home In t>iir Danbury 
Colony — 111 the Itain Kelt, wheie you can 
Grow Throe Big Monev-m.ildng Cioi>sa 
Year, and Where IrrlKotion and Ft-rflll- 
zatlon do not eat up the Profits Youi 
Hands Oente. 

We are Extending to onr Colonists the 
kind of Co-operation that Co-operates 

building Hrldges, making Roads, and 
Ditches, etc, and base Exiiended nearly 
Fifty Thousand Dollars tin past .'Pummel in 



and Velasco 
I Freight R.i lei 
Praeflrnllv It 
Hair The ClIm.Ue l< 
KMronielv Heiilthfu 
and Supeilor to that of Cullfornhi or Flor 
Ida — Winter or Summer Owing to the 
Constant Gulf Rrceze 

Hur Contract Embodies Lite and Aoi idem 
liisiiianee, and slionid You Die, or bei otm 
totnllv disabled, Your Famllv, or nnyom 
else Y^ou name, will gel the Farm wlthmil 
the payment of Another Penny If You 
should he HIsBiitlstied, we yvlll Absolutely 
Refund your Money, as per the Terms o( 
our Guiiriintep 

Write for our Prep Book, which contains 
nearly 100 Photograidis of Qriiyvlng Crops 
etc Fill out the Hlnnk Space below will 
your Name and Address, iilalnlv written atiC 
mall It to the Texas Gulf Realty Company 
UI04 Peoples Gas Building, Chicago, Illinois 
Ih-iid it Cut ef ally , then use your own Gooc' 
Judgment 

Please s(*iiil nil your book, "Indeppndenof 
With Ten Acres" 


Seven Stunning Seriak and 
2$0 Other Stories. 


The titles below Indicate that this is one of the strongest groups of 
serial stories ever offered to Companion readers : 

HE SHOVEL-MAN, A Tak of the Puuw Cuisl, lUIpli D. PiIm 
N MISERY COVE, A Story of tkeMaiMLogiiiv-Csmpt. HohauF. Ihj 
HE WILDERNESS CASTAWAYS, A Tdo of Hodm Boy, Dilkm WiOsco 
UlAH BREWSTER'S REUTIVES, A Hoom Story, EUo W. Peattio 
HE COLONEL’S EXPERIMENT, A Story for Girit, Edith BvunI Dtluo 
HE VISION, A Tale of Chicago BotiiwM Life, Gardner Hnating 
IS FATHER’S SON, A Story of “St Timthy’i,’’ Arthur Stanwood Pier 


These, serials will follow one another the year through, and be accxiui- 
tnied by 250 other stones of wild adventure, hair-breadth escapes from 
isperate situations, luck aud pluck. 


The Companioii Window Tr&nsparency 
ai^ Calendar for 1913. 

very new subscriber to The Youth's Companion for 1913 will rccxiive as a 
this exquisite novelty— « Transparency to bang in the window. Through 
e light shines softly, illuminating the design — a figure of Autumn, laden 
iih fnuts; and all around, wreathed in purple clusters of grapes and greea 
foliage, is the circle of the months. 

IlltItUlltIUlllliUlllUllllllllllllllllltlilllllllltlllllllllllllllllllllllllllllllllllilll 

yi Remaining 1912 Issues Free 

TUa MitpM or Ilia mmm of this puhlieolion out out and soot ot onoo 
wia for Hw Coovooion io 1»1S will bring tho now fobseribw 

All tho Isonos lor tho ronioiainff wooln of 1012 froo, indwllag tho 
, HnUoy NwolboM. cn. m 

k Tho Co B S»a M low*s Window Troaworan^ ond Cslondar for ISIS, the 
f nkoot hranttfnl g^ poor i^von tsTSii^nloii subscribers. 

I ’!)hanao$AhMte«f'IWCoiM>oidonCarlS13---loaghOarswiththoxrlso. 
t iwsrimirtMnsMoWllhooikloMMinilw-nllforlossaHwdaontaawdi^ 

OAMPAWON, tOlTON. MASS. 


The Fifteenth Annual 
Motor Number 

For fifteen years the Scientific Amerirsn has published an 
ANNUAL MOT 9 R NUMBER m which it has presented 
the most advanced information on developments in motor car 
design and construction. 

Every number has been published only after consultation 
with men who are most competent to deade what was most 
valuable among the mnovations proposed. 

This year we have consulted not only manufacturers and 
users of automobiles, hut also the more prominent designers who 
are members of the Society of Automobile ELnginecrs. 

TTie result will be a number that will give the very latest 
information on the new things in the world of motors. 

Among the subjects that will be taken up are the following 

Automobile hodiee, past, present, and future: An article 
which forecasts the appearance of the future car on the basis 
of developments m the past. 

Partnership Ounterskip of a Car: A problem that puzzles 
Friends who wish to stay hiends. 

Kerosene Engines, Carbureters and Converters: Gaso- 
line w going up in price; kerosene is cheap. The kerosene 
automobile is coming. Hence this article. 

How fo realize economy with a motor wagon : Practical 
suggestions to those who have bad experience in handling only 
dray horses. 

Left side steering and center control: An mnovabon im- 
partially discussed. 

The a^bilities of the motor trach and the horse com- 
pared: A typical illustrabon. of the graphic Scientific Ameri- 
can kind, that shows what a poor piece of machinery is a 
horse, compiared with a motor truck. 

“IFhaf car can / bay for $500, $1,000, $1,500," etc.: 
A table which classifies Amencan-made cars accordmg to pncc. 

A colored cover by Genit A Beneker. 

Price 1 5c. on ell newsstands. 
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The New 

Grand Central Terminal 

is located in the heart of New York, and is the only 
station on all the lines of local traffic — the subway, the 
surface and the elevated. More than 7000 cars pass its 
doors every day, affording easy transit facilities to the 
furthermost part of New York City. Around it, within 
a half mile radius, are 49 hotels, 58 clubs and 35 
theatres. The Gateway of the 

New York Central Lines 

to New York City is thus the most accessible station as 
well as the most wonderful terminal in the world. 

The provision in fhe new Grand Central Terminal for the comfort and 
convenience of the traveler — perfect in every detail that forethought 
and careful study can suggest — is typical of the service that has made the 

20th Century Limited 

Le. Nmo York 2.4S P. M. Ar. Oucago 9:4B A. M. Lv. Chicago J2;40 P. M. At. Now York 9,40 A. M. 

the most famous train in the world — the standard of service and equip- 
ment, and one of the great institutions in the development of trade and 
commerce. 

Plan your next trip East or West via the New York Central l.ines, over 
the Water Level Route, along the picturesque Hudson River and 
Palisades, through the Mohawk Valley and along the Lakes. You 
can sleep and wake refreshed, fit for a new day’s task. 



The 20th Century Limited 


a permanent institution* 
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The World’s Largest Railroad Terminal 

will save many minutes in the time of travel in and about New York. 

But did you ever stop to think that this mammoth station would be an im- 
possibility without modern developments in the application of electricity ? 


The Hudson tubes, a marvelous engineering teat converters at the various substations which supply 

in themselves, would be impracticable if operated current to the terminal, elevated, subway or surface 

by steam trains. The safe speed ot suburban and cars as the case may be. 

express train*, if stripped of tha'r faithful draric Thuhighlysuccessfuloperationofthcdectricstreet 
signals, control and automatic stop mechanisms, supplemented by the operation of elec- 

woiild l«= greatly reduced. „„ i„ , J*’, „„ 

The operation of the various sub levels which Sprague G-E Type M control enables quick additions 

bring the many routes of travel under one roof, would or dropping of cws from trains and produces the 

be impossible if steam trains were used and the remarkable reliability of train operation secured, 

problem of lighting the mammoth station would Powerful electric locomotives haul the Pullman 

remain unsolved. and express trains with perfect safety and reliabilitv 

The Source of the Electric Power which pro- during the worst winter storms, and thousands 

duces these modern facilities to travel is found in the commuters profit daily by the clean and reliable 

Curtis Steam 'I'urbine made by the General Electric ser^ce produced by General Electric Company’s 
Company. At Yonkers and Port Morris for instance modern railway developments, 
these turbines can produce over 50,000 H.P. every In the Station, evidences of electricity are again 

hour m the day. Power produced at these and 5ound in the brilliant illumination, the motors on 

similar plants IS transmitted at high voltage alternating the fans and many applications of motors to the 

current and converted to direct current by rotary transfer of baggage, mails, elevators, etc. 

At a time when all eyes are turned to the completion of such projects as the Grand Central Terminal, the 
Catskill Aqueduct and the Panama Canal, the General Electric Company presents this brief description of the 
features which are the result of over 20 years experiment, research and experience in the production of elec- 
tnral apparatus. The G-E trademark is the Guarantee of Excellence on Goods Electrical, not only in large 
Railway and Engineering projects, but m all kinds of electrical devices for everybody, everyway, evcrywhcrl 

General Eledxic Company 


G«neral Office: Schenectady, N. Y. 


Laivest Electrical Manufacturer In the World 


Sulea Ottleea In All Ura* Citiw 




Th« Grand Central TermtMl BulldinK— « fine instance of appropriate architectural deaign. 


A MONUMENTAL GATEWAY TO A GREAT CITY.- 1 See page 484.] 
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NEW YORK, SATURDAY. DECEMBER 7, ISIS 


EntoJWi at thr Poat tMBro of New York, N, Y.. a« flecond Ctiiai Uattee 
Tnule Mark IUr«lerod In tlie UnltMl iiUtm Patent Office 
Copyrirh t IW» by Ma nn » Co., Inc 

Sttbeeriptiaa RatM 

Sabaoription on* year 

PoeUae prepatd in United State* and paaerwca* 

. ^ , Mektfo. Cnha. and Paiiama 

Sab'erlptlon* for Koretpii Countrisa. one year, poataav prepaid. 4 M 

Sabaei iption* for Cnnnda, one year, poalacc prepaid. S.ti 

The ScieBtUic Americea PubUeettoM 

|cientlnr Anipiiran (eatabllihed ia*8) per rear. U.M 

ScleniiHt Aniciiran Suppleineiil (e*tabllahed llff«) . ^ s.oo 

Amerkuiiit lioinpM AiKi OftrdouA , ** gf ff 

Til* rombiiinl •iilucriptlon rate* and rate* to forcirn eoantna* 
iiicliKliiia Canada, will be farnialied open application. 

Ilemll b» poatnl or eyprru muiiey order, hank draft or clieck 

Munn & Co., Inc., 361 Broadway, Now York 


Til* Krlllor I* alwny* «M 
article* on anbject* of tlmelv 


The pin time uj tMn journal it to record avruraielp, 
timplp, tiHft intcrettinelp, the vorld't progrett in toien- 
tiftv hnoiiUPuc and induitrtul achievement. 


GratifyiiiE Conditions in the Navy 

A t'.MlKPTI. reiuHnR of the nunual reinirt of the 
Hr'cretary of the Nati will aiitlafy every Impar- 
rlal mind (bat thliiRn are noiiig well In thla 
luifairtiiiit dejwrlniout. Tlila Joiinutl haa W'alohed the 
devoloiunent of Mr Meyer'a Hduilulatratton with a criti- 
cal liut nlwaya frliMidlj eye; and althouRh, at the outnot 
of hla control, tie felt called uiaui to crltlelae certain 
of the chiiiiitea which he IntriMhiced, we are frank to 
admit that the reMuUa achlevetl during the paat four 
joiira. entitle lila admlnlwtrnflon to lie conaldered one 
of the moat auctVHMfnl In the hlatory of the deiwrt- 
luent. AltuRcther purdoiiahle la the evident pride with 
which, In thla rejairt, Mr. Meyer refera to the niolilllaa- 
tlon of the .Vtliintlc I'loct, which took place In thi‘ North 
lUver, New York, during the luitnnin of the iireaeni 
year. The gathering together in orderly review and at 
HO ahorl notice of n fleet of liui alilpa aggregating 
720,48(1 Iona, tells the storj of pr(<|mredite8a and etfi- 
clency. We trust that thla ret tew, Ih-ciiuhc of Ita ihiw- 
erful educative and atlmulallng (■ffeot upmi the laaiple 
of the rnlt(*tl NtHt<*a, will liccouio uu iiiiimimI Inalllulluu. 

The Secretary opena lila reinirt with a idea for mak- 
ing ]a>rmiineiit hy leglalatlon hla N,tateni of natal aldea, 
whose dntlea are to advlae the .Seereturj on complex 
ijUiiatlona calling for tf'cliulca] Unotvledge. Three 
yeiirs’ exiierieiKH* convinces Mr Mc>er that the effl- 
cleiil ndniliilatrutlon of the Natj eaniiot be accoiu- 
pllahed li.t a Secretary, unleaa he la naalated by a hoard 
or eoniicll made uji of twhnlcal advlaera The akl«*H 
meet In full council daily , and they meet the Secretary 
«t leaat once a w'ccK C'oiigreaH ahuiild now glte to 
thla arraiigeiiicnt Ita legal aaiictton. It la recommended 
that In order Hint the Nitty may get the hlgheat jioa- 
Klhle olhclency and pretiureducaa for war, a council of 
N'ullouni Iiefenae la- arranged, which will In u way be 
a vehicle lieltvia-n (he Navy Jieimrtment and Congress 
It la suggi-ated that the council be made up of two cald- 
net ottlccra, four aeimtora, four congreKsmeu, two array 
ofllcera and two navy officers. 

The preparedneHs of the fli-el as regards repairs and 
uiikeep has been luuliitiiiiusl al a moat satisfactory 
standard, and Die sliips bate bi-eii generally in a con- 
dition (hiring the .tear to icaimnd to the many culls 
tiuit hate liocii made upon them This has been duo to 
the develoimieiit of a sidrlt of self-dependence, every 
ship Isdiig made scIf-Kustuliiliig as far as iKisslble; the 
estuhllshing of ronllnc diM-king and repairs; the stand- 
nrdixlng of major changes and alterations; the use of 
tleet auxiliaries; nml iiiiproveinonts in yard methods 
111 1II12 there wore Jdtl shljis In acDt'c service or ready 
for service, as Hgainst twenty on Die rcjialr list — uu 
excellent shotting. 

The (Jeneral Board of the Navy recommends an In 
crease of the Navy at the coming session of Congress 
hy the uddiDoii of four liattleahlpa, two hattle cruisers, 
sixteen destroyers, six Milmiarinea. n dry dock and a 
submnrlne testing dock, two trnnsiHirts, one nmimiiil- 
tlou slilp and one HUp]>l,v sliip It is lailnted out that 
the four liattlcshliis will simply replace four existing 
bnltleshliw which will he twenty years old tn 11D4 and 
must then lie withdrawiL While battle-cmlsers arc 
recommended, the Board thinks that they should nut 
Is- built at D^expciise of the battlea)^lp programme, 
D'C pantfiioittttt^ecil or Die navy lietng for more battle- 
ships. The Navy o rtalnly needs the trunsiiurts Dial 
are asked for; wo aic astOub)h«<i to learn that the 
‘TnDrle” and the • BniTalo," the only vessels at present 
^Wtlable for sufii iluty, are* both over twenty .vearti 
that “tiotli oic single-bottoai afalfw, and entirely' 


lacking in water-41ght subdiThiloR. having been origtn- 
Hlly designed as freighters.” It is shaply nuraeroiw. w» 
view of what happened to the ”ntattle»” to be usthg lt;» 
naval trausporta, old ships that wouM be doomed if 
they experienced a eerious eolUslon. 

As regards the eugineerlRg ocnnpetltlons, we are i^d 
to Jeam that the performance of the vesoels, almoet 
without excefitlou, has been highly’ creditable both os re- 
gards siieed and aeouomy. The larger vessels, we ore 
told, elf her exceed or fall slightly below their conttset 
Sliced, which In view of their increuslug age indicates 
n high state of etUciency and cuutiuued attention to 
detail. The new destroyers, almost without exception, 
duplicate and freifuenily exceed the siieod made at the 
time of their delB’ery to the Government In the matter 
of smoke preveiiDoit. oll-bnmitig destroyers have con- 
stantly improved, and the entire fleet can now steam at 
high speed without any smoko whatever, a fact of 
which the writer has been witness when present with 
the torpedo fleet. 

Our powder is entirely aatlsfactury. The fact that 
the ultro-cellulose powder used In our Navy Is broadly 
similar to that which destroyed the French battleship 
•'Llberto” need cause no uneasltieas. The French meth- 
ods of manufacture are greatly Inferior to our own; 
and our regulations for stowage, lnape<‘tiou, etc., are 
comprehensive and very strictly obHorved. Since the 
adoption of the present type not one accident due to 
decomiKHiitlon or spontaneous ignition has occurred — 
no other service baa such a record. 

The present subdivision of work in the Navy Yards 
Into a hull division and a machinery division, we arc 
told, has lieen eminently aatlsfactury. This is proved 
by the efflcleucy and economy’ with which repairs are 
undertaken and completed. Mr. Meyer Impresses the 
necessity for securing a spirited co-ordination In the 
administration of the Navy Yards. He approves of the 
recommendation made by the Joint Army and Navy 
Board, that there should be two great naval bases uu 
the Atlantic coast, in harbors which could receive 
and maintain the entire fleet and its auxiliaries. In 
keeping with the Depariment’s imlicy of couceuti-atlon, 
the naval stations at Pensacola, New Orleans, gau 
Juan, Culebra and Sitka have been closed. 

An urgent plea Is made by Mr. Meyer for the creation 
of the admirals and vice-admlrala which are necessary 
for a prufierly administered fleet. No provision Is 
now made for any except the lowest grade In rank, 
namely, that of renr-admlral ; whereas the recognized 
grades arc admiral of the fleet, admiral, vice-admiral 
luid renr-ndinlral. A Iwttle fleet should be commanded 
by an admiral . vice-admirals sliould command squad- 
rons; rear-udmlrals should command divisions. We 
have more vessels In commission than most of the 
nutkms giving higher rank to their otUcers; yet when 
our fleet enters foreign waters, our naval oflicers are 
corajielled to yield precedence to ranking oiOcera of the 
smaller nations, tt is not a question of our naval 
oflteerH as Individuals iwliig placed In inferior pisUtions 
when they meet the fleets of other imiluus, but rntlicr 
It Is tlmt ill (he eyes of ultaer iiatluus wo pul ourselves 
In the position of an Inforlor. 

Fixing the Price of Patented Article* 

F oil the sole punmse of cncounigliig the arts, 
the ConsDtuDoii of tliesti I'nlted States grants 
to a iiHteiitei' the right to dictate the conditions 
under which his Invention may be manufactured, useil 
and sold, n right which may be exorcised only during 
the life of the mteiit. Extensive though bis privileges 
umy be, we have sDll (o hear of any flagrant liiHtaiice 
In which the patentee has abused them indeed, he 
could not if he would. The public, not lielng deiirlved 
of anything that It ever enjoyed before the patent was 
granted, would refuse lo buy loDented articles which 
may be obtained only by observing conditions too 
onerous and w’blcli It can well do without Good mer- 
chandising demauds Diat the patented article la- Mild at 
Die lowest iwaslble price In order that the widest iioa- 
slblc public may be reached. In recent years there has 
lK*en an increasing tendency on the part of monufae- 
tuicrs to take advantage of the constitutional right of 
iKlng the price «t w’hlch a patented article may ho 
sold. The result luia been exactly that contemplatml 
by the framers of the Couafitutleu — the encouragement 
of new Industries and the general distribution among 
the public of new, useful and InexpeiMlve luventlona 
that hare made coramerclai and domcattc life mere 
iirtractlve than ever. 

One of the provlslomi of the amended Oldfield Rjiu 
seeks to d(>stro.v this time-honorgd right of the pateub^ 
despite testimony from the fonuoat maDQfaetttreCi t» 
the elfect that the fixing of oelUng prices on jwteilMdt 
products have redounded to ^ benefit both of !&e 
maiiufaeiurer and the public. The repreeMitatlUea fit 
companies whose patented w»^ are advertigi^ tUM 
world over at a fixed price vubeUtatlagly 
their factory metbods, fratiWy MM bar* their retariqna. ' 
to jnbberk and retallera, and gave exact Sgui^’i 

of manufiacturing coats and cMbU mitUtg pricea- A 


, > -Mpm 

. t6« , ,, 

111 .irifeicMttftt 

‘ ovendMUiinii. it 
nuMt he^tfee tnorgta of-the 

a good article aoM at a price ik lew dm ‘ 

one can afford to hay it, ' 

Something of the o)d cralJtiimS’a ffidfllir t« 
at Mb work Beenu to rater im the ahUliiff hi, jwiiilt*! 
artleleB^t leaet that IwpretMloa la kltt hy 4|te 
mony of a dozen able manufaetuthta htt 

to aelect only aound raw materiBl; the timfkiatimdpt 
muat be the best ; the itackage nuitt be atthatahtlilth J>mlt, 
and inviting. / . 

Urn peyohologlcal effect of inwfa good 
prlaclplee and aonud BeWng nrithodB iht ' 

OoBlIdence le tiwiplrM in the taanhCaetiinlr thti 

patented atticte itaetf. Har# haa iMa hofifl 

obtained, at the Ooat of yaani qf effegt aaff. iMhiia 
Ilona ip money, when the pareatte *ppaara*’-4im . 
who cantribUtee aothliig to aii art and l«lu> bhttinte op 
tbo energy of other*. Ip bla eataleffiwa «Dd 
meute he aonoonee* the aale of patantad BirtlekM, yiaidn 
popular by much advertlring. at prioea tega th*H thoaa 
fixed by the Bunrafaetarer. He vtolatea the reatriotten* 
imiKMed upon him, althoogh be knows that alttmately 
ho will be brought to book by legal ppoceedlnga Tba 
tmychologloal effect of hla trickery in jMt aa marked 
as that produced by good mauataetartog and aritlng 
luethoda. If this patented thing, aeld eteawhOM for 
never leaa than three dollars, can he bought Ihr two 
dollars and atxty-elght cents, deea tt not feUtny that 
all the other lesa familiar unpateoted arttelw UahH in 
the catalogue or adrertlsement ean ateo be boai^ at 
prices lower than thoee charged ocdluiri1y7 Oai)^ hy 
making the experiment docs the purchaser dtnMvar 
that Us reaaontag la wrong; that he has twea dtqmd; 
that he has been made to iffiy ah extortiopat* profit 
for a poorly made nnpatented thing, beeaoee the pet* i 
ented goods of standard quality were sold below dm 
standard (irice. Is tt any w'uuder that the amall ra* 
tuiler will refuse to deal in iMtented articles, tl^ prlsa ‘ 
of' which has been fixed, If a larger dealer, who can 
afford to loae money on one patented aewlug machine, 
for the purpose of making a profit on a tboosaad aa- 
patented tables, chairs, flower pots and hats, la per- 
mitted to uudersell blmt la it any wonder that for- 
the retailer's sake and for (he sake of the public, and 
consequently for their own sakes, manufacturers en- 
force their price restrictions under the tuitent law? 

It may be. ns some contend, that the framers of the 
(tousDtution never contemplated the extension of a 
liateutee's rights so far that he can follow bla article 
Into the hands of the nltlmate eoimumer. But It may 
also be contended with more force that the framers 
of the (bmstUuDnii never contemplated the restriction 
of 8 bnslaess that Is based primarily on the confidence 
of the public In a patentee and in the thing tliat h« haa 
Invented. 

High Speed and Good RRib 

I N view of the preoent unsattefaetory condition of 
the rail question in America, the average rail 
which 1* Iteing pieced In onr tracks not being able 
to stand up with any certainty under heavy, fast traf- 
fic, the recent decision of the New York Oentral and 
the I’ennsylranla Itotlnieds to reduce the apeed of 
their elghteen-hoor trains to Chicago la commendaMa 
At the same time, it is a step backward. Time te be- 
coming so increasingly valuable in the indtiatrlal and 
commercial world that the demand of the public for 
high speed, both on sea And land, Is Justified. Qiaaf 
credit was given to these two railroads when they 
tuted the eighteen-hour achednte from Now York to 
(.Chicago; and bad the rail maaufacturara kept pace with 
the progress of the railroads, It would not now be o m -e- 
sary to reduce the running time of these two tahmma 
trehis. 

TMb redaction in train speed, followhsg the leOffiM 
recommendation of tpe governmental anthorittea, will 
have (he good effect of emphaotalng the urgent "s*»d 
wbieh ralata for the manufairtnre of abeblately 
rails That auch ralla can lie produced id Iffpved, kff 
the fact that thtgr ate now behig tolled giipfi hf* iffirikm 
aatisfaetory aerrioe under heavy fkat t^tBe 
Both in Jlngland and in 'OerBuiny U Jkljt pgaiu 
that hy giriog careful atteiitlon to the [fg 

Bteel find “the method of (distlng It lute Ifiirtiita; tt to , 
jHMwnae pritoHoaiiy to eUmlnate hotli 
Plplag ,»*|g>ceaae*.'lt is triiav maH 
up «ff ■ttte'rifP'wriitot epd thto wge'te’ 

Their {would meet oertaUily' ' 

^tic^';A!iy..«)lidted fitaiee, tehere/mir etejSrttoSk*?''*?' 
^cto^dWtekheul eveto ,a|lert^to''ShpB*edll#^'tkd%?^ 
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HiMMM l?S ia 

fttift wIMn psBWaM iiM 
to tl^piMKk totel 

to liMdOOO.. 
'■«lwWto'')p'4i»»lq»|^ ia 
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w Uft'i ^ ^ mm Oonc) 
totatctoomi 
iMo oT'llio ifMtoM b « liitanl 
ilPitt. }«^ U'liMt Vido otoi « ftot 

m #«bMW 'bto ab imHitf .btoVtotaMoto «i>uh 
Nto'toB iiibOlMivfAi to 4 *1^ took owtiM 
o444po<md' Mfebw tod to«r:tStoto 


:. :.-,;^^fnitobHi h<md 
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: . 'toB^btoo MW toMuuA'ftot to 'toifto totMto 
L Obtyntoto tototo* <» <*» a^ortli 

' i|^(Mr.'*-.;’itto jptovoMd to toto tototo tto'^pcoMto plev 
/ I to itoto tod'tototo 'too w o w Mo r y towto % aatomtb* 
ttolli liMliw. iiii »'ditouim MMRMditotoly Mwlto too 
^SS^Mtoto'atnto 'Tiiomtoife^ dbtitot' 
. . b to' -to OM Bt lioMi «VM to itotOk toe fatoneM of wtoM 
' , tototoito' toM M ootoi to bettor eaeoBiitototod to ottor 
gtoil to to» MoatotteB toora Ikw. tto aegror of 
Ito* l^totMo^ fo Kito fwtiMr to ptoiMtoe foe futow 
4to^p*Mto» to toilUtoc too iton 1 too fto to 
:|^ tod <tototo'«hato to »iaiiiM.t^ pton of 
OtoOto^ atotoc Fikbmm • potot <d mpito of 
tolt, 4to oto. for totoiptop b one of too beat eoIUtaral 
totolntoof toeitotoo^^ SwranlpienonatoouMad 
btobto^tosbiitoto Btobaeoatto Vtoflotob^ Hera 
^ tow to a tordoto wito e utoto toiuto to « toouMiid 
iM| bto topto to toMir-4Ta loat, Mul » ooeliac pbat 
•toito oto baadUqc eiw fauiukod tooiMMd 
Httofir tooPo wltt ho ooqatniAtad whbh inll Jbeadle 
Itoib |obo to repair and refittiiic. tot Orbtobaj| on the 
Atbiitoi wiU he ooutruoted eaTenl pion om thoaeand 
feet ia bneto and a be«e eoto etoBace toaat, eapaUe to 
bawUhto aad etotioc from aOQ,000 to aooJXK) toib to 
otto., 

fia ChaaaMW ItotaaL-ZTlia atotoliibtratoni to the 
toawtoa ttolwagre b aerkituiy oO«il|ibd with the peto*^ 
tof teiaito to tiKaatb leroportoMW tW^^ 

'libw toto to* lbbtaaii^toebB|oetiatowarid, wirald 
btowateiigih to owtfy MVi nlee* aadit haa beenairtody 
too'totbot to a ooaferaiwa between Suedaa aad foieipB 
eagbeeee, who have fOUad; l. That toe peolocbaletrue- 
t«M to the naountaia don aot preaeat aoy (leat obetw- 
Oha 9. Vbat doriag the boriapi to the paUerbe no ctuh 
dUBoidtlw wfll bo enooaateied ae duint toe barlaga to 
toe Sbeplaa tmmei. 3. That toe toupetaitare eaa he 
ntoatoMd at about 77 deg. Fate. 4. 1%at too ebratiim 
to too toaatsl being between 4300aad 4,d80 feet, theteb 
ad danger to eaelauataiiigeubtMWieaa water oounna. 6. 
Ilbe work will takeabout ei^'yean. great uadea- 

takfaw would iaaure a dlreet ooaneetkn^botweeu VladH 
havbtoi aad THtti. 

NaoalObaA BraafcwaMrat Faaaaia.— The pillacfor too 
great di|et vbieli b being bufit oa too aaeteriy dde to too 
ItewuM edtraaoe oa tte FmMo. Mctendinp fran too 
had ter todeo aad oiw tobd nsQse, b neaciag ooaqdetbo, 
aad fatiete tepf •& to too rookwurk wdi have been dUed 
la. %om has been mato lottieiaeat aeoeadtatiag bairo 
addidiMud dumpteg to rook. The totaji vertbto soMIm 
nedt to toto eeotioa diuxtogitoo penM didy Ut, tni, to 
duib afdtecaM 

toe otovutoeitoeir toe utudbaa oorriedtoetneOe bter- 
itoytelltodllae,l4dteot. bU«toeffilliteiW otabla,oada 
'eonbfd' way 'ddn bd to#t' ateng' be autftoe ptotot otooM 
> teHate'ltoitod. ^^topfdoMitatteieMcytogtoia^ 
laedd^iby' toa mtraaV<Vtob| oala aeruM' toe aab to iha 
eiiibi(;dibtetoto*«to>^vtoa^to^ ^ 
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■eeMa FMttoee Hr SheAaM Steel Werfca.— A new 
ateal Uteteb beiiig baat by the Stobb Steel Company of 
ftb o Wa ld, baitouid. ia which only eleotrioal steel melting 
fttmaeee wiit to inateOed. At test the inirtaUatkm will 
oon^rbe a lA>ton, S*pfaaee fmaaoe, a 6>ton, 2-phaae fai> 
aaee for epeoial ateto and email meltiag furnaoe for 
alloyn. Tfab will ba the tout alteleettoe steel worke in 
Oeeat JMtate. 

Ceal to MaUb la an n a etrkel Baatoanuit.— An Eag- 
Ibheleotrieal paper gives an intereeting note of the prioea 
ahaigod in a popular ILoadon reatauiant employing eleo- 
tib oooldng dOvioea. The ^ioea are aaid to be far leea 
toaa tooae eneountared ia the Weat End natauiante, 
wbQetoeeooktngbbejnmd reproaoh. A aimple lunoh of 
aonpgA shop with potato ships, mineral water and bread 
aadeondbidtag wlto h ewee^ 

IbO Oabla flat to be B i i pto at a* te Wlralaaa^An 
atoMatWemeat reaendy. made by toe direetora of an 
Ooeaaflabto oompMf Mwe Btore emphasiteB toe toot toat 
to» detobaeUtal efBltovFbntover has been experisM^ by 
, toe lagU eapaadbk to' wbeleBa t fi lfgrwr b eommuaioa- 
Itoa. inat a# ia itoo totoSbr ease of a new rapid transit 
gyitoteteabifaebyfladtosiboiirniiewbuaiiiesswitb- 
ote Hktogfmm tod baton OB exbtiiig means of tranapor- 
tottoQ, to toe oahie eempaniee are iteding that there is 
ampb non for both too tod and the new syatema in toe 
iaoMaainc demaad ter baasooeanie iaiegrapliy. 

Baeblotoght Oiif b OMi teem Tar.-^OarbonB of high 
grade are now to be obtained from ter, aooordiag to a 
proeaM invented by a Swediah firm. The powdered oar* 
bon will be piwaMd to fnm oleotrio-light carbons or 
bgger daet ter dhnbo-ohemioal work. The method is 
based on the teet that finely-divided oarbon matcee up a 
laige pereentogo to tha eompoaition of tar and b what 
gives toe bbek Otoor^ this being due to toe earbon par- 
ttebo aaspeaded In aa otherwbe dmiae aad tranapareat 
yetonriah-browa liquid. A process b used for separating 
toa earbon from toe liquid, and it can then be molded 
into any deidnd todpe. 

Blaebfc bMtaad to CampreMdltob OBn.~PatbiaDs 
wSl net Ngret toe dbappearaaw of toe eompreaaod>air 
toaawiormn whioh have beea lunafaigferaD many yeare 
past, as toeae ate now to be twpiaoed by eleotrio oars. 
The ptobiam of anifisee trmotioa ta the city was a diflloult 
one in toe early days, owing to tha fact that toe trolley is 
pr aetieally prohibited within the city limits, and tois led 
to toe use of oompreased-air oars of the double-deok type 
with trailers, upas quite a number of the principal linee. 
Now ttiat toe Tho^n-Houston underground eonduit 
has proved suoh a suoceaa, it is to be adopted extensively 
and toe oompreiaad-air ears are likely to disappear. The 
work of laying toe eonduita for the electrio li^ la now 
going on in maay of the principal streets. 

Blue Qelalia ' P eppe r . — Baneroft’s method of ornar 
mentiageopper, uiriEd. brass or platinum is to make toe 
noetal the oadhode in 325 oulno centimeters of a one per 
cent sohition of oopper acetate oontaiaijig one gramme of 
gelatin and etee b o lya ing for five minutew with a current 
density of nearty <ae half ampere to one hundred square 
oentinietera of eatoode surface. Immersion in a five per 
oent e oju t ton of oo^mt acetate after eleotrolysui “de- 
vebps” toe depodt. If the pbte is dipped in hydrazine 
hydrate betere developing in the oopper acetate toe ao- 
tian b tiasteiwidi A i^nty of oobis may be given the 
film, but peaUoefc blue is the most beautiful. At tempera- 
tores above 60 4ig. Gant. (122 deg. Fate.) a red color 
appears and eswuirt eleotrolyris between 55 deg. Cent, 
and 60 dag. Ceab with a lower amperage yields an iri- 
desoent guU fiteu The final toueh is toe applioatiou of a 
ooat of laoikw. 

B liple b aa Froaf Metwe.— The United States Bureau 
at fOueH, teiteiring an investigation having for its pur- 
pose to aatertate. toe metoods of lessening the risks 
ettoodiag Ikb aae qf deetrieity iu mining, refers to the 
teCm** e«p te|(ted fiteol*' ae app^ to an electrio motor as 
defining a adtitr tedo^ by a casing so constructed that 
aa aKpteddbdgia mtettea of dr and mine gas (methane) 
witoia tod mates, tdll aot igaite a aiixture of the same 
SM earwatePit Itee motor. It appears that there aiw 
two ni aii te 'dff;i>paiDps so coostcuotod; one a totally iur 
dosed datebtete atrang enough to withstand high in- 

sitelite4Mstei<te|itelteteuad to oool any products of eom- 
bWdtob'g|M||ip| through toe vdvec. A satMtotory 
nWllto i<f>fte‘l|wt,'itete ■■ a>udt mote aipeadve to build 
toteU^MM'Wteirtor of toe otter daH, aad au 
W'™ «<PtedoB pitef have tor «uh 
reitew||ite|i||W . 

mvr teteiy Ifaii Ina been toe 
ted* davbea^'.tta andicedon of 

' flstidag toa'dhi hu ifift,gawe tu 

teat boat tob gaasa In soma 
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Dr. Carrel Sails for the Nobel Prlro.— On the 26to of 
November Dr. Alexis Curel sailed for Europe in order to 
receive toe Nobd IMze. 

A Memorial to W. T. Stead ia to be provided by his 
oountrymen, and a largo and iufiuentisl association has 
been formed in London to promote the enterprise. The 
memorial will probably take the form of hostels for 
women, in recognition of the fact that Stead was a 
knight-errant in the cause of womanhood. It is also 
proposed to erect a monument to the dead publicist on 
the Thames Embankment. 

The New Deutsches Museum of Munich. — The Indus- 
trisl Museum of Munich, which is one of the most im- 
portsnt institutions of the kind in Germany, is taking 
measures to iuorease the elHoienoy of the establishment 
and especially to add to the industrial (solleotiona in the 
way of models or specimens. To this end it decided to 
send a commission to the United States in order to 
examine the industrial field and visit the museums. The 
oolleotiona are at present installed in temporary quar- 
ters, but a handsome building is iu oonstruotion for the 
purpose and it will be inaugurated in 1915. 

A Monument to Barthelot. — A monument ia to be 
areoted at Paris to the celebrated chemist Bertbelot, 
recently deceased, and the statue is now being flniabed 
by the sculptor fiaint-Maroeaux. It will be erected close 
to the College de Franoe which forms part of the Univer- 
sity buildings, and not far from the laboratory where he 
formerly worked. The statue is an upright figure, and 
the base contains a series of appropriate l>as reliefs, also 
a list of his disco veries and works, with the inseription, 
“Marcellin Berthelot, 1827-1907. Monument erooW by 
international sabsoription.” 

Is Naphthalene a GmmI Inaacticlder— The question as 
to whether naphtoalcne is to be reoommended as an 
inseotioide is discussed by the French scientists Lecaillon 
and Au(Ug^> This substance is commonly sold in the 
ahi^ of small balls and is used in households, especially 
for preserving furs or various fabnos, but it appears that 
after being a favorite its use is falhng off. They find that 
the toxic effect only takes place in a confined atmosphere 
and its action is slow. Furs or garments should be thus 
preserved in as tight rooeptaoles as possible. It can also 
be used in bortioulture in greenhouses for protecting 
against aphides and the like, but it appears to have no 
effeot upon esrthwonns. 

The Science of Detecting Crime. — M. BertiUon, the 
weU-known ohiof of the Paris antbrupometric servioe, is 
engaged in giving a course of technical and practical 
police instruction to the now oriminal brigade composed 
of 200 picked men of the poUoe force. The oourses which 
have now been organized at headquarters are likely to be 
of value in training the men, and inatniction is given in 
different branches by several specialists. The part which 
M. BertiUon has in charge includes conferences upon 
anthropometrio service for identlfymg criminals, in wUoh 
photoi^phio views play an important part. Instruo- 
tion oourses of this kind also exist in other countries of 
Europe. 

Hie Beturn of the Sea Serpent. — Capt. Ituser, who is 
now oommander of the “ Kaiserm Auguste Victoria” aad 
has been designated to command the oolossal “Impera- 
tor,” is one of the best-known seamen on the Atlantic, 
and respectful attention wiU be accorded to the state- 
ment in his log of July 5th, 1912 (as quoted in AnruUeti 
der Hydrographte) that at 0:30 A. M. of that day he, as 
weU as his flnt officer and an Ellie pilot who was on 
board, saw a sea serpent in the water close alongside the 
ship, then off Prawle Point. The creature was 20 feet 
long, and appeared to be engaged in combat with some 
other marine animal, as it was lashing the sea violently 
with ito tall. Its color was grayish blue on the back and 
whitish under the belly. The body was between a foot 
and a foot and a half in diameter. Capt. Rueer says that 
the whole length of the smimal was visible, and there 
oould be no mistake about its reptilian form. 

Volcanic Ouat in the Atmoapherc.— From many points 
ia America and Europe come reports of an unusual tur^ 
bidity of the atmosphere, whioli began early last summer 
and still ooatinues. This is manifested in a marked 
diminntioB of the intensity of sular rudiation, ae meaa- 
nred wito the pyrheliometer, abnormal displaoemont of 
toe neuteti points of atmospheric polanzation, a hazy 
appearance ot the sky, and the presence of Bishop’s ring 
around toe aun. From Dublin Sir John Moore wrote last 
Anguak; "The aky is oonstantly oovorod with a thin film 
of unttocm cloud in which no halos develop, and through 
VrUeb toe aun, moon, and stars shine with a subdued, 
tUIfy teightness.” Observers in Russia, Switzerland, 
Sttedan and Germany, as well ae America, report an 
annwal lack of blueness in the sky. There seems to be 
•Vaor ro aaon to attribute these phenomena to the prea- 
uaaaia toe upper atmosphere of an immense pall of duat 
ariatefltom toe explosivn eruption of Katmai volcano, ia 
Alteka, laat 4^une. Similar effeots were observed after 
toe erupttoaa of Krakatoa and Mont Pel*, and in tooae 
amaa kUted tec aosM yeara. 





8ti«et Pftvinff With • Mvtor Truck 

By Thwdore M. K. Ton K<l«r 

A n extrnordlnurj vehicle recently appeared on the 
atreetH of Reriln, (lennany. ReaembUnif a railroad 
froljtht Ciir, It ninililwl along the paveniente on wooden 
whoelB will) wide Hlwd tires, and few of the pasaere- 
hy could Iningliie for what purpose It was Intended. 
It stopped at a corner where paving was being done, 
and Iheie It resoUial Itself Into a combination motor 
trnck aial inieinnatlc tamping machine, specially de- 
Nlgiiod fia' Mtre('l pining with Belgian 


Ttie moiiir Is an 1« horse-power lieniwl 

which drives the truck Itself and 

also a coiiiprosHed air upparntus for the 
use of I he pneumatic tamping tools. In- 
stead of lifting and dropping the heavy 
old iniinlh hv band at the rate of about fif- 
teen a minute, the workmen place the 
pijeiimailc temrsTs on the stone and the 
motor “diH'H the rest ” It delivers 90 
Mows IHT minute under pressure of six 
fltmospliores, and enables one man to tamp 
l.'W Hiitiare yards In a day of eight hours. 
By hand the same man could only accom- 
plish alsmt 30 Biiuiipe yards. The use 
of the motor-driven apiiaratus has also 
bad an unexpected Influence on the 
wages of the workmen. While formerly 
It was necessary to choose men of supi'rlor 
physique and great endurance and to pay 
them high wages. It is now jmsslble to 
use any ordlnarlly-bullt man to handle the 
pneumatic mactilnes. The work Is com- 
paratively ensy, and naturally the wages 
paid are smaller, despite the fact that 
each accomplishes four times the amount 
of work that the more powerful man for- 
merly could iH*rform. 

The entire truck Is surrounded by a 
heavy wtstden “box” which can be locked 
and left at the place of street repairs, 
wlthotit necessitating the employment of 
a watchman to keei) guard over It. The 
compressor can supply air to three to 
eight men, while the truck pulls a trailer 
lilted with stone blocks, sand and other 
materials needed In the work. 


the gnmnL It to fitted with BtttehtiMit BOB>iriiia tM«i 
and to manutactured bf R, BouprMta It Rl. 

Faria. OTie orinftfy "IBadallH” 

8 horw-power, and to «pebfe ttf a tpW 

an hour, gpectol raeiag moM devehvi liMWl;* 
12 homfr-power, and om ottots « njmA ot * la 
a minute. 

Aatkndtttal Woik 

T HODOH there hoe been much nnd-mnlartot p»- 
phyloxto In the Unite! States slnee I.NapAehw JiUta 



A battery of imannietle Umper* at work. 


A Fr«ak Racing Car 

By G. M. Sommers 


VV shown in the accompanying pic- 
ture, did not win the famous annual 
(lalllou hill climb, In Northern France, it 
was easily the most talked-of machine seen in that 
event. . With Its extremely narrow, elongated shape It 
made an impression not easily forgotten. 

The "Uedelia”— that is, the ordinary commercial 
'iiedella”— Is queer enough, but the racing variety to 
nothing mure nor less than a freak. Aa will be seen 
from the photograph, it is propelled by a two-cylinder 
V'.sbapod motor, which to cooled by air without the 
assistance of a fan. Power from the moh>r to trans- 
mitted to the rear wheels by means of a leather V-helt, 
running along the left, side of the car. The wheels are 
of the disk variety — that to to say, the wire wheels 
are protected by thin sheets of metal against Injury, 
affording at the same time less resistance to the wind. 

The huge gasoline tank to carried on top of the 
framework surrounding the motor, while the space im- 
mediately Iteblnd the iwwer-ptant, covered in the lUus- 
tratlou by thp numeral 75, to absolutely empty. The 
driver sits far back, almost directly over the rear 
wheels, and controls the front wheels by means of 
wire cables, carried within the long hood, but issuing 
Just In front of the motor. The rear wheels and axle 
carry the body by menus of leaf springs of the more 
conventionol typ«b although the method of susiiendlug 
the load to somewhat unusual. The front 
wheels are set on a tubular axle which 
supports the weight of the motor and 
gasoline tank on a si»lml spring not un- 
like the so-called spring-frame arrange- 
ment of some motorcycles. 

The ordinary “Bedelto,” of which n good 
many are at present running on the 
streets of Paris, Is a type of ear which 
Is aljBolutely uttkuos’n in this ettuntry. It 
to a tandem-seated contrivance. In which 
the paasenger sits in front of the driver. 

AS far as the system of motor propulsion 
is eoDoenied, It to the same as in the 
racing car: n two-cyll«der V-motor, act- 
ing on the rear wheato by means of a 
\ shaped leather belt It is extremely 
light . so light, In fset, that two men can 
. with ease lift the whole. »a<Briaa clear of 



been demonstrated to be the carrier of the plasmodlum, 
tills disease to yet £sr fimm being ellmlnstod, especially 
In the South. The facts fundamental to malaria ex- 
tinction are well known; lack of success in any com- 
munity must mean that the modua op*ir<MuU has been 
inadequate and imperfect, the toult generally being 
that dctatls have been neglected or ridiculed as too 
trivial for attentloa A succinct statement of the pro- 
cedures adopted against malaria in the Canal Zone by 
Colonel OorgHs and bis staff should not therefore bo 
anitoa‘ It is well known that conditions for anopheles 
breeding In the Panamanian Isthmus are Ideal all the 
year round ; nowhere etoe on the globe could this mos- 
quito flourish so luxuriantly, were not its breeding 
frustrated by sanitary scleaoe. When malaria can be 
practically extlngutobed la such a regiou, the same 
thing can be done pretty much anywhere else. Oorgas's 
measures in the order of their importance are ; 1. The 
habitat of anopheles dating the larval stage to deetroyed 
within a hundred yards of dwellings. The larsm of 
this mosqnlto live only as a rule la clear, fresh wa.tey 
‘Ooigsii, W, C., tbe Bsnltary Ontsaluaoa of the Istb- 
raUa Csssl, a* it Bean Upoa Aatl-malarUl Work; itesr. 
Attn. JfiKlarv «urgton$ «/ the V. «. 
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the last two are «aed for kllUpg the tor- 
ns In the algm and grasa atopg the edge 
of a lake, a strsani or a swn^. 

For those latoreated in the health of 
Indnstrtol eamPA Goegas makes mm ex- 
osedlngly pregnant obaerratlans ; la and 
about the Onnat Zone fifty thouoand labor- 
ein and their faraltlsa are acatterad over 
five hundred siiuare nlUea, though they are 
principally ebllected In aome forty camps 
and viUagea ahwg tbs line of the canal; 
these flvs hundred sqnare mllm are 
divided Into seventeen dtotrtetn, all under 
a chledC sanitary toapector, with tbe neces- 
sary clerical force and three asstotantn, of 
whom one to especially wise In meeqnlto 
lore, the eecond expert in ditching, drain- 
ing, oiling, ate., the third a eompetent 
executive. Bach one of tbe seventeen dto- 
tricts hae Its district Inspector, who has 
from forty to fifty laborera to do tbe 
necessary draining, carpenters to keep the screens In 
repair, and one or two quinine dtopenaen, who go 
abont nrglng tiumgfa not compelling employeea to take 
three-grain pllla as prophylactic doses. The district In- 
spector reports dally to tbe central otBoe the number of 
melirla caaea and tbe pumbec of employees among 
whom the patteats Uve. Baeb Inspector to held respon- 
sible for any wceea of malaria In hla district If the 
admission rate for malaria during tbe week rises shove 
one and one half per cent something Is consldersd 
wrong, and tbe asstotanta to the chief sanltory Iniqiec- 
tor are sent to dtocover tbe cause, 'niese assistants 
are moreover kept conatantly busy over ^ work, 
advising and tostrncftng ths dtotriet inspectors. Ilerela 
Qorgas finds the gist of the whole eltitotton: the dis- 
trict Inspector and the working force having nsdidly no 
special knowledge dt mosquito life and habftA towt 
be constantly wider the snrvelllaiice and supcenie eon- 
trol of the sanitary oflloer and hto ixaltted sClentllto 
asstotauts, who shohld ftien be held reenoSMhlA 

Nfttund Coin and Yokmle 

C OKB to made In nntnrs aa well at lit .Mink, nswiw. 
When hot votoante ntotorial comas Into «olM«et With 
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, nukss vary good coke aUhaWgh 
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merctolty valuable. Bmh fbke to 

often found by ftts geolADst or ftie lyros- 
psetor. 
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for scattering 
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The accom- 
psnyliig draw- 
ing shows the Thnwlng a WeUne With the mw 
gun In eecttou MatUot Gmi. 

and In outline, 

and also an enbiiged sectlan of the breech. The barrel 
B, of large bore and varying in length from 28 to <S 
inohee, In different models, Is securely attached to the 
breach block c by means at the groove d. The breech 
block cotttslns a hemispherical cavity, with a cylindrical 
extanslou Into which can be Inserted the tube e, con- 
taining a oantral-dre blank cartridge /, of the nenal 
type- The cartridge Is exploded by striking with the 
Imhd the flat round bead h of the hammer p, and thus 
driving the point of the hammer against the fulminat- 
ing cap. The shaft of the hammer Is a square rod 
Which moves with slight friction throngh the breech 
stopper i The outer end of this stopper carries a 
screw thread flttlog a oorreepoudlng thread In the end 
Of the breech. The stopper le screwed into the breech 


SCaENnnCAMEStCAN 


until the rtm of the hollow inner end of the stopper 
prcSHWa firmly npon the cartridge. This operation is 
effected by timing the head »; as the stopper uecessarlljr 
rotates with the square rod p after firing, the stopper 
is unscrewed and the gun is inclined until the tube e 


Liquefying and Bottling Illuminating Gas 

By Frank P. Peterson 


i) deal. They represent mutter in 


I out The spent cartridge In the tube Is then Its final form, lIs jtermunent form, if It have such, aiul 


r^laced by a fresh one, and the tube and stopper ar 
again Inserted In the breech. The hemispherical curit 
in the breech block sllowe the gases of combustion t 



permanency approachi.*M nearest to iierfectlon of matter. 
Ill our past dealings with mutter \t'e have locked upon 
gases as the evidence of dissolution, decay, disruption, 
and It is only 




minds to the 
restoration o r 
reconstructive 
uses to which 
we may applj' 
our knowledge 
of gases and 
their phjslcal 
adaptations. 

Since the 
adaptation of 
gas to the su- 
preme comfort 
of light and 
heat, until re- 


needed gas III 
any place, we 
compounded ll. 


M glycerine, and 

u* -j®— * /' ”'***** 

% ffB J R required, b e- 

%Wm — J cause of its 

Mm W ^ I ^ *****'‘^ u 1 1 y of 

B " — " 1 <0y\ transportation. 

B ^ ^ ^ ^ because of 

W I I ® some people 

y ^ ^ the dangerous 

qualities of gas 

Tlw inn la action behliul • apedally Fig. 1,— Section of the gun. Fig. 2.— Front view. ^''Ith those of 

doolgnad ditold. Fig. 3 Section of breech. the deadly ex- 

plosive Such 

expand before they act on the wad fc, which Is Inter- Is far from a true conception, however, and the deter- 


poeed betWMn the cartridge and the bomb or other 
projectile 

The gun is suspended from the body of the gunner 


other ring InllueiuH- has been cost, a 
iwrtatlon. 

unner Every material thing baa, c 


Is caiwlile of having. 


by a novel and ingenious barness, designed to minimise three physical forms, the solid, the liquid, the gaseous. 


and dlstributo tke shock of the recoil. The breech of 
the gun is attached by the spring « to the girdle h 


Transportation, as a simplified problem, denis with 
them In the Inverse order as named, and it is not 


(see drawing) and additional support is given by straps uninteresting to note that we transixirt the first two 
passing over the shoulders and descending to the through the dynamic forces exerted by the third, and 


ground, where they terminate In loops In which the 
fMt are iBserted. 

In the first model adopted by the Inventor the range 


I fonad by making trial thots with i 


we measure now by months the young art of adapt- 
ing the gaseous form to such decreased bulk as per- 
mits us to handle, transport and deliver It as we do 


spring gun I and noting the position which the air 
rondwM on pofe tf7.) 


attached Its component solid i: 


The coming of railway carriages of house propor- 
tions probably created the first extensive real need of 


'fil'MkI miH Im HWAf' A' «f, • mw , com- 

• ' pMiiMW<f«li4ii»d in mnid Jhtm umg otcol 
'^.Iwrniii^taea perfoetly, OVM at a tompen- 
U ^ tint m Maw awro. 


Sercko eaUaet containing enough gaa to laat a 
manB family two months. An empty bottle la 
replaced lijr a full one by loosening the nut iadl- 
cated bjr ^ anew at the left. 






a lran*porta\>W m- TUe UaVAUty to an4 «» 

gpraadinx Alnoatvr of lamp oil on to nade aflAeiit tl» 
dlNcfc nowMMlty for departure from lamp otL Tto 
oattte Ptotacb with eoinpreaaed gaa. And thereby waa 
demoiwtnited. drat, the aafety aAd, eecond, the poe- 
alble ecoooroy of tranaportln* icaa. The ifreateet credit 
.whldtl la due to Plntach la that he dUmlaaed from the 
Jmlrida qt the public the hobgoblin of fear of a com- 
^preaaed gae. After that came the tranajatotlott of 
vaat volumea of natural gaa comprOBued into aiich 
amall imHt that It csan ttnd Ita way through long r««*ea 
of idpe and extmnd to Ita normal bulk, when dually 
releaaed and conaumed. Plntsch could crowd aome- 
wbere In the neighborhood of 2B0 cubic feet of hla gaa 
Into a tank haelBg a volume capacity of around 18 
cubic feet. If the big gaa main leading out of Haat- 
tnga, W. Ya., can comfortably deliver 2,4tto feet of gaa 
a minute at auch preeaurea aa are required at the 
bnmera, It can Juat aa readily laiaa 57,000 cubic feet 
per minute along at the preaanre It suatalna of 360 
pounda per aguare Inch. 

The volume of a gaa, the temperature lielng alwaya 
the aame, ta In Inverat' ratio to the preaauro applied to 
eompreaa It, the unit of preeaure being U.7 pounda per 
aquare Inch, or one utuioa]ibere, and thla rule holda good 
Juat m loJig aa the gaa retalna Ita gaaeoua cliaracter. 
Had Pluiach gone on la the appllcaHoii of greater pree- 
Bure to hla gaa ho would preecntly have aeeured It, or 
a goodly portion of It, la n liquid form. There would 
have been aome waate, however. In a iwrtlon which 
would not liquefy and also In a tmrtlon which would 
not regaalfy. So Mutach, studying economy, atoptsjd 
Mhere he thought the beat reaulta were obtained. Blau 
and rilnna Wolfe came later doing at the work on 
a much larger acnie than PlntaeU’a early developmenta 
liermlttod, and with Plntaclt'a experience and accom- 
pllahmenta on record before them, theao men were able 
to adapt the wastes to the form of uaeful energy to 
carry on the proceaa, thereby forming a cloaed circuit 
In tbo oiieratlon and claiming much greater economy. 
It la a itity that Ilntaeh atopited whore he did, for 
the clalma of Blau and Wolfe to greater economy are 
Juatihed only In the leaser coat of trauatKirtatlon of a 
liquid iia agaluat a gaaeoua form of fuel. Kven thla 
claim la oiiea to grave question, iiotwlthatanding It la 
accepted by aome of the f<iremogt econoralsta, If the 
great captains of Industry may be ao claaaed. 

At any rate, Blau and Wolfe reached the goal of 
tranaformlug gas fuel to liquid form. They were com- 
iwlled to use much greater presaurca than Plntaeh. 
Their efforts are rewarded with world-wide appreda- 
tlou aiH) approval. Theae ploneora made their gas from 
oil. They recognised only the safe aource of large sup- 
ply that oil seemed lo Insure. 

Why, wo may ask, do not the trauaportlng companies 
that handle natural gas resort to the means of Blau 
and Wolfe lu the bandllog of their gas? The answer 
la twofold. It in, first, Impracticable, t>«cauae of the 
enormous pressure Involved and the weight and 
strength of idiw thereby required, and finally Impossible 
because of the abnormally low temiierature demanded 
by natural gas to maintain it lii tbe liquid form. They 
follow, therefore, consistently, Plutacb's compromise 
and Gumpreas the gaa only to the reasonable and safe 
limits of strength of comparatively cheap, thin walled 
steel tubing. 

Not until the compressing of uatural gaaea from oil 
wells for gasoline Justified a most extenalve atudy of 
their composition, was tbe most recent phase of gaa 
and adaptation to liquid form suggeeted. Thla exten- 
sive Inveatlgation was mmitioned in a fomer article 
(leacrlbing that 'lntereetlng moderu ' petTolew develop- 
ment. It set forth tbe following fUcta: Petroleum 
gaaea are of widely varying general oomposltluu. They 
may ha, and now ore, claaalfled In two great groups, 
dry BM and wet gaa The letter term la misleading 
when nuderMto<^_ to have reference' to water, though 
Bonm* ij^jiiki do carry suspended small percentage of 
watl(|^, [fixture. Tbe wet gaaea may be aeimrated into 
dlflferent cauuamnda, both liquid and gaaeoua The dry 
gaaea catmot be liquefied readily,' and must, under all 
comnierelal conditions, retain their gaseous nature. No 
sooner is the fact recogulaed that these gases exist In 
auf^tot qwuitlly to Justify their salvage and distri- 
bution to human comfort than we find the genius and 
the utAU <tf scleocef^i^dy to devote bis time to It Wal- 
ter i!l>ae9|ing, ot pliyslcs, of science and of 

ehemlatry, eaat aside tbe obstacles and they fell, In the 
final perf^ion <4 tbe system of treatment to pro<luoe 
tbe new Uqifid gas, and be applied one of the most beau- 
tiful theorlee imai(|iiabl«- 

Now evefy gas iKpeases a peculiar trait called its 
critical temperatnfiq, and It also has a corresponding 
critical preoaure. pmsanae matter M Immotertal 

In some aeuae beeaufM We dan uaually acquire it udtb- 
out great effort Beginning, Vltta the most prevalent of 
comixments of oom^eg Uatnral gases, auch aa here 
l^itoaldcred. we take «p nmtdiane. To liquefy It, no 
Igilfffaf what the ptesaiUe, )W# atllet mduce its tempera- 
115 degreea MlgK mo Jhihr. Bight buu- 


' ^ and twgiKy-to / 

mn we reatod :tbl« 'iwity ;g«*)la 
methane to Uqoid. Altar wf liave atonjiriiaiMid im 
remit, and aa soon na to’totofatuw akaWa baok to 
normal, the pnsaaure baglna to Jump W tbe aoale. It 
appeara then, that we wiU not attemilt to liquefy tblg 
product on a commercial acale.at leait Nagt .let nfi 
mrsmtne ethane, tbe aacond in tbe coaqioaad. If wo 
uae a temperature of 88 degruea above w« 
liquefy it at «78 pounda preeaure pgr aquare inch. 
let us take tbe third, propane, to the oampowid. 
hundred and aeventy d e g reea Pahr, and dao poun da ' 
do for lU liquefaction, tW any eomblantton .<a fllfm 
temperature and corresponding preaanre igay bO.fito 
Butane (and all the above named compOtOido M 
found in tbe complex gaaoe) will yield, tff maxtifiuaia 
of about 800 deg. »ahr. and 860 potiada, or ’ 

Ingly more reaaonaUe flgurea. ' V/ 

We dud Dr. guelUng'a togenloui totod : 

a chamber aa wilt wlthatand any one of tbirytf|^1fipM|t; 
presaurea. Oondmelng (kUIb, ragulatad 1« 
to accommodate auch of the eompounda figCjto, 

In tbe new liquid. 11 need be. are set utoto ^ ’ 

Now, it will be aeon that, if a ooU Bmto«fii»-m,;t|a i i p l i « 
ture to exceaa of that wbtob la erltlml 
the fractloua above BMa^eaed, that fradlMd 
condeuae upon that partlcnlar eoU, but mfiat pa<^ «n 
to the next which affords tbe requisite idiggMU ceigd^ 
tlon. Bech coil la provided with ita own ncetver ar- 
ranged to Bepumte tbe liquid eoodenalnff agalntt It 
aud to convey it outside of the main ebamkar, Wlitto 
by means of strong cooks. It can be drawn aA. 
tlve rectlflcatlou" la the term applied, and It aaeaUi to 
exactly express the Idea. 

Tbe new liquid la used to Ugbt iaolated xe^tteneea, 
boats, vefaiclea, to cook and beat, for braotag,': metal 
cuttl^ glaaa blowing and aa a very ptomlalug anwo- 
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The first praetieal demonstration of the uae of the 
new liquefied gas wan made in a oaltaMe, and it 
Illuminated a room for forty bounu 

tbetia It la retained lu tbe liquid fom to atrong 
steel botUee. For absolute safety It Is placed In a 
cabinet, outside of a housing of any kind, ou tbe top 
or outside of a boat or railway car. The butane, above 
mentioned, will readily ilque^. If tbe temperature gees 
much belcw aero Fahr., and aome pentane, if we do 
not “rectify" It out, can be liquid at 88 deg. V!fhri 
Now, supposing these frtt^ioqa are allowed to ren^p 
lu the liquid gaaeoua compound, they tend to go over 
through the piping ayatem in tbelr liquid form, find, 
upon readklug the warm temperature of the toterlor 
of a llvtog-room, tbe result is Irregular expansion to 
gaaeoua loraa, finctuatimx of preeaure and gsUeral de- 
feat of the i^ect reaulta sought That all thla bag 
Iteen carefully antlclpfited la evldenoad by tba fiict 
that perfect revaporliation of this gaa taJM plnoii fit 
40 degreea below afiro Fabr,. and tbe oteadtoesa hfid 
even qualftiiM of the lights are rmbakkable Under nnwy 
klud of conditloxu 

No pure gaa baa been fosind whleb will exist in tbe 
gaaeoua aUte through the at pnmure aud temper- 
ature of the new gas and give .Ha equal to beating value- 

From 2,200 to 2,400 Brltiab tbermal units per cohlo 
foot are registered for it, aa Jtgainat 1,800 to 1,800 tor 
tbo best aktlflclfil products In' tlHwdad farm, 1.K76 to 
acetylpne gas, 1,000 far good Ufltonil gas, OSO |oir^ 
high-class Lowe prooeaa QarbtoHw water gaa, 860 iol' 
average coal retort gaa, etc. 

Tbe pressure at idtkb it to HMainod to tbe. ifafil 
coiitalnera do not exoeed 180 peUfiiHl under extoama Uto 
dltiona, such as etonawe to toil 'iutuibtoe. It la aljfiiH' 
lutely uou-potsohous to tbe kUhto ,8f blood deplkth^ 
aud when dUutkd with aay amount of uk 

Is neither dmsigerona not edtouto to MtelL Ita raUgn 
of explmdble admixture wHb totto IiMis ton that % 
any other gaa. It Is pot tolfi'^ded^'kttlkiit otoe pafikaiW ' 
and can be tniafipoKtod to i# dtsttoulfi aud toy lufijr 
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“Hfbfit »vanskiliB of; iitort ttto fcfl, 

toigfiT : W«l weaioi ,> 

tfam Ikt: .ktovton ttet ft.% •**•>«: jltolW*»i>a fxsdaff I 

to ,$)&: ' 

may kkigtto of '«to 

«1 the Mktoto 'towrt to this eamm 'i>m 

emhbUklMid''tor i«>gth of'M'i'gfid'.libto iiito^ 

gone, lik^ldt^ few ciMindk|',kkk^ tm fWIttitol 
growth Mifiik' toping of 'Utom^ 

develepwfiiit dif political farett th iiM uUf WHtoiHM affi 

ona ilboak. far ffitotod’ 'H* 3 , 

thoi»atii.-ytoiiib' fir ‘moim and --iikihiy'tostotoe eUtoa ^ 
astlq^ 'to<dfi8r';'f» 'itoitod, /fitokto- 

ptaern. Otoiflito to to ttolto'fikilto'M 
maa%Hie, -J- 

“8m kMWifiU ffto sfiovfi of paat'bhtowtoai ofiinitociauQ 
we ahuuid tol oompfiwtttvfi^ 0^ may bfiJUMU to 
elMHtoe to oriauto cbaineWr of . a ulty.’k todiidfito to 
even M tony a toe as 280 yoarm tbfiiw mxnparisaaa to 
not famtoblng ns an afimiiwtfi Man to what we amy 
expect to tbe futuru 

*Tt lematoa an open quesUon. Juat what to Bvana- 
vllle of 2102 will bw—a question tat which tote ake na 
many solotloua as todlvlduala But, at tot. it U vuiy 
totereattog to think nboat” 

Begnltg of the Ctedoa Bgiuwtt BfiHoen Ifiee 

T he ofilctol result of to totMoatloiial bafioon tarn 
fur tbe Gordon Bennett Trophy, whlfib atolrtad at 
Htuttgart on October 27tb, was anaouueed on Nuvum- 
her 23d. The balloons were iriauad aa faUewa: 

"Plcardl,” France, flrat, 2,181 klleineters <1,861 mUefi 
61 h furlongs)- 

“He de France,'' France, eeoond, 2,001 kilometeaa 
(l,S48 miles 6 furlongs). 

“Uncle fiiam," United Btatea, difitasce uureeorded. 
“Frankfurt," Auatela, 1,708 kitometera (1^ altos)- 
“Zurteb," awltaertond. 1,623 Idhnmtew (840 aOefi 
4 furlongs), 

“Belcbsflugvereiil," Germany, 1388 kltouktfiiw (300 
fflltoa 0 furtongs), 

“Ktototora,” Belgtmu. l,m kiloaMterfi <306 t^dtoa 
8 tnrlonga)- 

“Honeymoon,” BngbUid, 14>83 kUometetu (1^ |i#W 
0 forlonga). 

The other haUeowa oovered lasa than 74f mUoa keeki 
whUe to "Utlttola Bipulatlan,” Amwtofi. mm|»;fi«4y . 
040 kiinmfitov piitofi). ^ ' 

The Mm WfitoW at 

ruitog ufit uf to toe;«*;to '“i>naBfii4mif"it'f';:iilit'^^ ■ 
jected .w thfi joaiyi ,iohihMik« , , , V ' i;,:- ' 
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ig, the natural 
idOlli# pt arwK ia for the lawHBtiddiig bodie* to take 
i^Uad. and It fa both facfaal and Mawnable aa weU ae 
p^ikattkey^MiBld. : 

MkiuiteBt OB the ihort eroawTar fa not m!y 
and wMUmto. hat in of ycterpodd^ 
aaawa d aoddant of thfa Mnd^tketo fa no acBumeDt for a 



to|tiO<M«a, hi any r 
Cfaunotl BluAi, Iowa. 


a to a nan al naeonable ii 
•tfaU expetienee. 

Vf . K. MoOomkbi.. 


Thi Suhr Eactaw in Esypt 

To the ICffitor Pt the Bonimric Aubbicah: 

Cht nqr retorn from Egypt. I have been ihown two fat* 
taN from your Talnable paper, toe Soouminc Amto- 
oin. One dated Oatober 25to and the other October Slat 
We oonetruotod a fine nm-power plant in Egypt of 100 
hoantopetoer, and it ■tartod up oioe&ntly and gave oven 
betfar rMnlto than we expected, but we had not cafau* 
iated on the Intenaity at the eonlight in Egypt, and Ufa 
ibn boifan, which stood very well in America, ware vi- 
able to hold out. The temperatuiee obtained came near 
tite point of slno, and the sine lofteBed and hung 

down tike a dfah ng. We wen therefore oompelfad to put 
in new boifarB, whlob are how being constructed in Eng* 
)i^ Theee boifaM will ba of one eighth inch thick steel, 
and evory' joint wdded faith oxy-aoetylene. We feel sure 
thsM boflfan win stand the temperatures. Mora water 
apaM has also been ghren, and more steam space. 

We eoQwot to start up i«abi about the end of Mareh, 
and fain than bo V«y idhd to give you full infotmatlon 


The pnmp w« bad in place could handle €,£00 gclkHie 
PW a^ta. We found the engine oould do much more 
than run the pump, and therefore had arrenfpd pi>‘ 
ready to faiareaM tlto wpaoHy of toe pimp to UjCWgito. 
inns per ttlnnlp, bat befnn we could fta this done, our 
htolifis showed digiu <if fnaute. 

YtatenB toe ffam toe fabeve that Ufa general pteposip- 
told iff nn potato fa an asRaednu^ The inventor e( 
^ ptfah ktons fait his boifan, tomild rather be 
' t toe tan^^'toMdanre^at he evidently 
■ " ' topeetad. OfootosB, too 

(, a* «utim ceuttfay fa 



, “MJ faaefc fa 

. f tootod fan ptoMded by fafaafa«t 
" bot to heartily dfaadPee 
with kfan in thinking that “a chofae must be made 
between eoue system of diversion O' higher levees.’’ 

We most go at this job as at any other we wish to have 
pnfaeifar done, narariy, by bsguraing at toe bottom. But 
toe bettom Of a river system fa at its top. Thatiswhere 
It sttots. sad that fa whore it can most readily be con- 
traUed. We leant from our geograitoies that certain 
ehanotaristfac and tacts pertain to oil of that large ofam 
of iivare of fahieh toe Misriasippi fa one, namely, that 
these tiveta have their rise in hilly or mountainous 
ngioae; that tota' flow toward the ocean on beds which 
and more nearly level as their mouths are 
appiQMhed; that moving water carries sediment and in 
proportion to the rata of its motton so long a* it can find 
toe sedfaunt to eSRy; that as the river reaehM its lower 
BBd awn neeriy level portions it drops more and more of 
fas sedlawnt; mat this eauaes the raising of its bed and 
toe boBding of banks iligfatly higher than the ninonad- 
ing doanfayi that with toe constant raising of the banks 
mid the bed toere inevitably oomee a time when the 
banks an broken throng and the river finds a new course 
to toe ooean; that toe deposition of sMhnSfat causes the 
etrasm to become very tortuous, thus daersaaing its 
ntotkm and causing fa to deposit a larger hnd huger per- 
eantage at ltd fadonent in its middle or sub-middle aee- 
ttons; and that M toia prooeM continues, the danger of 
sudden floods oausitig a break in the stream’s banks 
becomes greater and the ensuing calamity more dfaas- 
tniis. 

Kow it follows from these observations that any plan 
of either building higher levees or providing additional 
ontlets is but tomporfaing with the problem. The higher 
levees must soon become, m they are to^y, a positive 
daqger; and the addltkmal outfat only doubles the time 
which may ofapsa before the one true plan mW be 
adstated. 

'Hiat pfap, if iuy mason serves me cotieotly, is the 
ooDstnusdon rif rsservmm in the upper courses and tribu- 
taries, in tbs taUM at the Missfasippi the numerous tribu- 
tatfas of toe Mfasonri in pwrtfautsw. The advantages of 
this plan art vaUoba. 

inram a pffafaoal viewpoint fa haa the advantage of 
mrvfag men than one section of the country. Theraaer- 
vofai would be a groat bfassilng to' that seodou of the 
oorfatey In fabfah they would be located, helping to in- 
nmaae toe scant humidity of toe atmosphere, reUeving 
toe monotouy of dm landacapo, and furnishing means of 
iRfandon, fae makbig, fish culture, various sports, and 
fart and probably toast in real vidue, some water power. 
Bat they fapald jiut as sordy benefit the region of the 
lower Mtadasippl by reducing the danger of flobds and 
at toe mote date increasing toe dependability of the river 
aa'a means ,Pl .aavigadon. For the clarifying or partial 
ciaetfying of lbs waters of the lower Mississippi by means 
of tbsae rsServoin would have the effect of making the 
ri vw pidc up Instead at depositing sediment, which would 
have toe further effect of causing the river to deepen its 
channel and smitten its course (like the fake-fed St. 
Lawtsbob) tons inereanng its rate of flow and still fur- 
ther increasing the dsored residfa. And the moat oom- 
fortebie pan of the change thus wrought would be the 
kaowled^ toat toe benefits thus derived would be self- 
perpetuating instead of bring mere postponements of an 
ever-iaareaiing danger. Thus we have the advantage of 
urging toe expenditure of toe nation's money for a more 
truly nadonal benefit than the mere relief of the lower 
Mississippi by an addition^ oudet oould possibly afford. 

likewise^ from an economic vievnioint the advantages 
would be narksd. The first reservoir oonstructed would 
immediately take off the Iroen edge of the danger of a 
break fa the prese nt favees, a relief toat might mean 
everything to thoneaTidH at the (wirioal moment. There 
would be no faiiitoig for the oompletion of a great under- 
talriog pt great expense and somewhat doubtful utility 
before any a^vbbtege could be r eal is ed. 

And last boi by no means least, from an engineering 
vfawpdifa, tofa pfa4 rilers the tremmdous advantage of 
making ita SdPt work a perfect foundation for any fur- 
ther imprartaunt of toe Fathens of Waters which future 
genetBtiiU; mtire opolrnt than oureelvee, might wish to 
Tfaw with toe Northwest well supplied with 
I not hfcve to stretch his imagina- 



tom flwfaf fa art the time when the entire oounns of the 

— ^ bffanMj^ Ijm MfaKuri rivers will be supplied with 

fa pifa a Abe public exhibit daiuaaM loifaitaidm.de into ohannefa of oommeroe far 

UMN jfaPitailfata toon that now asked for ta the feeble 
ery^er'ITbMfafaifart through the vSlley." . 
^ofaK'faifalifaaada. N. J. Noma. 


. '■ ^ ^ VWrKfaBOlitar. 


To SmxMtmo Ambmoak; 

I WM. i lilfa ta a ta' d to the statemeBt of R. S. Moore in 
yonr faifabfa fato fame ngatdiita toe death of Fteil 


iMtcrttg to Mr. Tfa^'lfaiftoo Bnoolw'a aiguman 
to timBeatnanc Amm^WdiBp^mhprBStb, to vbbil 
boBttomptod to prove thifa Pafac’a death w«s due to the 
gymeoopfa aotion of the rotaiy motor to his aeroplane, I 
woald lay that Mr. Brooke haa repeatedly ofaimed that 
Tarioua avfatprs have mot their deaths from this tpmble 
(f) foroe. 

Did anyone bear of an aviator who bos really had ex- 
perience with a rotary motor complain about the gyro- 
scopic action? Mr. Brooke aoknowledgos that Paul 
Pock never had any trouble with gyroscopic force, and 
yet as soon a. Peck is dead and is not here to defend 
himself, he blames his death upon this gyrosoopic effect. 

If it was so dangorous and if it killed Mr. Peck, why 
didn't he at least know of its existence before his death? 

1 have seen Paul Peck do some pretty fancy flying, and 
the fact that he never was aware of any gyroscopic action 
leads one to think that it was not very pronounced. 

There is no arguing the fact that there is a gyroscopic 
effect when a rotary motor is usod, but 1 claim, as a prao- 
tofa aviator, that this fuss about gyroscopm action is all 
nonsense, aid il u aUkoluUly neglxqtble tn pmehce. As I 
tiivS flown more mites in a monoplane, using a rotary 
motor, diufag the 1011 season, than any other American 
dvfator, or I D^ht go further and say than any other 
aviator in America, I am speaking from expeii^fae. 
Neither have I an "ax to grind," as 1 am not in any, way 
connected oommereially with the development ^ the 
aeroplane. 

There are enough impedimenta in the path of the devel- 
opment at the heavier-tban-air flying machine without 
putting a lot of imaginary obstacles in its way, and I 
claim that this gyroscopic bugaboo falls under this head. 
Newton HighlmidB, Mass. Earlb L. Ovinuton. 

Wanted: A Small CSaaoline Plow 

Tb the Editor of the Boixxnno Amkrican: 

Under the foregoing beading Mr. E. M. Blackaner 
makes some remarks which I undertake to ahswe^ ftom 
the standpoint of the owner and operator of a gasoline 
plowing outfit. 

Mr. Blaoksher’s observations are not new. Oasolino 
plows oan be purchased in the American market at the 
present time. There are no mechanical difficulties in the 
way of manufacturing a suottessful machine. Only the 
question of economy is involved. 

The farmer who is most likely to create a demand for 
the type of giMoUne tractor referred to by Mr. Blaokaher 
carries on diversiflod farming. He raises hay, oonf; frad, 
and stock. Ho must have a number of horses to do tasks 
that cannot be performed with a tractor with any degree 
of success. Ho raises lus own feed, and there is no reason 
why he should not raise his own horses. If ho does, ho is 
not likely to take a very lively interest m machinery. 

In figuring the cost of plowing or hauling with ma- 
chinery, at least four items must lie consider^. 

First of all is the interest on the first cost of the power 
plant. Second, is the cost of fuel, lubricants, etc. 'Third, 
comes tho cost of labor. And fourtli, some allowanoo 
must be mode for depitwiation. 

The first item must be relatively large fur a small out- 
fit, because for various reasons it is not possible to build 
a small tractor os cheaply per horse-power as a large one. 
Tho second item is also in favor of tho larger tractor 
On tho third item there oan be no argument, because one 
man oan operate a large tractor quite ae easily ae a small 
one. A good man can drive a 6U horse-powor tractor 
pulling eight plows and plowing twenty acres per day. It 
will take one man to operate a 15 horse-power tractor 
pulling two plows and to cover five acres per day. It 
takes just as much meuluuiinal ability to operate the small 
tractor as the large one. The last item is much the same 
as the third. Two engines of equal material and work- 
manship will make the same number of revolutions and 
oover the same number of miles before they are worn out, 
everything else bring equal. Tho amall tractor has to 
travel four Umoa as many miles to plow tho oame number 
of aores aa the large traotor. Therefore it will weax out 
four times as fast as tho big one on the same acreage. 

This comparison does not hold with horses, which is to 
the advantage of the small farmer. The real demand is 
not for a small traotor, but for a better large tractor. 

The dsmand for large tractors is real and urgent; the 
demand for Small tractors not nearly so important. 
What fa wanted is an engine that will operate sunoess- 
fnlly on the cheaper oil.>). This must be a Diesel or some 
modifioaUon of the Diesel engine. It must be bettor 
bafanoed than our present engines. The frame should 
be Bubstantfal, and hot-riveting should bo used wherever 
peMbfa. The gearing should bo of the best steel, out 
aadiuacbinedaiidinolosodsoastoruninoil. This would 
praveat rapid wear, beoause dirt oould gain no ooeess. 

It wdidd also prevent expensive delays and breakdowu. 

An eagtoe such as I have b mind would find a ready 
safai BBiiong men of mechanical ability, men who would 
do toe {flowing and all the heavy work for small fannen 
Biora o^ply than the same work oould possibly bfl doDB 
by a small machine. Inoout BiauLAifD. 

Judith Qap. Mont. 


How Electricity Mak;^ tlte 


'•H 



Fi(. 1 . — A row of electric Ufhta on Mch side of the stable bade of the eowii 
end s few lights on the celling over the center nlsle give niBdent lUnintaistleii; 



E VBByoXW knowM that the secret of 
sucGcsM 111 dairy farmlug Is cleuull- 

JICHH. 

Where there are two commercial dairies 
In n community, the one giving the more 
attention to sanitation will naturally 
eland the higher in iiupular opinion, aud 
this Is tnie Irresitecllve of other commer- 
cial conditions. Hut how may cleaulluesB 
ho assured? Ocsid light utid plenty of 
good clean water are the requisites, of 
course. The question then becomes : How 
may these be obtained must conveniently 7 
Dairy farms ore nil Improving very 
rapidly, and It is an interesting fact, not 
generally known, that hU iier cent of the 
large milk producing farms of this coun- 
try to-day use electricity ut least for light- 
ing pur]>os4>s, and lii a considerable uum- 
l»er of such instances the current Is also 
used for pumping mid other iwwer pur- 
poses. 

While the advantages of electricity lie 
not In clcanlltiPsH alone, undoubtedly . 
where dairies are so otjulpjied, lids factor 
prOTOH the grreiest benefit. 

The writer’s purpose Is to describe the 
conditions at two of the leading dairies 
of New Jersey. The larger one comprises 
a farm of twelve hundred aeres, at Plalns- 
boro, N. J., TO per eenl of whleh Is under 
cultivation.' ^rom 3,5bo to i,000 quarts 
of milk Is the dally output of this dairy, 
and the milk flnds a rea(t.\ market ut a 
good price. The milk la rlean and the 
condltlonH undfO' which It luis been pro- 
duced and shipped are such that no 
change can take place Iti Us content until 
the bottles are opened by the consumer. 

The engine room, at this dairy Is 
equipped with a kilowatt electric gen- 
erator directly eotUMctied to a simple re- 
ciprocating stoam engtue. From this unit 
emanates much of tbe life AIM) activity of 
the entire estabHatUBMt It la, perhapo, 
r^ust to say that thla to tbg most Ira- 
Igitaltant feature of the dulrg. boeause 


there are a great many departments in 
such an enterprise, each havliiK sneceea- 
fully to carry Its burden. But It may be 
said, without prejudice, that as the cur- 
rent Is noed for lighting or power In each 
and every Important buUdlpg on the 
farm, should the electric service which 
this little set provides, for any reason tall, 
the loss would Immediately affect tbe 
operation of all the other deiHirtmenta on 
tbe farm, 

This is an evidence of tlie position 
which electricity holds In one of ttie torg- 
eet and best equipped commercial daltlea 

Fig. 2.— In this picture is shown a bottling room at a ‘'ceitifled” m lto form Ih America. 

in Morristown, N. J. Tho hoso is used twice dally to wash down tbe entire In the accompanying iUoetntlaiui we 

Interior. In fact, all buildings at this fam undergo the MHte traatment. Almw two Interior vlewa from a weli'knowB 

dairy which suppUee milk to several of 

our eaetern cltlee and suburban oommunl> 

lies. These ore representative of Its eiaos, 
and, therefore, will serve for elucidation. 

Fig. 2 shows tbe bottUng room in the 
other dairy, Morristown, N. J. This to 
a “certtded” milk dairy, and one of the 
raquiremeuts under which the produet to 
prodneed to that tbe interior of aU the 
mUfc buildings shall be washed down 
twice dally- In this room a waterthdit 
*«*> electric 'Ugdit fixture to In tae eeUlngt 
dlreotto over the bottUag atochlno; No 
other means of pennaneot jjtghtlng could 
•be used in such a place aiitf, -permit 
this rigorous cieansliig. Fortabto dl toii> 
terns are not clean, therefore they aye 
qultei unsuitable for milken it> haye -to 
depend upon, in a sanltacf ^ry. 5 
One dairy, the cow etabM of 
are shown in Figs. i. sad Kite toade tta 
growth oh the baoto of Otoaonttote. lUteh 
• buUdInc, wtdto ata«rip to ooitototofittote 1 ^ 

'' eotibodtod in' tte-deetm «ttoy'<iaea-cbat < 

. «riU msko «or better e«^i^, •• ; 

to the apbuii^ toC toto 
i/" <«'’tho flrri 'OQtopmei^ 

V . y . blectrtc gehwattog {mutt* 'hiete'^tpe 

Pig. 3 .- 4 .MUkiiig at 9 A. M. by etodtrie iMtt eeoms a ltonu]r, bat 
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ISm Fanctioo of m Unhrenf^ 


Soeti queadoiia determine ttm point of view from 


- - - ’' , ieun* Iv S', x lii Woodbfldge, Ph.D., dean of the be regarded. It 1m Hbort^dghted to eeo In ttal« expan- 

ao Odaoiida OA^aOdaya that sradoate faonltr, the epeaker eald that while mind alon principally the abandoning of what U old and 

dtawBlW^ ■*•««»«* *« aua- la man'a natural poaoeaelon, the dlacorery of ita uae tried and the roablng Into what la new and popular, 

la WKV ama- and aignKlfflnee in hta life la a genuine dlacorery which Wo hear of "new Ideaa of a unlvendty," but In strlct- 

^ 11^ atadd Alt ^ OM of th^ enlargaa bin Vlalon, begeU the aenee of a new and neas of apeech — or «ue might say, metaphyaicully — 

f ddA- nStht fiartatlonB in unlimited power, and gives him a new confidence. An there can be no new Idea of a university which is not 

t lUid opindliob df Hie mdden, historian might claim that the dlacorery marks the a wrong idea. For there la something Platonic and eter- 

iad manner of con- important eriala of olvtliaatlon. It Is set down as one oal about that idea, a changeless essence which ma.v 

'far '* rtwft Horn with of the striking events which cbaracterimd the be- ahlne through many changing things. The only sense In 

)p||lPK|Mt .WA'i d ih jt f id M , >W^ dtaoDW that ginning of what we call modem times. Yet It is not which it can be called new Is the sense in which we 

, l|llj|(dl!|>d’tld\d^^ is dangonnw, th*t Hia are de- aamethlng Incident to an artlflclal period of time, it Indicate that some one has seen It for the first time In 

W'’**^*^*^ toddidf to of taaiifllclent am- Ig the one event which makes It possible to regard the his own experience. There may be new courses, new 


tried and the rushing Into what to new and popular. 
We hear of "new ideas of a university," but In strict- 
ness of speech — or one might say, metaphysicully — 
there can be no new Idea of a university which is not 
a wrong idea. For there la something Platonic and eter- 
nal about that Idea, a changeless essence which ma.v 


Fl». 1^-Side view showing the eonstruction of the glider. 


Fig. 2.— The slkUng seat 
I and mdder controls. 


Fig. S. — Plan view showing the rudder 


stoUtlUiri kad Hint altogether past as anttqulty— the sum of things accomplished— methods, and i 

"tito 'to® Wwieldy, and no tndky that it re- to view the present as cg)t>ortunlty, and to see the older and long 

for fton«e thah be has be 

,iat lito — — 1 oi 

^ >1^ owato iwpertaiioe w«h ma- ^ id 

01lhilto|.!'of liUp des^ Ti es i B i MLT .. . I , , or 

all dtatoUttUg emuaemted, I wlU at- / \ / \ / V~ 

do «tolM Idea iH tlw mai^ / \ / \ / 

. o*ai*as(m thea, so Suit prospec- \ / \ / \ *” 

tta fM^fin fHl profit by my expertoucw. ' X X 

TM tohtoh I Chose to bnllfi to X \ / \ X \ 

Ito'filtolito tofih ed to aomwOTiric AwaKOAW \ / \ / \ th 

No. 1882, with the slight / \ / X ' ui 

dU(iii4«n»Huit fiOitf lest was added to the ' M *— ll ec 

^HUi.eiltihe wiiigii, I soon fooad that the /\ /\ a 

middhe WW.saOa to the triple objeotlon N Z / \ / \ CO 

HtUi ill wad clQuey to operato, did not fn 

ItttfO oaODlIl «(|>rUng apace and was so _ *”'* or 

toWiiHlat as «* n d< nf it was very liable to Fig. 1^-Side view showing the eonstruction of the glider. eo 

be sdriMu^ damdgod. Aceordla^y tla ^ to 

' fiotiB Of the safskirt was changed to thdt \ i sii 

sbonu .la vig. 1, whhto, of oonnw, In- \ / ^ op 

cnaeed the -angle through which toe rud- ‘ jl "^Vk / / Tl \ th 

der ‘millet move and elevated It to such \ \\ / x / . ■ —j it 

an edtoat that thwe wae no more danger \ I / \\ / ' ■" ue '■■■ ■ I'lfj—n H — X k to' 

of injofy. The control syetem, and seat* \f / \( — X, '■**' 

lag dmagenento ndiloh were' employed ^ ■ ■ -X X 1--' X , 1 f 

are lUostrated In Big. 2. The neat Is of ' / \ \ ^ [ ' ' cn 

canvda aeeoeoly sewed and ao made that , . X ' ' .rjF “{ “X'"' \ / nd 

It be slid hade and forth readily on ^ 

the nqtportlag members to salt the oper- I ' i- s^ i rX ^ \ / 

ator. The ooatrol constots >of two parts, ^ uu 

movable as indicate^ by the arrows, that elWUng •«* FIf- fi.-4*lan view showing the rudder 

which moves toe vertloel nidder sUdfaig ««**«>•• connections. hu 

latoraily over the bar which controls th^e - ■ — ' ■ ' - J co 

hoiUontal nidder. The latter, moves up 
and down and to guided open two’ of toe 
Btruta Both members of the control are 
provided with wire books which imss 
entirely through toe wooden bar and re- 
ceive the loops In the plcture-fmme wire 
which is used for working toe rudders. 

It may be obaen'ed that the hands need 
never be removed from this t.vpo of con- 
trol for working either of the rudders, 
and that It to much lighter, more posi- 
tive, and has a greater range than has a 
tover. The rodder wires imss over light ! 
brass pulleya which may be purchased at I 
any hardware store. A plan view of 
the rodder arrangements Is shown in Fig. 

8, while a lateral view to shown In Fig- 1- 
These are self explanatory. 

Skids msy be made so light and are so .. tic 

aervleeable, that It to a wonder that thoy itj 

are not uaed more frequently. An idea of bn 

their eonstractlon may be gained from 
Big. X They should be braced to the ma- 
ddae laterally by means of piano wire. 

In landing they should be allowed to sun- 
port toe weight of the machine only, 
operator tailing care of bto own weight 
1^ hiwMojc, 

tlfgag toe constrootlon which I have 
ondeavond to deeerihe, It will be found 
yeiy odoy to make ;toe maoUnq demonnt- 
hMe. 'B'be froht and rear redder supports 

gafi toe aUds mif ho rameyed and ifieead ^ ^ i- . . . , 

heObtoh or above Ihe' pUin^ and toe 'FkO gfilder at the instant of landing. an 

wIicAe ^ be fooiifi to ooehiv about one . an 

fiaui^ of too floor <4^ ipdUlM provtouely. To make future ahegfi. It to not a characterbillc of modernity, but he to snt 


i that some one has H«eu It for the first time In 
1 experience. There may be new courses, new 


' degrees, and these may displace 



Hkt 0Uat at the instant of landing. 


toto>(Mlhto all contooi wlree absuld be providOd with but ita « 


tooSl* ]«totoh may be ah^peft ovw hoOltli when the ma- 


fichtioto behause the mind has been dtocovered. 


older and long established lustitutious, but there can 
be no new university The accidents are 

old or new, the substanct. never; for the 

Idea of the university Is the Idea of the 

-g — organized discovery of the mliul. 

The university Is, therefore, not sim- 
ply a place where a numlter of people are 
engaged In teaching and being taught a 
number of subjects of greater or less Im- 
portance. It Is much mure than a colloc- 

tion of different schools brought together 

under one administration for purposes of 
economy or size. It Is much more than 
a hapbaztird arrangement of different 
courses leading to different degrees and 
framed to meet demands of the moment, 
or to Illustrate passing fashions, or to 
com|M»to with rivals. To soo no more Is 
to see with myotdc vision. To be sen- 
sible of no more Is to bo liwenslble to 
opiwrtunlty. The nnlverstty Is always at 
the beginning of a greater career when 
it finds a region which Intelligence can 

; Invade and master, for that means prog- 

X. '‘**"‘* organizing the mind's discovery 

, ' j,'’' It UK)k8 with n j(«luus eye on every edu- 
cational enterprise and every attempt to 

advance learning which seeks an Inde- 
pendent existence. 

We should enhance the Itellef that the 
university Is in idea, and shall he Increas- 
'^ficr liigly In practice, the most Important of 

human institutions. It sets faith In the 
■ ' " J controlling power of the mind In contrast 
with faith lu any other isiwer It In- 
sists that a tochnl(iue of curiosity, criti- 
cism, and control Is siiisTlnr to every 
other kind of technique, liecause It Is ap- 
plicable to every undertaking. II de- 
mauds, since there Is ahviijs an Intelligent 
and rationul way of doing what ne<sls 
doing, that that way he found and fol- 
lowed, not only In mathematics and r>hil- 
osophy, In literature and science. In In- 
dustry and the iirls, hut also In public 
life, in business, lu isdltlcs, In soclet}. In 
morals, and In reitginn. The [iroposltlon 
that wo must think one way In the clois- 
ter, but must live and liehnve a different 
way in the market, is to It lulolerable. 
The notion that we are the products of 
our ancestry. It supplements with the no- 
tion that we are the ancestors of jwster- 
Ity, making us thus Indebted to the past, 

, but obliged to the future. It alms to be 

[ the place to which men can look for judg- 

ments which uro disinterested and, there- 
fore, jiisl. It Is content only as It sees 
Ignorance, prejudice, passion, partisan- 
ship, Buperslltlou, and privilege progres- 
sively giving place to the life of reason. 

History may l)e rend la terms of poli- 
tics, or of economic forces, or as an evo- 
lution. It may also bo read In terms of 
the discovery of the mind. We may see 
man rising from the ground startled by 
the first dim Intimation that the things 
and forces about him are convertible 
and coutruUable. Curiosity excites him, 
bat be to subdued by an untrained Imagination. 
The things that frighten him, he tries to frighten. He 
would scare the earth's shadow from the moon and 


|i' Msg ptocliaMMl Inr oin vNpoktoMhl- "Y ObVlfM^ to to keep ns acquainted with sacrifice his dearest to a propitious sky. It avails not. 

ffejwtiwqiait'f *»» — wmwly toe mliifi AM to jtoOmote toe InMllgent peuetrkton of But the little things teach him and discipline his 

NH|toil#>tototo Mno toOMtoto^wito leailMa' hOlt-toelng to tolngs. Xf.iltof ti line, then the discovery of toe mind imagination. He has kicked the stuno that bruised 

JHMM'M' tohtoMl WUMfit aa holla on not only heavy, shmifi hlii -|lMrMto!e ot our educational programmes Urn only to he bruised again. Ho be couvorta the stone 

. ytoB .Uiitto waaiMk too-ltowo M moch ifc^ Afid to»M(itotoi,.l^ which they should be judged. Ar« Into a weapon and begins the subjugation of the world 

' toOMk ' , wo prevafli Are we Invadliig with HnglnK o song of triumph by the waj Such Is hto 

. '^-:toM>M«to»r.:Mitt.oltoBflo-toe fifaneiistaae to- m ' every depatouent of Ufa? Are hli^ty in epitome — a blunder, a conversion, a con- 

rilP to bring under the control quest, and a song. That sequence he will repeat In 

tofifitoOoMl. I Itoiito toY toat lOr too Itttfiw of roasHN^fiM ioitot «a well as toe greatest underimk- greater tolngs. He will repttal it yet and rejoice where 

' J toit w to' to to 'i w wrw fto fitMtoftoX fiOTWamutr No. lags of mtof Of iweh a typo are the questions which be now; despairs, converting the chaos of hla social, 

' dii|k^f toito 'iMtofi toOto Itotofi to h| ehtoMy aalie- those whoMlOVO that mind has been dtooovered will poUtlcai, Industrial, and emotional life Into wholesome 

*H' diMeito4to-«tot ladteated aw ask; and toto toU Instot that their Uhore be judged by force. Be wUl slug again. But the discovery of the 

""■tow 'tftlt toehtomed. toe stoafiatoil each qoeetlona suggeet aufi by no otoeni. mind comM first, and then the soug 






1849. Hariem Railroad cmr, drawa by 
horai'N, paaainjT the Tombs Prison. 


llem of rallroadH known hh the Nw 
York ('pnfral Llitea, we must Ko back 
to the '(tar 1)<32 In time, and in place to 
the City Hall I’ark, New York dty. Here, 
ou Center Street, waa built the xttiall ter- 
uUnul Htiitloii of the New York and Har- 
lem ItallroHd, w]ioH(> double tracka were 
carrletl down Tarlt Avenue and Center 
Street to a iwlnt near the City Hall. The 
cars were not nearly so larnte as, nor did 
they Hiiiiroaoh In comfort, our present 
street ears, and the locomotives conld 
have lieen coinfortalily stowed within the 
flroltoTc of the laruest locomotive of the 
present daj. The City Hall station was 
In the ufitown district of the city of those 
days, but durluK the first two decades 
of the uiieratlun of the road, the growth 
of populiillou and traffle northward ou 
Hauhnttiin Island, necessitated the con- 
stmetlon of a new terminal farther up- 
town, and In the late fifties a new sta- 
tion WHS built at Twenty-sixth Street and 
Jfourth Avenue on the present site of 
Madison Square Harden. The new struc- 
ture was considered to be one of the not- 
able butldlntm of the city of that day ; 
yet it is a (act that It c<iuld bo set down 
in the express concourse of the atathtu of 
1012, without lonchliig the walls or reach- 
ing the roof above. In 1S57 the use of 
steam loc(»motlvoH south of Forty -second 
titroct was discontinued and for many 
years the cars were hauled to the City 
Hall and back by learns of horses. Ho 
rapid was the growth of the city, how- 
ever, and the Ineroaso In the traffic, that 
the company decided to build at Forty - 
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UBftad fltatea. 

' uched roof, 'iieiill '««« ' 400 ' 

iMt In lenitlL. 'WttMp It 'Aftani tttokp 
were acco(iimo#iiMli ipA 
twenty-toar liablw 

taxed and left. tfe* 
fixet yew of djpettttttai fpdp tuUltaiie «t 
Itacpta iniide dee cdfie wnr dtnntaeL 
TwMjty-dre yeeSta tataix tbd Wtd 
faienued eo gnpily tbW Cbp etaUM had 
to be ndwyed. AddItioNMl tcta^ toexe 
laid and the caimtdty ef the IMl4hw wha 
ineieeaed by addihd tteee ahwlta above 
the old Btraetoxn; iBUe it«ek Wm dwe 
la the ya*r fm MiMr whir the m- 
PTOveBHoh oonailatad, hehhhet, hefota it 
begaa to pe«n taadeqaeto. 

Semaad Iw exaww 

It BOW becaoM eleetly aMatfeat to the 
manavmnent of the New Fork Oeatml 
Rallraed that, It adequate provbiion was 
to be mde for the Increaae Of the ftithka, 









oijienttlou tlironsli tlw* Park Aveiiuo tnuaeL fhelr tormiiiHl Hues and station, it was realized that 
kjr^Btly greater SItetric Operation and "Air Righta” they tiad before tliom a task of great difficulty, Involv- 

prlBClple, Wkep the New Tork Central Itallroud Company found iii^ new problems and calling for the most careful 

«l|»d ^ IWindUiig thameelvea eonfronted with the problem of eloctrifylug dellberutiou, it uom at once determined t<» take advan- 


Two 'por- 

t -'Mm .iiNtttiir ^ hao 

ectiaulto tint, at 
o» '«»a a ipiais 
Now Tork daiir 
a'^nhltin'ot tonanty-five to 
ggp^ A i$xm portioa 6f this to- 
mg AxwqA the OraOd 
'fWAtoaiJ •»« It '»•' MWowMT to 
liattaioli; jBorabik, npeditiOiiiK 

jgriAnt don«ei|il«Me both to tbe jnib' 
r mUmad ooapantoa, ziiuMe 

' hil^ iOgWoo 0* .Otimaa tbioagb trains 
«iaM.^a«ti>«liliMlerod. 

'.flw TcaiA P rO b W e s . 

M Mffiw ^ naUoe tho dlfflcalttos 
;o4h^ MBXlp«ntea tbo oompaBy to aeet- 
tttofWdatlwt ooodlttoiw, It abooU be tin- 
4aiNihM« Aat all the trains whloh enter 
tjhb tidaM Osatrdt Xemtoal bare to pass 
thbtmilt a ibwstraofc toanab running be- 
h»w Pnalt Aeenite to Flfty-slxtb Street, 
whew tbe tradka Averge Into tbe teni^l 
lawl. Vndee prevlowi methods of oRtm- 
ttob, th* tsaliw ran into what are known 
asi tracks, under tbe train 

||lted» wfaon the passengers disembarked. 
The, .empty oata bad then to be drawn 
bhokfito Mott Bawn, to tbe novtb of tbe 
Rhndm Btrer,. lor cleaning and prepnr- 
tfid hor tfa« next trip i after wblch they 
bad to be tdnwu <aii^ through the tun- 
nel into tbe terminal. It Is evident that 
thi* Amngement practically doubled the 
twto morements through tbe tunnel ; or, 
to other wnrda exactly halved Its capacity 
tor pasMQger aervlcle. For some years It 
bad hew woogplnd that the Ideal pr- 
rongemmit wohld tw to remove the stor- 
age aiM chMtitog yard at Mott Haven to 
ttie tecmlnal at Forty-second Street. This, 
however, would have necesslUted a great 
laowaas to the bIm of tbe yard and large 
purebaeee of real estate et high prices, 
(hjtaide of tbe objection on tbe score of 
(be gnat ooet wee toe even more serious 
one of the aoise, dust and smoke ooea- 
atoned by toe preeonce of an ever-lacreas- 
tog number of eteam locomodves to tbe 
very heart of the city. ib« solution of 
toe pwbtom csme, as it so often does to 
human aflalrs, to an unexpected way and 
from as unlooked for quarter. For thera 
can be ad question that the eerlous col- 
UMoa to the tunnel, near the terminal 
yard In January, 1M2, ocossloned by tbe 
Ibilum of the engtoeer of a train to see 
toe «mok»aDd-Bteaffl-bbacnred signals, 
wels toe predlspoetng cause which led, 
ultimately, to tbe erection of the present 
magatooent terminal atatlou yard, 
Tile ecddent resnlted to legislutlon at 
AtbaiQr, whleb required tt^ rnllraad, after 
e oertoln date, to substitute eiectilcal for 



Express eoneaursei a noMe hall. 120 by 272 feet, flaltoed to Bottidno marble. 








The general waking mem, capable of accommodating five thouaand people. 


tttgc of the situation by building a new 
terraliiHl oii u scale of size and magnlflc’ence 
which had never been approached iu any 
other terminal station to the world. This 
point l>elng settled, tbe question arose ns 
to how to secure the additional space 
uecessory. The purchase of the twelve or 
fifteen city blocks that would be reriulred 
would have Involved a staggering outlay 
of money, which, added to tbe cost of 
electrification and of the great terminal 
structures wblch were contemplated, 
raised the total estimate of cost to a fig- 
ure which even this wealthy cori>oration 
could not contemplate without some dis- 
may. It was at this Juncture that the 
chief engineer of the road, Mr. W J WII- 
gns, submitted to President Newman an 
alternative scheme, the merits of which 
were quickly appreciated and received the 
necesaary Indorsement. The plan was to 
utilize the “air rights" above tbe exist- 
ing station yard, by placing the new yard 
and platforms entirely below tbe street 
level; roofing the tracks over; restoring 
tbe iuterseettug streets to dty use; and 
utilizing the forty-six acres covered by the 
yard, by renting out the maily blocks thus 
rendered available, for the construction 
of hotels, apartment houses, clubs and 
such (liber buildings as might be deter- 
mined upon. The comparative estimate 
of the cost of a surface as against a sub- 
nirface station, showed that excavating 
lietow ground and building above ground, 
and thereby utilizing to the full the air 
rights, would yield to the company such 
large rentals that u good return would be 
realized, even uism the vast amount of 
capital Invested 

Direct Versus Alternating Current. 

The suhstlliitlou of electrical for steam 
traction having made It isissible to utilize 
tho air rights by liiiildlng a terminal yard 
and Htnfloii entli'ely lielow street level, the 
important question pn-sented INolf as to 
what system of electric traction would 
Ix-st mw't tli<‘ Conditions President New- 
man quickly realized how vital a question 
this was There was no pretjedent what- 
ever to go upon The conditions were 
new; tho problem quite untried. More- 
over, at this time there were two groat 
rival systoms of electric traction in tho 
field, the direct etirrent and the alternat- 
ing current. Very wisely, President New- 
man organized a s|)eclal board of elec- 
trical and engineering exiierts to thrash 
out the question. They did so; and It 
took them two yours to come to their final 
conclusion that, all things <*oiisidered, the 
direct-current, third-rail system would 
ls*st meet the condttlous. The New York, 
New Haven and Hartford t'omtsiny also 
have their terminal at tbe Orund Central 
Station. The management determined to 
electrify their main lines os far as Stam- 
ford, Cunii., and after mature considera- 
tion, they decided to adopt the alteruat- 
tog-current, high-tension system, using 
11,000 volts to an overhead line. Tlie New 
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York Ontrnl miburbun elootrlo *one wuh to oxfotid 
tlilrty-riiur mlteo to (Proton on tliu uittln lino and thirty 
mllea to Wlilto IMalna mi tho Harlem. The direct-cur- 
rent Hyatom haa tlie udvantaKoe that the third rail 
aSnrdH a more compact and Hhlp-tdiapc ay atom of con- 
atructluu; that the proNetire la lower: and that the 
rlNka of acctdeiit are reduced practically to the vaiiieh- 
liDt I*olnt The company have done the electrical world 
gnmt nervlef hy puhllehlnK very complete detailH of 
the original coat, coet of operation, and the rUke and 
aocldentM of oiieratlon, thereby placiiu; the art of 
steam, trunk-line electrlflcation In lawseaslon of u larije 
amount of very u«e^ll data. The New Haven Com- 
INtny haa uIho pubtlabed the facts hm to convenience 
of oiieratlon, reduction of train movemeutM, etc., hut, 
unfortunately, they have been aliMulutely allent on the 
all-lmi)ortunl queatlon of the relative total coat of 
operation by the alfematlnK-curreiit ayatem, aa com- 
pared with that of operation under ateam. It la alu- 
cerely to be hoped that theae Important data will aoun 
be forthcoming;. 

Some Facta and Flgureo. 

Just here, before deecrlhln* the work of building 
the yard and alatlun, it will tie well to give aome facte 
and dgurea abowlng the magnitude of the tank with 
which the archltecta and englneora were »mfroated In 
the flrat place, the total area of the atatluu la aeveiity 
acrea, which la exactly two and one half tlmoa aa 
great aa tliot of the next largeat atutlon, the I’eniiayl- 
rnnla Terminal, Manhattan, which covers twenty -eight 
acrea. It la over aeven tlmee «a large aa the area of 
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the Hoaton South Station, and over alx tlmea the hlr.e 
Of the Frankfort Main Station in Eiiroiie. It haa a 
total of Hlxt,> -eight tracka, of which forty-aix have plaf- 
jfonno, aa aguluHt twenty-one tracks In the IVunsylvanlu 


Terminal, thirty-two In Boatihi and St. LotfU Stattono, 
and eigliteen lu ttie Frankfort Main Station. The work 
of placing the two level* the station balow ground 
Involved the excavation of three million*^' onWe yards 
of material, chtedy rock, and hauling it away for n 
distance (*f from ten to thlrty-flve ndleM from the sta- 
tion. Thirty-two miles of track had to be laid. The 
old station of steel, glass and stone had to be removed, 
lu the construction of the ntof of the suhuritan level, 
the viaducts at the enms streets and at Park Ave- 
nue and the Matn Building, there had to be erected no 
less than one hundred and eighteen thousaud six hun- 
dred tons of steel work. This Is over twice as much 
steel ns was used In the couatructlon of the exlsUug 
subway In New York city and Brooklyn.. 

Ihe fireproofing of the tenulual — incasing the steel 
work and building flours and partitions— called for 
1,700,000 square feet of terra cotta hollow tile. 

This conadtates a gigantic task of construction under 
any drcumatauces; but when we bear In mind that 
the whole of this work of pulling down, of excuvattng, 
of hntldlng up, had to l>e done either below or by the 
side of the constantly-moving traffic of one of the 
grreatest railway terminals in the world, and to be done 
without any interference whatever with that traffic, 
It will be admitted that the approaching successful 
completion of this great work reflects the highest credit 
upon every one coacerned In Its executtwi-^mansge- 
ment, engineers, architects, contractors, and the utwr- 
atiug staff of the railroad terminal. Americans are 
Justly proud of their engineering achievements in w'orks 
of greet magnitude, and am<mg these the building of 
the world's largest terminal nnder such exceptional 
difficulties must always rematu one of the must 
notable. 

The Engineering Problem. 

Briefly stated, the engineering problem was to remove 
the old train shed and terminal bolldltig; to uxeuvate 
the whole forty-six and a half acres to 
au average de|Hb of 45 feet; to erect 
In the excavated area, the massive col- . . . 

umns and rtisir lieams for carrying the 
express level trucks (a ooustmctioii In- 
volving over sixty thousand tons (»f 
steel) ; to erect alstve this tbo viaduct 
and cross streets, restoring the original 
thoroughfares for use by the city; to 
tear down aud remove the old train 
shed with Us extensive terminal build- 
ing for office and general station uses; 
to erect the present maguiflceiit struc- 
ture, In which are housed the prliwlrwl 
otUoeH of the company and the Various 
coucuurses, waiting rooms, etc, of the 
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tii gnjlda, td"ia9Met tbW otoel work 

tvo new lay tlui tltadw apoa It, and 

the tmltti SwidoAHy ttm ihe oW ta the new 
:%<!)». Thia plan bn« b*to <olliW«d out with greiit 
ftieo(i«A We draw attention to the view of the work 
on i«iBe m, tahw while It was to full awtoff, which 
ibowa At the left a conipletea section of the station yiit-a 



The twenty-seven tracks of the euburban IcvcL 



The suburban concourse, reached by the Kcntle incline to the left. 



niid trnekH with electric irnlii,) '•liiiidliiK ii;ioii llieiii In 
the center N (he work of e\eaMi(loii. mid to the rlalil a 
section of the urlidiml yard. In the l■llc■k)(lollnd, to the 
left. Is shown the new post o(l!<-e lintIdliiK, In whlcli 
are housed also n areal tnany of llie inana«itiK and 
cU*rlcal oIIhvs of the railroad In liie ivnlor is the old 
station train slusl and teiininal ImlldliiK Tlio woiU 
has i)iok!t,ss<m 1 craduall.x from (’ast to west, and fo-da> 
the rennilnliiK excinallon lielow Vandeilillt Ateiiiie Is 
heina laisheil to eomiilclion 

A New Civic Center. 

By referrliiK to our front iiaae enamvlnK. it will lie 
sei-n that for Ihe preseiK. the Mtation .’turd trueks will 
lie e.yposed to view in Ihe area north of the station; 
tiltlinntely. however, these spaees will Im' eovered li.\ 
bulldiuas deslan«<d to present as far ns possllile a niunu- 
luentnl cITk'I ; and It is pioliahie that liie liuildinas 
will include uiiiseiims. Iiolels, liiiMlness blocKs. I lieu- 
tern, eluhs and oilier sirueinres wlileh admit of Isild 
architectural trealnieiit on u larke scale, if the iires- 
etil plaiiH an* carried out, Ihe liutidluiis will Ih* creeled 
l),V tlie Itiiltrond ('ouipany and leased for a Iona term, 
prulailily nlnel.v -nine years. The cost of the liulldiiiKs 
will lie ro|iald to the conipaii.x In yearly Installincnts. 
Supli a plan Ims the prent ndvanlaKc (h«< the mllroad 
Couiluiti.\ can nwne tlie rlplit to exercise a strict 
aupervistou oxer the arcliltis-tural features of the Inilld- 
Inii, which, ns far as tHisstlile, will Is* of elassieal or 
seuil-elassleal fixsiliuent. A itiii(|ue and liiphly ixiin- 
inendalile feature Is the fact that, wlieti the thirty- 
two lilis'ks of Ihe siiiilon site hax'e lM*en lailit over, 
thej will (smtaiii Init two chinine.xs— the.se Ih-Iiik the 
two KHioKestacks of Ihe terminal power house, sltnaitsl 
111 one cornet of the site, at Fiftieth Street and Bexim?- 
toii Axeniie. All llpht and hwtt for the ImildliiKs will 
Is* furnished from this imxxer house, ritlmiitely. when 
Ihe whole ansi shall hiue Ihh'Ii isneriHl In. there will 
list* iiisai (he site of the old anil iiii- 
slplitl} xard with its smoke and dirt 

and noise, a new stx'tlon of the cK.x, 

wlilcli In tlitt disnlt.x and barraon.v of 
its iirehllectun* will lie iiiiis|ualed in 
an.x pari of (ireaier New York. 

The UeslKn of tho Terminal Building. 

It la iirohalile that no lailldlnp In 
aiieleiit oi mislern limes has lipi*n made 
Ihe sntijwl of such an exhaustive study 
as the new tlrund Central Tcrmlna,. 
Two prominent Arms of nrehllis'ts In 
this rlix. Messrs Warren & Wetmore 
and Messrs Itissl & Stem, have tsil- 
lalMirated la Ihe Work. To tlie foruier 
flrm Is due tho liroad out lines of the 


deslcii imd what nilslit he li‘riae(l the peneral :i'sthelle 
Irealiiient of the snhlert. while (lie IiKfer film are 
resimiislhle for wti.it iiilplil ho ealli'd the eiiaiMoei- 
arelilleel fealnro of tho work Thoro Is a poiioral 
eoiisoiisiis of iMihlle opinion tlinl this eollahonilton has 
resnlled In a hnlUlliip I'f whlili the elty ina> jusll.x 
he piond Amonp Ihe pieal leniilniil stalloiiK of the 
worhl, we know of jioiie (hat Miipa-si-s this in tho 
eolifoiiall.X of lls iiullllet luio lo Ihe piiiposos o| iiie 
liiiildlnp. ’I'he penoinl erteet Is ono of proiit (l)piiitx and 
heiint.A . ami Ihe decoruthe fe.ilnies Inixe heoii so 
judiciously .ippllod Halt thel fulllll their iiloper put- 
jHise of aceeiiluatiiip the ]irlncipal aiehlloeniiMl ele- 
iiienls of tho stimniiio ralhm’ than, as Is so often Ihe 
case, detraelinp from I hem 
.\s fotmlnp Ihe «'<iimiierelal palowa.x for a preat 
sxsiein of railwa.xs lo the heiiil of tho eonnlix's pwal- 
ost <’lt,\, Ihe Fort -second Stieet fai.side, crowned hy 
its iiiiposiiip proiii> of Ktatiiar.x, nmsl he pronounced a 
notiiltle inchllei’tnial success 

Interior Arrangement of the Terminal. 

The new lerniliia] stiitliin will liave four separate 
levels At the prude of Fort.v-seeond Stns’t will he 
Ihe palleij ; hclovv that the great concourse on the 
level of I ho forlv-mie tracks Unit will handle the 
throiiph express Inilns (hi the third level will be 
tvventj-soven liiieks for tho suhiirhan trains; and helovv 
tln'se. riinnliip oast and west helovv Forty-third and 
Foriv-llflh sii<s»ts, will Is* suhwa.vs for handllnp Ihe 
liilKtuiid and oiitlsmml liappapo 

tSroiil attention was paid to the iiroh1(‘in of s,*|iaral- 
Inp Hie Inhoiiiid from Ihe oiithoimd traltle, so ns to 
Insure that Hu* iiassenpers and their liiippape vviaihl 
flow 111 an niihroken siieiiiu from striyt In train or 
from train to street As part of this iilan, it was 
d(S?lded to aliollsti slairwavs and siilmllliiti* lueliinsl 

plnnos or "riinips" as thov which, after 

luucli experlmealaHoii. were huilt on a piiide of olpht 
feet rise to ever.v limidred feel ot lenpHi To avoid 
conpestlon lai loss Hnili tvvolvo sepanUe out raiits's to 
Ihe station have |>een provided The jiassenpoi imr- 
ehiiscs his ticket In Ihe expri'ss eoucomse, aial iHisslnp 
to Ihe next eonnler. turns over his ticket iind linppape 
checks to Ihe transfer eonipanv, vvlio send Hiem h,v [inoii- 
imiflc tubes to Hie liappiipo room, wlicro Hio Iriinka 
are chisrkeil and the Hunk elus-ks sent hack I'asslup 
throiiph pates on Ihe side of tho coiieiairso o|iposlte Hie 
ticket olhees, Ihe iwisseiiper walks down nii an easv 
InrIlne to the o.x|iress passeiiper iilatfoiins, vvlih-h ate 
at the HUnie level as the floor of Hu* eni's. and there 
boards Ids train The handllnp of hiippapo Into and 
out of Ihe liulii is enllrely se|inraled from the piis- 
I'M (.( 11/0 4 '*" I 
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Poat office And generAl railroAd office building. 








The Hen Her Own Bookkee{»er 

N o mnttff how nhiowd Rt nliiluB ni u Jun 1 ih 

tUluk In In no iKiUltrymun onii tell \^tth nut decree 
of cortajiitt which are bla bent latern with ml kwplnitaii 
«i>tunl rec nl <f the lavlnjf Ah In dhei walks of life 
the credit In iiultc liable to go to the occiialoiml later 
hot coiwtant cttcklcr while the unlet liiduetrlonN ben in 
ttadiv inlejudged In order to diieinilm Inw nnich dg 
pendeiice can Ite put 1u the JiiilKiuent ot a iw iiltrvumn 
a careful record was kept at an etiKrlnnnt farm In 
MluneaotH la terv few cuMeN did the eMtimaU talb 
area appro^lmateb with the actual work »f the hen 
One hen which wuh tatimated to 1 h\ J'd ckkm laid 
ae a malter of fait unit Wl In the t*(ir anothei hen 
rated at JOs h r veai labl cult 4<J <>ii tin other baud 
a hen with an mO-pku itpntatloii laid 1'^. while one 
aetimatud t lav no acluallv laid tU Iho figures 
ar rnMnictl fnm this txiHilimnl atatlon sh w that It 
fa absoliitelt neeessiiri fir a iHmltriuian h kwji occur 
ate rw( rds (ttherwlse In canii a w<>ed < at ilu ivi>r 
laytrs from I he g od bnl must let the li/\ Inu con 
Unue t( tut up tin pnllts of the otlnrs \ls not 
knowing the mother of iht egg h<w cun tbt imultivmuu 
hrmtd good Inttrs und prise lumltrt ? An net urate 
pedigree Is ImiMwslhU wllUtut ctnatant und ttdions 
watching 

After cogllutlug oti this mutter fir soiui time two 


Entaring U|« naat alki 



A battery of four neata one with the 
gatea down 

Staten IhIoihI poultrMniii oucelted Ihe Idea of Uttlug 
the hen keci her (wn record Tliet tried out the 
acbemo and fi and that It w rked 1 |h fectlon The 
Idea was w lavtl that tin v were siirprlsid when 
aptdjjng for a j ufint t find that munv othtis Imd been 
endeavoring t j do iso s mt scheme for ketplng an auto- 
xnatlo reof Id of th» hen s work llowetei while having 
the saim object In view tlulr methods were entlrob 
different Home if tin patented recsiidlng nests were 
go liifrlcnte and rwiulmi so ntiicli f th( hoii (hat no 
■elf r« siwctlng fjwl vv< uid enter them Howtvtr the 
apiwratUH devised liv (luse tw< luveiitois calls foi no 
work on the part f tin hen uutU slve leaves the 
neat end then all thut she bus to do le to stoop 
under a gate that iwrtlallv d ses the oitrann Hy so 



taint light frota a dark laMtwm op 0^ A 0 
tnakipff^ a tmid fire Siam as wht) ug b« , 

An our NSdpni hsVe pwbsWT fftbiMi Hf 0 
figd” M A gafa^ipt call, astili da ntpd to 

h^fdmtoai fAf the rgipdd *tiat ttp 
ev0am»tf pt «0i«Htop vagfga hppiodtoto«i% 
the «iBUin(t et totitt tint totfa «n to ^ iWh t 
chshkcsi eyd vontlato m m cdtitodtoast box, icnif 
to diameter, aud ahoat «n iach iittto. twotatolito t IMA 
of aafentwo waatid up in a «4 l Tl»»e fa ohe t# tih# 
boxm tor eadh toom that it fa to be Stotactod, Mif toeg 
all oonmutideato their aemmttonM of {tght etoatitoltr 
to a eottiuou fawaiver. w<fateh Je deatgiMMi sa toUatot, 

In tfaefiato 4^a fatoe hotoeetluw 
a tWh wive, ^it a toot la leagth tortotos itoir 
light maealtoai aiuintotoin fruiap, aifafad %J[to g 
galvaaoitteteF d^h-e The gnivunometai aaitl i wetobs 
about an otta«e and Iwe an electttoal ffafafsiKW of 
Are thowntod oluna One termlual of the ooH diptototo 


Crawling out of the neat and reglaterlng her 
autograph. 

doing she regfati rs her autvigraph on a piece of l«per 
As shown to the drawing the ben walks up an to 
elltMsd board to ibo nest lu ho dolug she strlken a 
trigger that relenseH two gates, which droii down and 
bar the entrance to aiij other hen The hnier gat© fa 
hung high enough to iiermlt the hen to < rawl under it 
This fa no hardsht)! for the fowl which no donbr haN 
lieen educated to crawl under fences But In Miuatttog 
so ns to crawl under the gate, the hen tw obliged tp 
bring u crayon siraptied to hey leg toto contact with 
a trtece <if iwiier on the luclined faMFtt thus hairing her 
autograph after pasaittg out of tlie neat The outer 
gate Is oaallv negotiated for it eonsisfaHif a Ngbt wire 
frame that swings otrtward reodHv mioiigb However 
this frame will not swing inward and so nets as a bar 
against tbo eot ranee of any other houa to the neet The 
tncllued board is mounted on a aprlug at Its laiicr end 
so ns to make the neat udaigable to hens of various 
slaes After the egg has lieen hild tho nest remains 
cUised until the imultrymau arrives to reset the gate 
and remove the ogg and autograph record of tlie beu 
Co dlstluguisli betweeu heiw, each fa provided with a« 
liultvidual color and If there are twit colors enough to 
go lound corabtoatioiuK of cmkira an provided for a 
a hen mat wear a crayon on each Ug The crayon 
In Idera as shown In the drawing an> secuied like the 
steel spurs of the fighting eugk and aie made of 
iilutiUnlum They are so light aud fit so will that the 
hen does not notice them aify more than one miiloes the 
ring on hfa Auger It baa been touud that the crayons 
lust fiom six to light ww^a Without anv utteutloh 
whatever Altliough the deiloe may atrlke us as afaifa 
lug beoauM ot ifa novelty it has olearlv pioved fas 
ttoclencv trad fa b«tog hxtenidveiy inttuduced auiong 
jsiultrymen 



The ktomtoium eru/etPiMlMar on Ite 
baa’a fag. 

a cup of niercurv B while the other conneeta with the 
KUspenalon wire. Tho tranandtter of tneohaniggll eye 
n fa placed lu circuit with battery Jf, coil 4 and mer- 
cury cup B When a ray of light tolls ou the cel) i> 
it varies the atrength of the eurrent paaslug through 
the «iil A causing it to turn, hrtnglng its ktwar ter 
mlual into oodtact with owe or otter trf tte satACpewe 
f aud thereto cloalng a relay fauttalulug the 

atarm goug The aensitiveuiws of the reoelcer nay 
be varied by adfustlag tte acrewa F Tte atom tett 
fa actuated thfohgb tte intermediary of a Jack alni* 
tor to that iMd to tetophoiw gwltobbaanto, a® ttel W«» 
the circnit fa etoaed the ted ton cnntiiiae to rtoli wdu 
ir to stopind te theawtog a awltctt ffltjatpped wttl« tWa 
atom aitoaratte tte good mau of tte houac mi> olttto' 
her to iieeoe cfaKtotoBt that tte twMfaktog aatoultoit apa 












orders for nesu’ly 







^^^ |lla(%d b^inre winter is half over 


; C^lftc hu eftidyM many socceadhd* many eitia- 
■ \ aeaaoiw ’ , 

micocmpt. 

•Naaiar Hi ^ lA hietoiy has CadtOac etiHiuataam been so 

- 'Cit ^ ^ehdly, lalma ^ '^ntiy by storm. 

tike rile deet> soft upHolateiy. the yicW- 

. qttslilies ^bl.'atmosi. velvety 

' , - ‘liltAitit .ei^iHm: cd ahundant power. 

,, 'riie. Hrie 'Of control; 

of mtiwtwiaitce'; the ' pntcri- 
^ 'CiK^e ,'polcp oleotricai 

, .’ . 'tgHiiah: of :attipihi|*(i ■|d^<«kifciiig;ahd' 

pw at its Me todi/kc; 

riband abiQit coOhriess d^ermtkf^ 

.,;;r ^ stpflop'thi? a . Oit: wbicH .leaves^ ii<it^h|r to 

;■' '^'''\l»e;-!dorired, 0^0:^ ^really worth whifc^MSh^ a 
' ‘ gimtter expbikdimi^ v^iU " 

’'^tliOCiiiii^ {whriiK!rion''M ki:geV •cahr|or;lfB~‘ , 
' ri«e;Cidi|«rjcatatriioCadplaip,,p^ ','' /i' '■ ■ 

ne^.modefwas' imfpdlliwjfeii^ Wii- 

entire', ehd^oiis^oa^tit.^ ^ tli|r'..heii 
sey^f' Contend 
, iridlrio^ • 'prd^' 


tional upon our, being able by some means to supply 
them. . ♦ 

Without seeing the car or even its photograph, more 
than 3,000 individual purchasers placed their signed 
orders. They had confidence in the Cadillac car and 
in the Cadillac Company. 

Four thousand of the new care which have already been 
delivered have vastly intensified the early enthusiaam. 
They arc proving that the confidence was not mis- 
placed. They are confimiing tho wisdom <rf those 
who placed their orders in advance. 

Nearly everyone you meet ia—to use a common expres- 
sion-^ “Sold on the Cadillac.” There seems to be 
almoat hone left who are not convinced of Cadillac 
pre-eminence. 

As we aaid at the outset: We believe that ordere for 
nearly every 1913 Cadillac— including those for 
spring and summer deliveries— will be placed before 

, ^ winter is half over. 

It behooves you, therefore, to arrange for as early a 
delivery as your dealer can give you. 

By heeding this advice — given you in all sincerity — you 
will avoid disappointment. You will also avoid the 
necessity of compromising on some other car^ — a 
pn^ding which almost invariably results in an un- 
satisfied longing in the mind of the man who has 
once concluded that the Cadillr c is the car he Hants. 
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BtanB»iag Coort Tn e tAm la 
PatantCiMi 


G. V. Industrial 
Trucks 

G. V. Electric Trucka were the pioneer Elcctrica and tlkey an die 
leaders still- Thousands m use. They already dominate the comiiier> 
cial electric field and we shall tr«bl« production facilitiea in 1913 
G. V. Industrial Trucka aupplant, among other thinga, that waate- 
ful institution, the two wheeled hand truck. In freight terminals, indus- 
trial plants and private warehouses, one truck operated by one man will 
haul one ton of miscellaneous freight 200 yards in one third the dme five 
men would be delivering a load with hand trucks. 

The truck here illustn- 
ted is used in several sixes by 
the N- Y. Central & Hudson 
River R. R,, D. L ^W., 
Illinois Central, Central of 
Georgia, Gyde Steamship 
Co., Pacific MUls, Win- 
chester Repeating Arms Co., 
Boston Mfg. Co., etc., etc., 
and scores more am building 
for railroads, textile mills and 
tr manufacturing plants. ^ 

The operator (an ordinary freight handler) rides on the truck, 
guiding it anywhere, at 7 miles per hour. This type is about 4x7 feet, 
has a capacity of 2000 pounds, a weight of 1750 pounds, and a mileage 
on one charge of 25 miles. The cost of current is as low as Ic per mile. 

The G. V. Industrial Truck is the simplest of all similar trucks 
electrically propelled. It has sinjple reduction gearing and one motor only. 
Orders are solicited now for early 1913 deliveries. 

XjOtalog lOtF on request. 

Hie General Vehiele Co.^ Inc 

# Faemny, LONG ISLAND CITY, BL Y. 

«hlste» kfitei n fc W s M l — .^ 1 1 ^ 


IN Hooae Ootemmea oa Patswbs upen the 
hMrtags en the OMtAald U« tor tiw 
vision at the patsnt law, and aU the wfl- 
ten who have dIsonaMd patente In the 
S ci xx Tiw o iMaaionx and SomaiauiT. 
agree that the patent tews at the United 
States, so tar as they deine the fUdris 
o{ patent ownos, are tnndansntalty 
sound, but thst all the impertsedstte 
Which have been imputed to the patent 
law can be traced to matters of pnutloe 
and procedure. How sw^ Improronsate 
can be effected, without any action on the 
part of Congress, bnt simply by sot of the 
courts themselves, has been etrllringly 
lUostrated during the past tew montlui. 

So notable have been the dmnges in 
practice and procedure accomplished hy 
the courts themselves, during the past few 
months, that it can safely be said that 
by these changes more lias been aooom* 
plished to Insure perfect operation of the 
patent laws than would have been ao- 
compUsbed had all the proposate for 
cbanglnB (he intent system which have 
been agltoted with Increaalni^. fervor in 
Congress during the past few ybars been 
enacted and carried Into execution. 

The first change related to an evil which 
patent lawyers have frequently comment' 
ed on and which lay at the bottom of the 
case of Westinghouse Company v, Wagner 
Oimtpany, IT 8 Fed., 861. in that case the j 
Coart of Aweate tor the Ellgbth 01roalt| 
had afiiraied a rale under which all an 
infringe: has to do to secure himself 
against a rscovary of profits Is to add 
something of tila own to the complaloant'e 
device, a thing which can he easily dome 
la almost any case. 

(hi June 7tb, 1612, bowevar, wttbout 
waiting for any amendmsnte to the tew, 
the Supreme Court of the United Statee 
upon an appeal from the case above cited, 
Westingbouae Electric and Hanofaetullng 
Company ▼. Wagner Eleotrto and Idanu- 
tactoring Company (225 V. S, dMl, 
vened the decree of the Oliouit Court 
of Appeals. By tbia decision of the Su- 
preme Court the iollowteg prm>osttlona pt 
law became estabUahed t If the Infringer 
has sold or used a patented aithde, the! 
patentee is entitled to recover all of the j 
profits. If a patent, thaagti wdng oldi 
elmaeats, gives the ontlee value to the 
combteatton, the pstentee Is entitled to 
recover from an Infringer aU the profits. 
If profits axe made by nsiiig an article 
patented ae an entirety, the inttlnger is 
liable for all the proflte, tudess he can 
toow, and the bardtV is on him. that toe 
profits are partly the rssidt of soiim 
tolngs Bsed by him. If the inltlnfUr, 
bowevtov hf commlniriihg toe eteamite 
renders It impossible Use tlie pteWnWe to 
saeet toe reqnlremeot M«orttoh»snt, 
to* Ohttre Inseparable pxodt igtiiit he given 
to toe patentee. In sfibb A «aeA as to 
toat sf a teustee «e odntoslng 

gatoa, toe Ms should l#Vna tos guilty 
and not on toe ijmoeslt^!?Nhis luteAp* 
pUqs even tf the 

did hot preponderatoi W . 0 ^ Of 
l^fita The own«r hf A #atdl psritti Of A 
■toad 'Is eqnally 

tks 'ownsr of a tog' 

'.totoAiiirited may, 

to ihstiy oust upori 
it,' aa hh 
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ilVINQSTON & CO. 

l/'' :• . ,1 ikeMPMAYia 

<)C«TIIA1 tCKMINAL BUILDINO 

7 Q EAST 46tm Street 


Electriqal Construction 


OONTRACTORS f^ll ELECTRICAL EQUIPMENT 


IM iHK DiCTAraC^ mit oi 
ttilKaBdi now io use in Raflroad 
Olikies Itu f aSed to make (ood 



An Electric Truck Saves 
Its Cost In One Year 

Think of that Mr. Business 

jMan! The money saved by an Electric 

'Truck in one year approximately equals the money paid 
;for it originally. And it gives the most efficient, dependable ser- 


One 5-ton Electric Truck will 

do the work of 3 horse-drawn teams. It will 
save $12.00 a day or $3600.00 a year on an average— 
about what it costs to buy the truck. Proportionate savings may 
be effected with all sizes of Electric Commercial Vehicles. Of 
course the operation of the Electric costs something— but, that 
is where the economy ccnnes in— in the reduction of the operating 
cost of horse haulage. 

Where Can You Make a Better 
Business Investment? 

With Electric Commercial 

Vehicles, there is no risk of sickness or 
death; of fire or explosion; of highly expensive repairs; 
of any of the evils common to offier forms of delivery. 

Electric Commercial Vehi- 

!cles are dependable — they will work effi- 
ciently eve^ day in the year, if necessary — in all sorts 
of weather. Stable space is saved— stable help stable worry 
are reduced to a minimum. 

Each Electric Commercial 

Vehicle is rated to carry a certain load, to 

go at a certain speed The driver cannot run the ma- 
chine beyond that speed, hence tires are saved, unnecessary wear 
on mechanism is eliminated. 

Electric Commercial Vehi- 

cles are simple in construction, easy to op- 
erate. Any ordinary man can quickly learn to run an 
Electric. Power costs veiy litde, and its cost is steadily decreasing. 
You really should investigate Electric Delivery Service NOW. 


Intere^ing literature about Electric Commercial 
Venkles sent gladly. W rite today 
Publk Merest and private advantage both favor the Electric 


Electric Vehicle Association 


ISQSrON 


Of America 

MEW YORkt 124 W. 42 nd St. 






Wwi^Co. 

Interior Hardwoad Tite ud ^ OdbiMt WtA 


•M Aom himUmd thm foMmalmtt 

New Yoric Ceninl Office BoUmg, New York City 

The Trinity BuildiDg. New York Gly 

T1>e WhitelieH Buidmg, New York Gty 

The Truft Compeny of America Building, New York City 

The Hall of Record*, New York Gty 

The Tune* Building. New York Gly 

The RilB Carlton Hotel, New York Gi^ 

998 FMi Avenue, New York Gly 

muJ mmny oth^r hmXUBngt in Nmo VorA Qty. 

Harrit Tniit Company Building. Chicago 
Carnegie School*, and other* h Pilt*burg. Pa. 

The Cayteague Hotel Montgomery, Ala. 

The Empire Building. Bimringham, Ala. 

The Chattanooga Station, Chattanooga, Tenn. 

The New Willard Hotel Waahington, D. C 

The Connecticut Apartment Hou*e, Waahington, D. C 

The New Utica Hotel, Utica, N. Y. 

The Bakimote Court Houae, Baltimore, Md. 

The Mohican Hotel, New London, Conn. 


NEW YOKK OFFiCES 

1814 FUtiron BuOdinf. TglepboiM 5393 Gmmitry 
Hniiein Office. 103 Ewt 125th St, Telephone 3819 Heriem 


Electrene 

An Improved Fire Exiingmsher 


FOR ELECTRICAL USE 

Electrene i* a non-conductor e^tedaDv witiUe for power ataliaoa 
and high class machinery generally. 

FOR GARAGES AND AUTOMOBILES 

Qectrene positively has no equal for putting out fiieo from gaso- 
line. It throws a strong, steady spray that can be instantly 
and accurately directed where needed. 

For General Shop and Home Use. For Sh^tping and Motor 
Boato. 

No training necessary. Simply turn the nozzle. 

Made from heavy (16 gauge) drawn brass tubiog; tested Under 
water. 

Style X has a triple air lock ; equip^ 'with standard Sdsadei 
valve with novd extra air cIikk. 

Made in three sizes, 1 . 1 H and 2 quarts. 

Has no pump to bind or break. 


ELECTRENE COMPANY 


WUlahaU BniMinf 


Nmi^YeekOty 


<tf jwhcttag to ■as^^atasotemt'^ J 

■' patent ‘taws liy aflt o« 

The other obangee wht^ , J 

the pnettas and preoedme wiA«! ffri sat* 
ant law hi the dilef tospeeta *4 w|iW» 
they have been critlnlsefl, wvsi ahedsS* 
pushed on November 4th, 190^ ty 
Supreme Court of the UnlWd Stataa 
when the Court promulgated fta taevlaed 
Boles of Practloo for the Oourts at Bgatty 
of the United Btatee. 

The chief orltlelsm tUrected' agataet the 
existing patent system has alW«ys been 
that in patent Utlgatton testlatony was 
ordinarily taken, not In court beifOre a 
judge, whoee good oflkffis eonld be x«Ued 
npoD to expedite the trial, bnt out of 
court before an examiner, who was pow- . 
erleas to ocmtrol the length of the eomm- 
Ination or the prolixity of the t est to opy. 
Thus, it was poestble to expand the teefl- 
mouy to nnseemly length and tbua lntn> 
pose Intolerable delays, and well-nigh ' 
prohibitive expense upon the weaker liti- 
gant. There was also the possibiuty that 
even after this enormous bulk of tsstl- 
mony had eventually been passed upon 
by the court end a decree made tbeieon, < 
the Appellate Court might reverM the de»' 
cree and eend the Whole cause back far g 
new trial. Involving a rQ)etltlon of the f 
same tedious performance. How this has 
been revolutionised by the New Buies pro- 
mulgated by the Supreme Court appears ' 
from several of the Rules themselves. 

New Buie 46, relating to trials, requites 
that testimony shall, except in extraordi- 
nary cases, be taken In «wn court “In 
all trials In equity," says New Bole 48, 
“the testimony of witnesses shall be taken 
orally In open court except as otherwise 
provided by etatnte or these rules. The 
Court shall pass upon the admlsslhlUty 
of all evidence offered as In actions at 
law When evidence Is offered and ex- 
cluded, and the party against whom the 
ruling Is made excepts thereto at the 
time, the Court shall take and report so 
much thereof, or make such a statement 
respecting it as will clearly show the 
character of the evidence, the form in 
which It was offered, the objection made, 
the ruling, and the exception. If the Ap- 
pellate Court shall be of opinion that the 
evidence should have been admitted, It 
diall not reverse tbe decree unless It be 
clearly of opinion that material prejudice 
will result from an affirmance, In which 
event It sball direct such further steps 
as Justice may require." 

New Buie 47 Is even more explicit; 
“The court, upon application of either 
party, when allowed by statute, or for 
good and exceptional cause for depart- j 
log from tbe general rule, to be ebowu by ! 
affidavit, may permit the deposition of 
named witnesses, to be used before tbe 
court or upon a retorence to a master, 
to be taken before an SKamlner or other 
named officer, upon tbe notice and terms h< 
•pedfled In tbe order. All depositions 
taken under a statute, or under any such " 
order of tbe Court, shall be taken and filed “ 
as follows, unless otherwise ordered by 
tbe Court or Judge for good cause shown. 
Thrise of tbe plaintiff within sixty days ~ 
from the time tbe cansO Is at Issue ; those 
of the defendant within thirty days from 
tbe expiration of tbe time for the llltng 
of plalnttfrs depositlone; and rahattti}g 
deposlttons by either party within twenty 
days after the time for taUnff original 
depositions expires." 

New Bale 48 deals directly wttb tbe 
aoreet subject of patent practlee, hagMily, 
tbe testimony of expert wUnesees In pat- 
mt and trade-mark caaing. “Ip a case 
Invelvtag the validity or Mffite' of a pab- 
ent mr trade-mark,” .sayg yule, "the 
Dtatfict Court may, upo^ ftafthm, order 
tbit |be testimony In bhtef dV, expert wit- 
twMM, whose teetlmoay Jp direeted to < 

; matters of opinion, be set»dweta la affb 
. 'da^ 'and '.aw la tbtae 'oB 

■ tii^,#iintitt within 

‘ sasta la at tarae;^tbaae 'iatm 

: . and' 

ad*s*lia; 








Chirivaled 



I? IptiA Pbjiqf Eqiiipinant Free 
. ■*; a Yeiir to Pay, 

HeJlb^^Fne 

W|j*n4 itylM, In fa 



Hm Bnamitk^Bdke-CelMatf C<k 

tNM.eaiM4ai ». W«hMfc Ay— w>.C I i to — 

^ jbL * Price* 


I Gange R«nt I 

It money wastod I 

Hwp !« « pprnble firapfoof gsng« I 
that will pay for Itielf many timei I 
over in sav^ (toraire. Giiret more I 
protection to jwar car than a i^iic I 

garage, with no conatant drain on ■ 
your pMketbook. Maicci pouibie ■ 
haying your «r the initant you ■ 
want it without depending on pa- ■ 
age men. You alwayi hnow where ■ 
your iptf it and that it it well-pro< VI 
tecte'd from fiK,, weather, thieree W 
and io^nideri, U you put it in.a r 

IVuden System 

J FoftaUiFmpfOol G«mf» \ 

aJF bpilt of beaeSygaltodaed patented 
Inetel tmiti wiueh Intenock and 
Report emh ether, without fhpne 
Wetk, C^auMitteedtohuUUfetime. 

lie h eylm i Biy ^i dwws 

' ' |a teawiiii nn rnt W^ t e^ atWeeMii^ 

'SmSi. eaMHaeiiei'hiwetMei ai awaanr. 

^ M. 1^ Ml M.M .m 


SOgiit <!(« erowexamtaa- 
4^4 the Court W Judffe CMlV <ni motlaa, 
dtoet that oaM eroeeexanlaatlou and 
sny re-exaiulitatton take place before the 
Coart upon the trial, and wUean the 
afltaikt la pfodooed and eabtnlta to croaa- 
exeialiiation in cootpUance with each 
dlreetioD, hit afBdarlt shall not be used 
evidenoe In the oanae.’* 

The MMl of the fiupreme Court of the 
trutted States to prevent prolixity of teatl- 
mony and undue expansion of the record 
appears throughout the New Buies. Tbua, 
desKwltlans before an examiner are ex- 
pressly permitted to be In narrative form 
Instead of In question and answer. (New 
Rule 49.) No trsnscrlpt of evidence be- 
fore the examiner can Include argument 
or debate. (New Rule SI.) 

“The evidence to be Included In the 
record (on appeal) shall not be set forth 
In full, but shall be stated In simple and 
condensed form, all parts not essential 
to the decision of the qiiestlons presented 
by the appeal being omitted and the testi- 
mony of witnesses being stated only In 
narrative form, save that if either party 
desires it, and the Court or Judge so 
directs, any part of the testimony shall be 
reproduced In the exact words of the wit- 
ness." (New Rule 76.) 

"In preparing the transcript on an ap- 
peal, especial care shall be taken to avoid 
the Inclusion of more than one copy of 
the same t>ap«r and to exclude the formal 
and immaterial itaris of all exhibits, docu- 
ments and other papers Included therein ; 
and for any Infraction of this or any kin- 
dred rule the Appellate Court may with- 
hold or ImiHMe costs as the circumstances 
of the case and the discouragement of like 
infractions In the future may require. 
Costs for such an Infraction may be Im- 
posed upon offending solicitors as well as 
parties." (New Rule 76.1 

The determination of the Supreme 
Court to stamp out the common devices 
by which patent litigation has heretofore 
bean made burdensome la notably ex- 
pressed in the rule last quoted. 

The way of the procrastinator In imt- 
ent litigation will hereafter be bard. 
"After the time has elajwed," says New 
Rule 66, “for uktug and fllltig depositions 
under these rules, the case shall be (daced 
on the trial calendar. Thereafter no 
further testimony by deposition shall be 
taken except for some strung reason 
shown by affidavit. In every such appli- 
cation the reason why the tsstlrooiiy of 
the witness cannot be bad only on the 
trial, and why his deiwsltloii 1ms not been 
before taken, shall be set forth, together 
with the testimony which It Is expected 
the witness will give.” 

“After a cause shall be placed on the 
trial calendar,” aays New Rule 67, “it 
may be pasaed over to another day of 
the aame term, by consent of counsel or 
order of the Court, but shall not be con- 
tinued beyond the term save In excep- 
tional cases by order of Ihe Court ui>ou 
good cause shown by affidavit and upon 
such terms ss the Court shall in its dis- 
cretion Impose. Continuances beyond the 
term by consent of the parties shall be 
allowed on condition that ouly a otlpula- 
tlon be signed by counsel for all the par- 
ties and that all costs Incurred thereto- 
fore be paid. ITiereupon an order shall 
be entered, dropping the case from the 
trial calendar, subject to retoatatement 
within one year uriou awUcttlou to the 
Court by either party, la which event It 
shall be heard at the earlleat convenient 
day. If not so reinstated vriitbln one year, 
the suit shall be dismissed without preju- 
dice to s new one." 

The New Rules above quoted will go 
Into effect February Ist, lOlli. Atone, and 
without the necessity of si^ amendment 
In the law, they have removed the ebtet 
I grounds toy criticism of tkf (mating iwt- 
isnt system. Still more liiMllKtitaiit, they 
point the way to similar dhiuiiitM in pme- 
tloe. whieh the Fatettt OOhse, t|belf, with- 
out the Moasstty of hny oet of Congress, 
may slEeot In the Patent 'lllftiiei ‘ Finally, 
tiMy lUnstrate the MtlQla* qf totklng, by 
funtfameUtlil ehangM in t^ iiifeiltot system 
toft toftttol abridtuMto «< #6 fltots of 
to tooc^pUto retems 


Where Accurate 
Time 18 Vital 

The .election of s watch U not ‘ 

a caie of untiment or fad with 

HiaUiui wuS'tlM railroad men. Their watebe. H>mllwr!l>w'M a* ' 
b UrUr nuitUDir. muit be the beat. Both men mow fa, lu Mcumr. ^ 
Shown above carry Hamilton. a 

and that they are Just two out of many thousands of Hamllion 
owners on nuhoads Is ntoven by this fart. Over one-hslf of 
the men on American Railroads maintaining Official 
Time Inspection carry The 

" TIu Roilnad Tim$hnp$r if Amtriea" i 

U Tou want a watch as accurata as tho walchoa theae men carry buy a C 
Hamilton. The Hamilton 12 sue shown here Is the most accurate and 
Ihinneal 19 nr 2} Jewel 12 alse watch made In America Tbli lire sold 
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Good Service-A Ba^e of Merit 

Ih that you George? I am oa the train 
in tht Penneylvania Station I left a package 
of papers on my desk Please mail them to 
mei special delivery St Louis Yes 1 11 get 
them day after to-morrow morning m time 
for use Good bye 1 ’ 

C inversations of this kind are frequent on the 
Limited trams of the Pennsylvania Railroad, 
which are equipped with terminal telephones 
It is a great convenience Frequently m the 
hurrv of leaving office or home something is 
overlooked which comes to mind on the way 
to tht station Unnecessary to risk missing the 
train by a stop The telephone is m the observa- 
tion car at your service (free for local calls) until 
a few minutes before the tram leaves 

This IS one of the small details of service which 
the Pennsylvania Railroad provides for the 
complete accommodation of its patrons The 
number of such little things taken as a whide 
make the service and equipment as near 
perfect as it is possible to get on a constantly 
miving vehicle 

The unremitting care which the Pennsylvania 
Railroad management gives to Its equipment 
and service is well recognised by the traveling 
pul lie It IS a badge of merit and it adds to 
traveling in these days a new uid much 
appreciated seat 

^PENNSYLYANIA RADkOAD 





yiKHY intofestbiK _ 

''mr Tork depfctc • ^ 

meahs of * sttoiit-hootMlg ^ 

dlttMeet soeMa wbare vAaM is nsad 
are moat ImprssWva «nd Intessilttf Iwit 
aa mamr people ara hound to |St ^ 
aether mlatakea nottoa of whW hO 
done ta nal Hie with a flrearski alleiieen 
It eeema worth while to polat Odt Pom 
Httle known latorawtlon on the anhjeet 

In the play a crook la anppoaad to have 
aoaulred a pistol with a alleiHier attached 
to It Ha demonstratea It to Ule trlaO# 
by actoally ahoottnc at a vase ot deweni 
Ktandliig on a taWe He amaahaa the vaie. 
or at least, the vpae la mniuhed and there 
Is no noiae from the pistol tutor on In 
oommittlna a burglary he le betrayed py 
one of hie Bnppoaad pals. He ahoeta hlS 
betrayer nolseleasly wUh this plsW 
while the poltee are waiting In the OSKt 
room andeeeapea The police are 
Ignoiant of what has oeeurred. Ihe Im 
preHsioti given Is that all the real crock 
need do In order to dnpUeate In real IMe 
what he aaw on the atage. Is to h«y a 
slleucer and atUcb It to hia pistol and 
go ahead. Fortunately this la not at all 
the caae, as can be easily seen 
momenta glance of any platol. 

There are two forms of platola in use 
to-day One la the revolver and the Other 
la the automatic plstoL These are the 
only hand arms wlUch can be secreted and 
used by tbe law breaker with any chance 
of eecaplng detection Isit ns a 
happens when we try to alienee 
these weapons. The revolver haa a cyUn 
der nsnally carrying six csrtrtdgss. This 
cylinder Is revolved by pulling the trigger 
the cartridges being successively brought 
up to a position optNislte the barrel ready 
for firing The loose Joint between the 
cylinder and the barrel is lumped by the 
bullet Of coarse a sertoue gas leakage 
occurs at this Joint but we have grown 
accustomed to this and never think of 
It Now suppose we attarti a 
to the mnsBle of this revolver The sllenc 
er checks the powder gasee and holds 
them Obviously these gases. Imprisoned 
In the barrel and silencer make their ee- 
caiie at tbe Joint between tbe cylinder 
and the berrrt already referred to in- 
stead of there being a flash of fire at the 
mussle of tbe barrel there is one at the 
JClnt Tbe revolver makes as much noiae 
with tbe silencer as without It 

Tbe writer has had several Interesting 
exiieiieiices in demoustrstlng this matter 
before legislative bodies A few Eitates 
have considered pnifStng laws prchlblting 
the use of any det^ce for leesenlng tbe 
noise of firearms, nnd in. many cases the 
writer has been asked to»appear at bear 
Ings and show why such laws are not only 
based uiwn mistaken Ideas, but also why 
they would be harmful to our many rifle 
end tayget sbooters Ab these bearings a 
rifle a revolver and a Haxlm stumeer 
have been used The sUenoer was adapted 
so it vould be fitted to a revolver or rlfie- 
A box of sand made a safe bmietstop. 
The rifle w uid be fired first with the 
stlcoeer to show that tbe sHenoCr igdUld 
silence Tbe device would then pbfecd 
upon tbe re oher and one half ctf thpae 
pressnt would tw asked tp tnnt thsir twrtM 
and listen to the shots, both with the 
sHeuoer and without and to tof Which 
was which Those net toMtat theto hicks 
weto to see that the expcMilMttl iras Ifew 
toom all quoatlon The rtn’itoet udth the, 
sUencer would be emptied ^ toad 
hex. thm reloaded Umtoltoioic ntototod 

amt ttpptied agtoh Wm 

W4» backs turned towW H toto# ttoW; 

Vos wfaieh. In no tosi llto ^ toto to* 

liters experlebcs thto Hto to|W1ttoll|tl. 

*ei« nnanlmoua Mai^ gltonHmtolh'^,' 

:alwayw followed. iMto 

tototoar with the 

tone » cooM he 

a rngmm itosg to Mi 

tortftojiilMf'hrTir ^ 





Buy Office Eoii^Miaefit m 
you do Real Rstate—witli 
thoitght of fiitiiM deivi^ 
opment 


P3in y 

It bulk on top unit pnAebli It i 
can ha added to unit (v Itokto' 
section by aectioa aa yohf kne* 
ntot growl It la ahulAtoltoad. 
You can du^te te^'i ptototM , 
one ymr or tee yean nmet jasWbt ' 
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M||P^ Unite 'ol die putcm 
Firm Ejain>’ 

^Hli^itMje dme vertkd 
jjFfkm iknam at die ebeee 
Itiew. 13w leuk 
e cattdaiieus itreem of 
/rmm JLi^vditt 

mTIn #v>w» Fhm Bt- 
''''’' dlili||RdMwir is ^jCTwftfwi^iid 
eTbrest vd wykB netel 
num^ pelt* 

!' ' ' 

tiM'MM eif lUiwnttkiB. 

■' ' 'I 

. ippMrted 




' vhik ^fnepoo tv taif 

ftmeMM BO Opjt wiMe « dUftySblce te »< 

|[ll|iie(HMl, tuo imwk tauMdletely opeaB. 

I j4«tft» Ifae •netir BhOl. Sumn in tbe new 
||«nrtMd|ie nnd dOin «lie tmeelb aenlQ. mie 
gjrMot} pnrComi AH tlMBB fnnctloniL if 

II we etWh a leneer te tke maasle of oea 
|||of £b«Be automatic iKtotola, tbe powder 
gjlMMa are ctoglit and iinpelflonad, and 
fl w^ tbe automatic breech opena, theae 
Bjlmprlaoiwd gaaea an nileaaad and Mow 
njont backward, Mometliiiee l|ito the face of 
Hjtiie ahooter. It mafcaa a very dangeroua 
Blwparimeut and abould never be attempted 
llbp^thoae anfamlUar wttb flreanna 

II Tbta la why we have BO murders by crooka 

I using aUepceca, axoapt upon tbe stage. 
[pTbe only weapon wlttt which the aileueer 
|{ really works U the ride. But even in the 

II rifle there are eeveral Important limlta* 
II ttuna, triuiee conoera tbe nolee made by a 
II ballet In Its fljgtit througb the air, aad 
|lla n auhject wtalcb has been toodied upon 
II by tbe writer in the Scnmnrio Ambhcan 

la the pact Xbla artlele is not pulte emn- 
I ptete witbout reference to It, When tbe 
y rifle ballet travels at a velocity lees than 
l| 14110 feet per seeood. Its flight Is noise- 
[jleBB, prectleally speaking. If, however, 

I tbe velocity exceeds this figure, its flight 
|makeM a noise sounding precisely like tbe 
cnek of a whlplaah. Indeed, that which 
causes the whiplash to "cmck" la what 
causes the ballet to “crack.” 

. A ballet or a whiplash or any other 
object moving through the air is lUce a 
boat saUing through the water. It Ureatee 
a “bow wave" which trelle oft to the roar 
and outwardly. When the velocity of a 
bullet or other object exceede a certain 
amount, this bow wave beglaa to break, 
ejMotlv tbe same as the bow wave from a 
boat breaka when the boat exceeds its 
characteristic speed. Tbe breaking of a 
water wave makee a splaablng sound. Tbe 
breaking of an air wave makes a crack- 
ing sound. We never heard it until we 
silenced the gnn. 

Another very curious thing is tbe fact 
that this "breaking" of the wave seems to 
occur when the bullet acquires the velocity 
of eonnd. Any velocity betcw this ap- 
peate to be qoi^ while any velocity above 
tUs makea tbe noise. Hie dividing line 
appears to be a very sharp ona 

Tkns, even on a rifle, e sUencer cannot 
give absolutely notseleas shooting if am- 
munition is used which has a ballet ve- 
locity In excess of 1400 feet per second. 
The sUencer will elimlnste absolutely the 
report noise made at tbe mussle of tbe 
gun, but it cannot of coume control the 
noise that may be mads by tbe ballet in 
its flight out beyond the gun, Generally 
speaking, the only standard rifle ammonl- 
tiou for sale which has a ballet velocity 
teas thm 1,190 /eet per second is tbe 0.22 
caliber, for the popular smalt target shoot- 
ing rifle. All larger than this have bullet 
velocitlaB Which eeoeed 1490 feet per 
eeoond. Shooting to be noiseliaa enou^ 
for the assassin would then be, limited to 
the OlSS caliber and also to this naa of a 
rlfla. TUs is obvioasly tmpnMtkal for 
tbe purpoaes of crime. On tike oGiec hand, 
not only the OJ22 caliber, but all the other 
calibers. are Immensely increased la veins 
to tbe target shooter by a sHeUieer. Not 
only is the 0.22 caliber made qUet enough 
BO that target practice oan bs held with- 
out creating dlsturbanea^ but all the larg- 
er calibers oan be shot wittli in 4>tlra 
abeenoe 'of reirart ooncuasUa gnd a reduc- 
tion of 7S per cent of tbe reboU. As a 
means of teaching high powuk rifle shoot- 
ing. the SUencer is ladUpUbsa^. Tbe 
United States OovernmaBt Udwted It be- 
cause Ito value in taetrUotbig recruits la 
equal to Its value In titta dC tnir. 

Thus, we sae that tba flfenmu sllmtoer 
has UfflltatioOs. TUa wiB: dpuil many i 
eaneatloiial atorles dbd editor- < 

lUa. but it is neverthidaap There is 
bo wny in which the erttii^l; can ever 
make Ua revolver pr aftaitlb pistol 
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High Speed Traffic 
with 

SAFETY 


Good railroad service is largely a matter of 
good Tracks and scientifically constructed 
Frogs and Switches. 

The Frog and Switch Department of The 
Pennsylvania Steel Company, covering twen- 
ty-five acres of ground and thirteen acres of 
floor space, is the largest shop in the country 
devoted exclusively to the manufacture of 
Frogs, Switches, and Track Work. 

The products of The 

PENNSYLVANIA 
STEEL COMPANY 

are used by every modern railroad, and include: 

Heaviest and strongest types of Frogs and Crossings — 

“ MANARD ” hard center or solid construction. 

**MANARD'* is the manganese steel made by the superior 
processes of The Pennsylvania Steel Company. 

"OPEN HEARTH” and “MAYARI BESSEMER 
RAILS.” 

“NeverTurn” Split Bolts manufactured from "MAYARI” 
Nickel Chrome Steel— heat treated. These show 75,000 
pounds Elastic Limit and 100,000 pounds Tensde Strength. 
"MANARD” Knuckle Rails and Movable Points. 

"NEW CENTURY” Switch Stands. 

Also Heaviest type of Steel Construction for Bridges, 
Viaducts, Railroad Stations, and Skyscrapers. 

Much of the track work in the new Grand Cen- 
tral Terminal is furnished by this Company. 

For illustrated hook, “Terminal Layouts,” 
estimates, surveys, etc., address: 

TIk Pennsylvuiia Steel Compaoy 

GmumwI Of B c a — Motm BuUding 

Pa. 
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White Heavy Service Trucks 

Three and Five Tons 

White Trucks for heavy service have proved to be more 
economical in the consumption of gasoline and oil than any 
truck of equal capacity. 

Large steel wheels, and a perfect load distribution, make 
White Heavy Service Trucks the easiest to operate and the 
most economical in tire wear. 

The name of White on a motor truck insures the lowest 
possible cost of upkeep, and the longest and most continuous 
service. 

WhUe Trwdu an aloe bmilt in eapadtitt of *i taJ tnu, far lighUr nraia. 
Dtlailtd Itfformallon fumttiaj on n 

The White 

CLCVtlAND 



Harper’s 

Young People’s Library 

Indoors and Out 



These are some of the things that the boy it taii{rht 
THE INDOOR BOOK | THE OUTDOOR BOOK 

the ELECTRICITY BOOK CAMPING mad SCOUTING 

THE MACHINERY BOOK I THE BOATING BOOK 

Theie aix volumes will ahuw your boy how his leirure time may be spent with pleoaure as 
well as profit to himsell They are deBi|;iied to give him self-reliance by encouraging him to 
think and act for himself— to develop his ingenuity and his practical ability to do thinn 
along lines which will enable him to have fun in the doin^— to arouse his interest in the 
wonders of the world around him and to equip him to deal efficiently with his 
own specific problems later on — to equip him for the strenuous struggle of 
cntieth-century living. 

In the various fields of endeavor, the next half-century will be full of 
wonderful advances This makes it more than ever essential that a boy 
should hccome acquainted with the principles and present conditions irf 
^ science — the development in merlMnics, electricity, aeronautics, etc., 
■"'d "’'’™ closely tothe work of every- 
fouNo day life and which have already come to have a place in the sports 

--wCToUiBindmiT'iubSM , and pastimes of the wide-awake youth. The entire future of yow 
*» days' appiwsilwuf si V boy may depend Upon this fim^mcntal knowledge. It is year 

i^a ‘flaJisiNs mui I \ privilege to place it within his resch. 






elevation could then be given to the homb 
gun, at each ahot, by bHngtng the babble 
to the poaitlon tbua determined. In the 
Improved types now oonetrnctad the 
spring gnn la replaced by a ayatam of 
Bights provided with mirrors, which re- 
fleet the Image of the target, through a 
reticle to the eye of the gunner. 

In attacking a place defended by flre- 
arms the gunner 1* protected by a aheet 
of chrotno steel with blngett and adjust- 
able end pieces. This shield, which is 
large enough to shelter several men, 
mounted on two wheels and is easily 
moved, even over rough ground and small 


The Inventor has employed this gun 
throw a iierforated Itomb containing 
asphyxiating liquids and powders. A de- 
tonator, Immersed in the mass, Is exploded 
by a wick which la ignited by the com- 
bustion of the firing charge. In experi- 
ments conducted in the presence of the 
prefect of police and other officials a room 
more than three hundred feet distant from 
the gun, was made uninhabitable In a 
few seconds. 

For fighting fire, the gun is charged 
with five or six pounds of a dry powder 
which quickly extinguishes an Incipient 
conflagration, even if it has already be- 
» too hot to bo approached. The ex- 
tinction is certain In a confined space. 
It is less certain in the open air, if only 
one gun Is used, but two or more guns 
fired siuiulUneonsly or In rapid succes- 
arc reasonably sure to accomplish the 
desired result. The imwder, projected In 
a closed room, coniines the flames within 
a small space, extinguishes them in Its 
passage and covers the embers with a 
coating that excludes the air and disen- 
gages gases which prevent combustion. 
The elBeacy of the process is due to the 
slmaltaueuus aoilon of the powder on all 
parts of the fire. The blast of powder 
attains a diameter of 10 or 12 feet at a 
distance of 25 feet from the gun, and 
covers an area of 200 square feet. 

The Mathlot gun U well adaptetl for 
throwing Ute-lines. The barrel of the gun 
has a longitudinal groove to receive tlte 
attached to the projectile, and the line 
Is in no danger of behig cut, frayed or 
ruptured, as the pressure and the initial 
velocity are small, although a long range 
can bo obtained with a snfflclently heavy 
(irojectlle. 'Jlie construction of the pro- 
jectile varies according to the special con- 
ditions of its use. It is usually made of 
wood, but it may be made of iron, with an 
air chamber in front to give it buoyancy 
in water Home projectiles are of the 
rocket type and proiiel themselves by the 
steady burning of a fuse or by successive 
explosions. 

Finally, the Mathlot gun may advan- 
tageously be employed In war for throw- 
ing small bombs of various kinds to a 
moderate distance with a very satisfac- 
tory degree of precision. 


How Electricity BIbIccb the DBiryj 
Clewier 

tOosolvdfd from page Mf.) 
ing; but later on electricity was intro- 
duced for lighting In the cow stables, 
creamery and horse stables. 

In the Interior views of the cow stable 
the electric lamp bulbs may be Just dls- 
tlngulahed, as they are close up to the 
celling and are set In watertight flx- 
ires. 

Consideration of ail condltloDS that may 
>liit the way toward “cleaner” milk is 
deidrable from the fact that our State 
and muulcl]>al authoritlea have not yet 
fully realised the gravity of the situation 
generally. There are, to be sure, several 
dairy farms such as here described, where 
milk la produced for commercial use un-j 
der conditions that are practically perfect ! 
But considerable of the milk still used Is | 
not prepared In this way, and unlsss “pasr 
teurised” it of necessity Is an Injurious 
food, particularly for Infants and chil- 
dren— the greatest milk coasomers. 

It is a well-established belief among 
tboee In a fMNdtloa to know, that tttberau- 1 
loola, typhidd and 
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logs through the drinking of raw milk In 
which these genna exist Oonsequently, 
the welfare of the future generation de- 
pends upon the methods employed to-day 
in safeguarding our milk supply. The Im- 
provement In dairy conditions during the 
past few years has been marked, and is 
a result of the greater dissemination of 
knowledge as to the seriousness of care- 
lessness In the preparation and handling 
of milk as a food product. During the 
last year or two there has been a striking 
decrease in the Infant mortality in those 
places where milk conditions are under 
careful surveillance. Many lives have 
been saved and numerous chances of dis- 
ease avoided by more careful attention to 
the health of the dairymen, as well as of 
the cows, and the handling of the milk at 
the farm, in transportation, and distri- 
bution. 

The introduction of etoetrlclty on the 
dairy farm requires a better class of 
labor. The devices need a little skill In 
their handling. Such apiMratus, however, 
slupltfles labor coudtlions, and fewer per- 
sons, where the work is done by electric- 
ity, will accomiilish the same or greater 
work. Improvements of this cltaracter 
must necessarily make fur Iwtter condi- 
tions and are desirable not alone for their 
commercial gain, but because they are a 
bcnellt to humanity. 

It can no longer be doubted that dairy 
products — and this term includes milk, 
cream, ice cream, butler anil cheese — are 
excellent vehicles for the dissemination of 
pathogenic bacteria. Outbreaks of ty- 
phoid fever, scarlet fe\er, dli>hthorla, sore 
throat and intestinal disorders of chil- 
dren have been dettultely traced to con- 
taminated milk. The proofs of the danger 
of tuberculosis Infect ioti from these pnal- 
nets are accumulating dally. The opitor- 
tunities for such Infection are manifold 
With the greatest \lgllunce on the iiart of 
the trnln<*d lns|iectors and the best care 
on the i»art of the consumer, this infec- 
tion cannot be entirely prevented 

Of course, the carrying out of the 
recommendations for the iirodtictlmi of 
more sanitary milk, entails additional ex- - 
pense at the farm Hut the receipt of a 
single additional cent per quart of milk 
would Justify many Improvemeiits in the 
average, dairy. A single case of sickness 
from contaminated milk would cost far 
more tliaii the sllghl additional price of 
better milk for a long tierlod. 

It is Itoth Interesting and Iniiiortant, 
however, to note that where electric sys- 
tems are properly planned and correctly 
Installed they Invariably result in de- 
creased cost of oiwratluu, if otic Is care- 
ful to inciude all |>roper costs when mak- 
ing the comparison; and this statement 
• holds gvaid no matter whether it be aj)- 
plled to the subject of electric jiower or 
to lighting only. There are some condi- 
tions under which an exception might Is* 

' made for other reasons, ns for Instance, 
where live steam Is near at band For 
slerlllEing puriHises It roight be ueedetl 
in any event. Huch cases, therefore, must 
be determined on their merits. As a gen- 
eral rule, the use of electricity in the dairy 
will result in wonomy of* o|>eratlon ; and, 
as an element of modern dairy ei)uli>- 
ment, it suggests the greatest single Influ- 
ence toward Increased cleanllneaa. 

Monumental Gateway to a Great 
City 

(Conolutled from papa M7.) 
sengers, the incoming baggage being un- 
loaded beyond where the passengers leave 
the train, and the outgoing baggage being 
brought Up to tbo baggage cars at the 
front of the train, from the subways 
already alluded to. In agreement with 
the principle of complete aegregation of 
the various classes of passengers, there 
are two large walling rooms adjoliilng the 
Forty -second Street entrances, one for 
through long-distance paesengers, and an- 
other immediately below it for auburben 
service; each being on the level of the 
track which it serves. Everything— 
ticfcst offloee, entrances, and exits to the 
,expreaa and auburbaa aervloe, will be en- 
tirety dlatfnet and aepamte, each having 



toprove your business 
with better transportation 

The reputation our trucks have for making 
good is due to ; 

1. Our wealth of statistics, covcfing all ]^hases of horsi- and 
motor delivery for practically every business which tells 
us exactly what each business needs. 

3. The fact that our trucks are time-proved and that we 
have the right one for each business. 

Mack Saurer Hewitt 

Proved by it ynn of rokl ou Provid by i» yun ot ml tiio Prov«<l by lo y«ri ol roil luo 

“Leadinfir gasoline trucks of the world” 

Capacities: i, 2, 3, 4, 5, 6 }^, 7J4 and 10 tons. 

Bodies for every transportation purpose built in our own plants. 
You cannot afford to settle or dismiss your trans- 
portation question until you get the facts affecting 
your business. We have them — write today. 

International Motor Company 

Om*nl OOcM i Broadway and syth St New York Worka : Allamown Pa i PUinflald N J 






?S"U-S-L Storage Battery 

P ITTSBURGH is known as one of the hardest communities in 
the country on electric vehicles. Two or three years ago trans- 
portauon by this means was regarded as impracticable in this city 
on account of the hills and general traffic difficulties. 

The people had to be ihnwn. The U-S-L Storage Battery did it. By its 
remarkable power maintenance and suttained voltage capacity it ptwtd to Pitts- 
burgh that, with the nyAr battery, electric transportation is the economical, 
dependable and dean method fur either commercial or pleasure uses. 

The result wm that last year hundreds of electric vehicles were sold in the 
Smoky City and 75X of them were equipped with U-S-L Batteries. In spile of 
the number and steepness of the hills and rough streets, these Kitteries are giving 
6S to 70 miles on a charge, with far longer life than the ordinary battery gives 
under such conditions. Users consider that U-S-L Batteries are about 2S"« more 
efficient tlian any other battery on the market. 

This Pittsburgh story is one of the greatest reasons in the world why you 
should that your electric truck or pleasure car he equipped with U-S-L 

Batteriea. On all renewals get U-S-L plates. A luttcry that nukes good on 
hills makes good on the level. 
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The Man of Good Taste 

instinctively chooses Oswego Serge 

O swego has a thoroughbred /oo^ and feel 
that appeal to you instantly. It is a Winter- 
weight serge, you know, 

16 ounces of pure wool to 
the yard; as heavy a fabric 
as the average man cares 
to wear these days. Yet 
it has the smartness and 
grac eful tailoring qualities 
that only a good serge 
possesses. 

OSW^SO 

is stamped on the reverse of every 
yard Ix>ok for this maric. Os- 
wego Serge is London Shrunk, 

55 in wide, and comes in a 
beautiful shade of dark blue and 
in black 

Another splendid fabric of known 
quality for W inter wear is Wash- 
ington 1789 Unfinished Worst- 
ed. It IS pure wool, tailors well, 
has a beautiful surface and does not wear 
shiny. Ixindon shrunk, 56 to 58 in. wide. 

A»k your tailor or ilothier to »)iow you Osweoo Sescs and 
Washington 1789. They are featured by good custom tailors 
and may be found in high-arade ready-to-wear suits. If you 
raiinut find them, send us rherk or money order for quantity 
required (3 V^yardsfor men's suits), atlJ.IIOper yardfor Oswb- 
00 Serge, and $i 25 for Washington 1789, 
and we shall see that you are supplied through 
regular channels, as we do not sell at retail. 




For CoM People 
and People 
witli Colds 

Correct underwear at last lias been produced— underwear that 
gives ytiu the proleclton of wool without its discoinforta— Hbe «j/l- 
nets of cotton without Its clammy stickiuess — the warmth of a 
thick garment without its distressing bulk. 

__ Improved ^ ^ 

Duofold 

Hea-ltlx UrvderweadP 

Uuarant€id Sutiifactorj 


the outiido — soft cotton next yoursltin — thetwurabriL 
joined by wide stitching — air space botweeu the niii- 


psnss lra as all wool or tkkk uadarwaar doat— 
sral tba sraaUlatad daubla (abnes affacllralr 
kaaa Sha eoM eat and tka aatueal hast la-AND 
IT’S DEUCHTPUU.Y SOFT AMO WARM 

ts and t-picce sarniekts 


FREIE — diu£u*m 


-FREE 


DUOFOLD HEALTH U|iiDBRWEAR COMPAHT 
■ ' . . »Mw«lirN.ya 



Its tiwa eoacoarsa, its own 
twao. Its own baggags tdiMklag tHkm, 
parcel roosu, and otbw taeUltiwi lot tntsL 
The eoBooune tor Inboond tnins can 
comfortably bold eigbt thoosaad 
that fbr.ontboond tralna, fifteen tboasand. 
The waiting room will accommodate about 
five tboasand more; and altogetbec this 
great station can take care of nearly 
tbirty tboasand people, without nnbjectlng 
them to uncomfortable crowding. It Is 
estimated that seventy thousand out- 
bound passengers can pass through the 
termlnul in an boor ; which la double the 
maximum carrying power of any pas- 
senger station existing to-day. 

Great Train Capacity. 

The great train capacity of the 'sta- 
tion, esttmated at a maximum of two 
hundred tralna an hour. Is due to the In- 
troduction of the loop system, both for 
express and suburbon serrlca Instead 
at tralna coming in, discharging pasaen- 
gers and hacking out, they will continue, 
when empty, around a loop under the 
southerly front of the statlou; and then 
win run over to* the yard at one side of 
the station yard, where they will be 
cleaned and made ready for the next trip. 
It may be mentioned here that not only 
has electricity rendered possible this 
underground and entirely enclueed sta- 
tion, but it bos cut out a large amount; 
of switching. 

All-elaetrle Signal Syatem. 

Mention should be made of the all-elec- 
trtc sigiiul system, the only one of its 
kind In the United States. The main sig- 
nal tower Is a four-story building, below 
street level, In which are housed the inter- 
locking machines by which the signals 
and switches are operated. The machine 
for the snimrban level Is the largest ever 
built ; it contains four hundred levers, nnd 

the floor above Is a machine -with three 
hundred and slxty-two levers, o)ieratlng 
the switches and signals on the express 
leveL The movement of the trains Is Indi- 
cated by little electric lights on a chart 
which is a fac-slmile of the track layout 
of the yard The switches and signals 
are, of course, Interlocked. Altogether In 
the whole yard there are over one thou- 
sand srimrate levers. Attention is drawn j 
the fact that, when the gate to tbe{ 
train platform Is closed. Its shutting gives 
an electric signal, not only to the train, 
hut to the signal tdwers clear up the mala 
line — an arrangement which will save] 
minutes of time over the old methotl. 

In conclusion, note should be made of 
the seethiiiAl view of the new termtoal 
station, which is shown on page 484 of 
this Issue , and mure particularly 
direct attention to the lower right band; 
section of the drawing, in which is shown 
the remarkable concentration of subway, 
street surface and elevated lines, which 
occurs at the new terminal on Forty- 
ond Street Passengers, on arriving In 
New York nill find themselves in immedi- 
ate touch with half a doseu distinct lines 
of trausportallou by elevated railway, 
surface car, or subway as the case may 
From the terminal any aectlon ofj 
(Ireatec New York may be reached— In 
most cases, without change of cars, At| 
street level, running past the entrance to 
the torminals, are the surface ca» of sev- 
eral of the main Hues of travel north. a{id I 
south through the avenues, and east kndj 
west through the streets of the city. Above 
these Is the terminal station of a short 
branch of the elevated system, which puts 
the passenger In touch with the east side 
system of elevated roada throughout tbe{ 
length of Manhattan and the Bronx. Im- 
mediately below street level Is the tour- 
track express subway of the laterboroughj 
Company ; and below that wBl be the new 
subway of the Hudson and Manhattan 
Hallway by which passengers can proceed 
direct to the terminals of the western 
railroads which enter Jersey City. Below 
that, again, is the Belmont tnnoel to IskDff 
Island. Broad Inclined pkses and 
clous footways will enable pgweugei 
[proceed direct from their trains, tb Oi^oaej 
at the three trabwaya, the aoefaoe ognp, er 
the ^eentei tmian 
fM §a |n«ligWiBr «h» Onuitf OMtnll 
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THE WIRELESS MAN 

nUMS AMOLO COLUm 
■rarv lad, of every af;', whu hai dabbled 
a lictle in the inwic of Wireless, will find 
ddi Jart the book he has wanted. 

TIm raohr ffoidi • nleht In the emt mm. 


"rtefeiaall the fascination of a story of 
iiliafiftative adventure in these records of 
aeiwi, everyday achievements in the 
wonderful world of wiieless Many ilhis- 
trationi. fntt $1. 20 net, potUigt 11 c/Hts 

The Century Co. 
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Termlnnl will alwayH romnln the uiorI 
extwislve uiul lu every wny the most uoi- 
alile ternilniil Htutinii In the world. That 
It will for all lime prove aufHcleiil to meet 
the grrowtiiK trattlc of the future im one 
for a moment bellcvott. Some duy the 
growth of the city and the ever-awelllnK 
tide of travel will have overtaken and 
MWitm|M*d even thla jtreat strin^ture. When 
that time com«“n, entirely new ndJiiRtmenta 
will hate to be made, and, iMWHlbl.t, the 
great tormliml of to-day will be reiditced 
by one north of the Ilnrlem Illver— ii HUg- 
geatluu, by the way, which came iip for 
dlacuHaloii when the plana of the preacut 
terminal were being coualdereil. 

Paris Wireless and the Time of Day 
By the Paris Correapondent of the 
Scientific American 

T HK International Time (ionfereneo 
recently flnlahed Ifa work nt the I'arla 
Obaervatory. which was ehoHeii fi>r (he 
meetlnga, and aome reaolutloua of intereat 
; yvero decided. t)ne of the |irlncli>al ds*- 
clalona la that all the reaeartdiea made in 
different obaervutorlea all over the world 
aa conceniH the determining, preserving 
and tranamlaalon of lime, nre to be heitcy*- 
fnrth centrullred at I’arta A com|jetllor 
for auch a horary eeiiler yvna the (aiwer- 
ful (icrmnu yvlrelwa telegraph alutlou of 
NorddeicU yvlilch, like the Eiffel Tower, 
la now engjigetl In aending out regnlar 
■ time algiiiila ench night, hut the Oerniaii - 
delegation tlnally entered Into the (ireaent 
agreement The cholc»> of 1‘iirta aa a wn- 
ter jHiInt la due auioug others to the uae of 
the EIITel Totver for wlreleaa aignaUng aa 
Itelng the highest lit the world, and ntao 
to the estuhllahed reimtatlon of the ob- 
aei-yator.v. one of whose emiiient memltera, 

M ('h Nordmiiiiu, aupidletl me yvlth the 
(ireaeiit lufornmtion 

Healdea the toyyer, whose slgtinla entry 
for nenrly 4,il<»0 nillea nt premuil, but 
which la not autHcleiit for more dial ant 
IKtlnta, there are choseu a C(*rtalti nuinlier 
of other atiitlona encircling the glolw, and 
nil theao yvlll l»e regulated u<‘cordiiig to 
the tower plnnt Eacti Ktnttou lu turn 
' will serve na n eeiiler for sending out time 
signals over a given rndlua, these to la* 
sent at dlfferenl hoiira of the dny so as 
not to Interfere with each other When 
all the atutlons are yyorklng It la not too, 
much to any that all iHiliits on the eurlh'a 
surface will recelte time signals twice n| 
day at least, for (lie use of iinyigHlora. e\- 1 
plorers. surveyors, rullnaidH, aeleulltlc 
stullona, el(H-kmalterK and the like, giving 
the e.\ae( lime within one tenth of a see- 
oiid It was decided that tlie time In all 
eases Is to he laistsl on the (iretutwlcli 
meridian aa a standard, to which It Is 
easy to bring the local lime at any spot 
liy aatronomtcal oliaeryatiiuis In thin 
yvay navigators nre able to find their lienr 
Inga no matter what station may la* send- 
ing the time algnuls, liy .referring to the 
chart The atatlona yvliicli are chosen by 
the euiifereiice to act ns lime algiml sta- 
tions nre as folloyvs, and neeoinpuuylug 
each is the figure for tJiwiiwleh time, 
yvhlcli each one will send onl For this 
there la used the new 24-1101^ time nota- 
tion, starting from inldnlght us usual, but 
counting 24 hours for the entire day up to 
the folloyvlng mtdidght Thus 3 o'clock 
I’. ,M. is now l.l. hours, etc. Htntlons 
Paris, midnight and lb hours; San k'er- 
mtiido. Itrazll, 2 and Kt hours ATlIiiglou. 

I'. S, A, 3 and 17 hours; Mogiidlsclo 
(iSomall region) and Manila, 1 hours, 
Tlmhucltsi. f! hours; Xorddelch, tlermaiiy 
(the great yvlreless stntlou), noon and 22 
hours; Mussuouh (Erythrea), IS hours; 
Sau Frniiclseo, 20 hours. However, It 
should Ih> stated that these dceisioiis are 
of a selentlfle but not a governmental 
order, and It is now retpilred that each of 
the resisH’tlvp governments enter into the 
scheme. No doubt this yviti foHow, as II 
la now recogiilaed that the wireless time 
signals yvlll have a great practical value. 

The Tenth International CongroM of 
Agriculturo will be held at Ghent. Bel- 
gium, June 8th to 13th, 1918. The gen- 
eral aecretary is M. Paul de Vuyst, direc- 
tor-general of the Rural Office in Brus- 


A Gift to make his Razor behave ^ 

IS a Pike Strop-Hone Just think yylnit it means 
to mutually lighten his daily burden of shaving ^ 

With a Pike Strop-Hone every shaver can gei I J 

that same keen, silky edge that makes the barber’s 
razor glide so easily and smoothly — anJ it lakes 
hardly a second. The hone works bcaiitilully — 
and the strop takes right hold Costs hut a dollar — ^ 

combines a hone and strop at tin; price of one, and 
It good fur both safety 

This IS only one of the many famous 

niU SHARPENING STONES 

mmtmrmi or arliScia/ - each the htel tor eame rtuirpoiunc noca ' * 

H Tlii-rr are I'lki- Slones lot thr lioim , sliop niul l.nin n 
priisive and best of .ill pracllcal ( (jifts tin boili i 

and yvoineii. 

B of your ChrUtma* Shopping at yoi 
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HONE $1.00 


A Pike India Stone FREE 
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MANUFACTURING CO. 
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The World moves — 

We must move with it 

Svery iUblCCl on wliUli you uliould 1)0 Infornnsl In eoiiNUall} < liiiiisliiK— 
tntormallon which Is oat of date 1» yvorsc tliin none at all Thu Infor- 
mation you g<<norally want to a subjoct of cumuil iHnao — n llvo toiilc of 

to-day The oaly Eacyclopodte tbat SOLVES THIS rMOBLEM U 
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The Problem Solved 

In 1!I07 Thoiao-s XnlKoni 
Hons — iiatul.llNliiNl for over n 
K.— hundred y i-urs ni K.dtnlnirgli 

I Mi'ollund perfi'Ctisl and pal- 

onus! a Ijioso-I-oaf ItlndiT 
a volume ai> pracllralili' lliai 
l>y simply Uirnlng a nut the 
pagra arc I.HMitniNl «linn thn 
old olMoli'U' iiagrM can l>n 


Nclaoii'a maltilaliis Vermam-nl Kdliorlal NKl., SON’S IlEsEtncn ItfllEAl’ for 

rial * ThnKdItoMiM'hl." nToI.m It Fln'l"''' iiMhutirM"!!} nrk!nd'"un 7 l'VVnmhrim 

Pli D .U. 1) .ITiwhlenl ortlio('olln.(Hor Iho Iho ex|H-nsn of TIioiniiH VoInoii & Huiih fui 

t’Uy of Now York, the I'anadlaii Editor In (ho sporlal K-rviiv of llin hUUscrUiw* (o 

yvintam PotOTNon LL H f’ M . Prlnoliial NrlNr.n n IVrpi'iual U>ONo-l.<3Br Kin m'1o|«hIih 

ofMrUtllUnlvi'rdl.y.Monlr.-Hl.i'amida ainl It KUiirantrcH to fiirnlHli all ilin hirormatlon 

the Kiiroprsui KdlUir la (inoi'Ku Handvinan, that la uvallabln In tin ri\ illzi d world 

M A , Kdbilrurgh. .Scotlaml 

ANSWERS EVERY QUESTION AND IS PERPETUALLY NEW 

Nalaon'a eontalna tke Uultad StatM 1*10 ceDSiu atattatln— population. B«rl- 
cnltoro. ud nanulacturara. A complote account ot the Presidential Election ol 
IMS; the attemptod assaaolnatlon of Colonal Rooaevelt: the laiZ PorcoU Post 
Law; the Panama-Paelhc Expasltlon ; tho Ut« VIee-Presidont Sharnun ; the pros- 
ent Balkan War: and thousands ot sublecu that cannot be found In any other 
EncyclopodU. This hns boon made poasthic and pracUcahle only by msana ot 
Natoont Patantad LMaa-Laal Blading Davica. .« 

THE AUTHORITY WITH AUTHORITIES 

Nrdsnn's Perpetual l.ooi«-tjea( Encyctopodla and lliwi-an'h Bureau fm- Spivtai a* JW- 
Infonnatlon Is an authority In all parts ot tho dvilizrd world It is UNod hv the 
King of England, Pnwldrmt of tho Dnttod .SIkIi-n. Kmix'rur of riilnu, Mlltudii Pleaie 

of Japan. Vliwroy of India. Premier of (tanada, rniot Departments of lie ♦ send me 
United Htales Oovomment, I'nlvorallles, Ootlogos Elbrailoh Sehoots and • ,'1^,'^®*;" '”1- 

Educattunal Institutions overywhero THE MOST PRACTICAL AND .♦ muri nHSfun^n 
vmartn. XMAS GITT. write to us and loam how you can plan; rw maiwT facm- 

Neiaon's Perpatuol Loose-l-eaf EnrycloptHlia In tho homo lor a e 'raori ty Qieat 

Christmas prasent on the paymiait of only tl. o' , “l !.i,’V*n 


EXCHANGE ^ 


dopi^iaM to Apply M part p&ymont on Netsoa'H 


THOMAS NELSON & SONS /I 

FaUhbortSfseolTM Addr 

Dopt. MM. atl-tU ronrth A*a.. N. Y. City “ 





SCIENTIFIC AMERICAN 


RECENTLY PATENTED INVENTIONS 

ThM« rolumaa Are open to all piteuteva Tuc 
notloM are iBwrted by ipeclal arrancameot 
with the iDTenton Terma on application to the 
Vdvertiaing Dopartnent of the BoinxTtric 
VUHRIOAM 




MHANH FOR FACKINO FRB8H PIN®- ~ JTjl 

l•P^H8— n B. Kora. I*. O. Bo* 128«, New 

even, I'onn. Thia invention haa particular ViMlwU fi^ll 
'fcrrnci- to nteana or motliod of packing freab 


uimppieB wiiirii iiioj onyc i-i-cuiiw ■uiiavau- jug UIASTUN lATIu COl, W Qm 

Illy ripe before being gathered, whereby they 3- 

ly be abipped with aafety and whereby the Fttrfl nttamUhm TauJ* 
fheat market price* are ntUlnable. rorUUnWTOn^lOIH 


perimental & Repair ' 


The old “wooden navy” that pro- 
tected this country when Richmond 
Straight Cuts first saluted American 
Smokers has all gone to Davy 
Jones’ locker — to be replaced by 
modem dreadnoughts. 

But the gallant Richmond 
Straight Cuts are still here, just as 
good, just as popular, now as then. 

20 for 15c 


laaln* throusb the water, will offer a mlni- 

uiii watatance to the inoreinenta of the aero- 

tutlc ahlp y|„ 

LOOHK LEAF BINPBR— J T Bsiwit, Bta- heiw 
90 C, 4t4 Broadway Ave , Topeka, and H. taw to 
jaiiNTauM, Topeka, Kan The purpoao of 
e invention la to provide a new and improved 
rm of looae leaf liinder ronatructed ao aa i 
be of aubatantlally unlimited rapacity, and 
lialile of guick and eaay opening and cloaing 


The Elkins Saw Filer anil Qaii# 




TRANSOM LIFTER— J II flaaTVaa. 031 wlS £ l<i>« part, to ™K{ aa2*'Ti 

South Main Ht , I'ocatrllo. Idaho In tbia caao ITwn Jlaiaoai * eft ^ 

a vertl.ally alldabte rod la employed, but the *• J;,WILK INSON A CO. ^ 
upper end of the aama la connected with the ... rT ” ~ « ftO tik 

trumuin) proper by mcona of e aprtng, which — 

l« held alldnbly in a curved guide attached to ^a-9a9BMB99BBa^SE9>SHn^^|j^ 

the door raaing ; and the rod Im operatod, that ^ ^ fiw ■* ■■aa^ 

ia, adJURted vertlcaltv, and locked In any poll- Ca EC 

tIoD, by Improved mean*. 

INVALID’S BODY SVPI*ORT.— K. 8. WljQ rULLd . 

WBavKU, I* 0. Box 8, Arapahoe, N. C. An •^■•iilW^WiP^and otW highadaM 

object here 1* to provide a device by meana of Toola are ahown In “THE TOOL- 
wlileb a peraon. aueh as a paralytic, who ia MONGER"— ita J7S pagea, and will b« 1 

deprived of the use of aomo of hla limba, may mailed on receipt of 6 cent* In atampa. 

i.,:";™;:. r?”.:? .“’.."‘.rrj; montoomery & co. 


«^WISSFIL£i 



d ai> aa to aid In walking 
Evank, care of Grand Cen- 
. RIondel, Krttlali Colnmbia, 


You May Crowd a CRESCENTJjllfQt 


e appnratUR, to liiaiire the ateady delivery Tin ratimiT WAitmn m «.u , , .... 

I during the use of the oiler; and to pro ”» »« > <»*»» 

iiirana for loeklbg the device In aealed _ PORTLAND CEMENT MAKING ladaearihed 

ion, to prevent the delivery of oil there in excellent article* contained in ^ientilic AniMv.n 


Ion, to prevent the delivery of oil thei 

Healing and Llcbtlng. 


_ rmrni mnr irn i ii nanraii n 

m excellent articles contained in Scientific American 

Supplein«ta M33, M65. 1466. 1510, 1511. Ekka 

10 cents each. For aale by Mann it Co.. Jme asd 
all newidealera. 


(ULSUIWERDIU .S'TAMI' CO. 
-aSfUl SiAM['Sl[II[R,UFIGURfS.| 
BRIDGEf'ORI CONN 


Eii»riment*l & Model Work 

MBTiioii nir PRonuoiNa lAMF CH1M GVcdar and Adtdeo Fra* 

NEYH -W J WAMBAlKilI, Box Tail Morgan ! IM- aTaaD.j.n wv 

town. W V. The object bore la to produce I WdaiB * bOU, $2 U Park Place, W, T. 


why not let ut send you a Comptometor oa tm— no «xpciMey no obligation. WriU u» now. dUk I 
(or oopy of **Rapid Mechanical Calculation " * I 

FELT & TARRANT MFG CO.. 1706 N. PAULINA ST.. CHICAGO, ILL. | 


$13,400.31 on the Side 


TniK ROHAPBR - M J, TiroBaRN, 824 
I’ark A VC, Weehawkeu. N J The Invention 
li»a reference gmcrallv to boiler tube Rcriipera 
ind more pnrticularly la directed to a device 
lealgned to more thoroughly and effectively 
I’lean sucli tulmH In the manner dealgned to 
iin-vent the iitHterinl arraped from the tul>e 
'rotu becoming wedged therein and clogging the 


E^^ONS AND THE ELECTRONIC 

I 824 *'* <Ii»cu»**d by Sir Obvet Lodge n 

device ** ^ newadealen. 

RUBBER 

ng'thi PARKER, STEARNS A CO.. 

206-300 Skaffield Ava., Brooklyn. N. Y. 

























altkam ( Riverside) atcllCS 

Any lime la a |>ouJ time to both men and woman. For tka 
become puaacaaed of a Waltham ordinary purpoaaa of life it u 
Rivcraide watch, but a ipccial probably tha one beat choice from 
occaaiun like Chri.tmaa or a birth- the world of watchca To five 
day |(ivca to the watch a perpetual one la a compliment, to own one 

At Waltham, watches are 1^^^^ publiahed a handaome 

made with jreater mechanical R.veraida booklet, full of infor- 
reaourcca and by more expert ar- watchaa and 

t.f.cer. than anywhere ala. in the ,nt.r,.tin< to anyone who 

world The first word and the „ 

laat in the manufacture of mar- 
veloualy correct time k.eperi is 

Waltham connected with watches on which 

The Riverside is the most you would like to question us we 
popular Waltham model It comes are fled to hare you write to our 
in five sizes at different prices for Office of Information 

altkam atch Company altkam Maas 



50%'w 

INCREASIE 

since March 1, 1912, in the ■ 
number of direct branch offices I 
of the Remington Typewriter I 
Company in the United States. I 

The importance of this fact to the typewrtf* m 
user lies in the expansion and development M M 
Remington Service Efficiency. m # 

The two factors of Remington Typewr«r # 
Supremacy are Quality and Service. The one mt$ m 
with the sale , the other follows the sale. TheMne # 

IS in the machine . the other is back of the ma«ne# 

And both are essential to the permanent satisjRtio# 
of the typewriter user. M M 

The grtat expansion ol ihe Rrmingion SaleaOrgMMtio^ 
bit advanced our service Uciliiiet beyond an^rand^ 

•named or ittainsble in the pan This aervice smhf- 
where and n covert eaarythlng WhateveryoqMee^HlDe 
fypewntei lervice line, whethef nbbont, camont^^peo- 
tiona adjuaimentt, rentalior operaiort. the jnnWV supply 
thai need aae bound to be cloae at hand tMfougpiKhine it 

a MONABOr 

. SMITH PREMIE^^^ REMINGTON. 

WRITING 

Typewriter Company 

Evarywtoae* 
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THE BOY’S 


BOOK 


OF NEW 


INVENTIONS 


Bp Haary E. Maale 

Every boy it inler- 
etted in wirelett 
telegraphy, aero- 
planes, photogra- 
phy, motion pio 
turet, etc. Thil' 
book gives every 
boy a chance to 

read accurate accounts of all the greatest new inventions, told in a way that h more 
fascinating than fiction. It is the adventures of a boy who went to the workshops of 
inventon, aviaton, electricians, and photographers. All the valuable hints for putdog 
to lest the great scientific theories are given hy a scientist who goes with the hoy to 
explain things. These can be used by any one interested in such inventioas as Dr. 
N&ola Tesla’s steam turbine engine, a model of which the size of a derby hat, 
develops more than 1 1 0 horse-power. Sixtjf-three illustrations, Nat $1.60 

PRINCESS RAGS AND TATTERS h-tu, t. c—wni 

Mthas ef "McBt the DnaaMT Boy,“ "larce sf the North Wsods." sis. 

This isa wonderful stoiy about a little girl who made bebeve that she was e psinceai. She is uira le 
meke fnenda among young renders. Illustrated in colors. Net 75 COTfS 

AESOPS FABLES 


A^um^ ^ iidiem ■pP*^ •WV "Alice in WowferUd," whieb Mr. fUdi- 

nitrated. Net$IJ0. De Luxe Edition, not $1 0.00 

THE BCX>K OF WOODCRAFT AND INDIAN LORE 


Br Esmst Tteeaase n Seteu. authsr ef Two IM, Savaeu." to the WefA. ate. 

Tbemto(cmnpu«umul!ag.woodcrahai>daUgm>dotttd.w.«U^ lUostnUd Not$1 J5 

ROLF IN THE WOODS sb. a-mv 

A (ma •tory-'bralp, vrkelaeome. ihtilliag. It tecouats the advantuMs ol a Bey SeiMI ai tha War of 

iUmbatoi. Not $1.73 

THE ADVENTURES OF BOBBY ORDE 

BrStnrastEdwsUdWUle. eethorafTTu BUeedTssa." 'TkeRiwmmi." Ua. 
BemgthaotttdoortKpcMaceaofBabby, awlofpnk "ThaKtmrmao.'’ Aa klasl hook f« kaya 


GmxdmhOtr DOUBLEDAY, PAGE & COMPANY NwYmB 












Thf danfAnun work of honUiiK tiio oaotmwly large and uawleldr iron boojr over the aide of the tender. 
WOBKQfO A WHISTLEB.— [See pag* 514.] 
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ruhlKhed bif Maun & Oo , Inoorporttart. Chwiei All«n Munn, PT<tl4«ni 
Frixleiii'k I'nnvMrM Bwkeh HeorMrr Mid TreMorw 


fiuhacriplioiis for Forelifu Cniiiitrleii oii« Fcnr, pa<tiiri>t>r«p*id. 4M 
SiiliKTlptHiim foi Cniindii. one yenr, poatnee prepaid 3.T8 

The SeiantlHc Amarluiii PnblleatloM 


Munn & Co., Inc., 361 Broadway, New York 

the Kdilnr )■ uUnyt (11111 lo rorelv* for onniinntinii llluatratcd 
•rtli'lu* nil >iil,jeeti of lliiieli hiterent Iftlie |iliolo(raplia are iWDi'li. 


Thr pun»‘»r of ihin journal <« io recorti aacurately, 
timplu, and inUroMUnuly, the worltV» praffrcim in »ci<tn- 
tiflc knowledge and indunlrial ovMevemcnt. 

SolTlitE the Pier Problem 

T IIK riwnt iictloii of (ho UwirU of I'luttmate of 
fhiw cl»j, fit the innitoi- of plor extoiinlon, nd- 
iHUOt*H tlu> queHtlon u loni: way toward a satlH- 
faclorv Molullon. The Hoard approved tUe plana for 
coiiHlriiffliiB jilors of l,(KXf to 1,2<KI foot length, be- 
tween Koi t.v -fourth and Flfty-alxtU atroota, by making 
the iie<*eHHur,i oxoiiMitlon ItiHhore, It uIho approved the 
plan for atrnlghtetilng tlie pierhead line la-tween the 
Battery and 'rhlrlleth Street; a relocation which would 
Iieriiill the coiml ruction between thoae jMilnta of a acore 
of iilera from ti2(l to feet iii length Theae Im- 

IirovenientH are those auBjsewteil bv the Terminal t'-om- 
mlttee of the Board of ICNtlmate and by a Stale lioard 
Hpiiolnted h,\ (fovernor 1H\ A copy of the reiiort and 
the reaolutlou of the Board of Katlniate have la-en for- 
wardetl to Mr. Sllmaon. the Swretnr.i of War, with 
whom the deiermlnatlon of pierhead Hues finally rests 
The two plans are coinplementar.v. and both are, or 
will iirote lo be, nei-essary to mis-t the demands of 
future shlppiiiK The extension and sirulghtenliiK of 
the pierhead lino will give immediate relief, and make 
II possible to build ships of DtXl to 1,000 fe<*t length, 
without anvletj as lo the tiuestlon of dock nceommo- 
datlon 

NolsMly cun place any exact limit iiiwn the slae of 
future steamships - provided, always provided, that the 
di<ei>enlng of enitauee channels k<>eps ]mci* with the 
ship's over-dts>penlUK drufl It is now fairly certain 
that tlie year Itll.'l will see the laying down of the 
keel of the first 1,000-foot ship: nnd the economic con- 
ditions which Justify the 1,000-foot ship encourage the 
shipiilng people to build one 1,100, 1.200 or ewu 1,000 
feet In length ; for the larger tho shl]) the smaller the cost 
of eurr.ilug tlie Individual iiassenger or a gBen amuunl 
of freight. Bui when (he Secretary of IVar hua aailc- 
tloued the plerlim- extension from thp Kfittery- to 
Thirtieth Street, ho will have defined tho least nuvlg- 
uhle width of the tlndaon Klver for all time. Any 
shli> that e.xcet-dH 1,040 feet (the length of the longest 
pier admissible witblii the new Hue) must tic up at 
Iders which have sis-urtsl the needed length by ewuvat- 
lllg back iM'.voiid the sborcHiie. 


All Atainlile Bodr 

I N faUTItng Its avowed purpow of reoortlnf ^ 
world's oroi^resa In eeieuUfk* knowledge am! IndttS' 
trial achievement, the Bommirio AubbicaiI has 
always given much attentlou to Important engineering 
works of a municipnl character. In the course of our 
Investlgntlons, we have noticed how freuuMJtly — we 
had almost said Invariably — our study of large munici- 
pal problems has brought us sotmer or later, and gen- 
erally sooner than Inter, Into touch with that admirable 
body, the Merchants' Assodutlon of New York. 

Which means, of course, that thin body of high- 
minded cltisens for many years past has been doing 
well Its work of safeguardiuK and promoting the luter- 
' eats of the commercial capltol of the western hemis- 
phere. The Association has been both watchditg and 
worker. It has always been the terror of the spoils- 
man, whether he was represented by a powerful politi- 
cal law-Juggllng clique at Albany, by the dishonest 
contractor for city works of great magnitude, or by 
the Inuumerahle i»etty larceny grafters which follow 
in the train of the generals and captains In the work 
of munldiMil spoliation. 

The Merchants' Association has rendered its many 
servicee to the city so quietly, that we believe the 
average citizen has no adequate conception of the ex- 
tent and lm()ortance of the work, both of prohibition 
and promotion, which It has done. Its membership is 
made up of well-known, influential and high-minded 
citizens of New York. In every big rtvlc question which 
has arisen, or at least In tlmse of a sclontiflc, technical 
or construoilve character, such as come w-lthln the 
province of this Journal, the attitude of the Merchants’ 
Association has Invariably, If our memory serves us 
right. 1>een the one which seemed to this Journal to 
be for the beat Interests of the city. 

The record of work accomj-llahed by tho Asso- 
ciation Is a long one, nnd Its successes have been 
notable. There comes to our mind the winning light, 
which was so ably wagMl by this body against that 
attempted colossal fraud of the RamaiK) watershed. 
Hut for the work of (he Association, n Iwnd of rapa- 
cious iHdlllcluUK would have c<»nimltted llils city to a 
system of water supply, the sources of which would 
have bes-n held for ransom by the members of the 
band themselves The scheme was exi>osed and frus- 
trated, niid out of this agitation ban uHimulely come 
the construction of the magnlflcent t’utsklll waters sup- 
ply, which Is Hisjn to Is* at the city’s dlsitosal. 

Anotli<>r successful agllatton was that which secured. 
In the face of political nnd Interested opisMltiou. the 
pas.-mge of the IVunsylvaula tunnel franchise, which 
to-day Is yielding a considerable annual revenue to the 
city To the AsMociation Is due. In no small degret-, 
the federal appropriation of six million dollars for 
the drt-dging of the 4U-f<Hit channel Into New York 
harbor, which Is now practically completed. But for 
this channel, the modern liners of vast length and 
draft which now enter this harltur must have sought 
H<ime other port of call. 

Not alone was the Assoclntiou the original moving 
{lower wlilch led to the enlargement of the Brie Canal ; 
but it was largely instrumental lii securing the canal 
terminals, which an* necessary If the city Is to rcaji 
the benefit of that great work. Moreover, the Asso- 
ciation had much to do with the passage of the legisla- 
tion prtivldlng for the elevated freight tracks along 
the Hndsou Blver waterfront, aesticlatod with *ultable 
fennlnals, at which all rallniads could deliver their 
f'felght. 

In this connection, mention should be made of Uie 
{irotectlve influence of the Asadblatlou, as shown In 
their successful efforts to Induce the federal govern- 


Mollitii! oplalon WM ImbtiMA, wUk ^ Idw ^ HM- 

'nemlaDit.' p«|kry, tuflita ^ 

troubtCv;^# H'WMnt 

Hkoii, the girl who oWinljl the yliVilimp 

ffllBused, bought WKIHI «^ ,«Wed 

out poor Henry's evur khowtug nnythlBg Aboot it « 

The truth Is that Dtelt^a Dilaeagrapili tTge boM W 
upon condition that It be uwM wtoloadYfilT irttb Qw* 
Ink. Henry, knowing all about Ibla license 
tlon, and with the exiaeotatlon and Intaotfatt tflnt 
bia Ink would be used for the purptMe of 
this restriction— to which Miss Skou, as Heuty ufM 
knew, bud expressly assented when she acflujred ito 
mlmeogrntih— supplied Mies Bkou With the meana||M 
accomiilishlng this wrongful set. indeed, the oouWs 
below expressly found that Henry, tut from a<>4M 
with that Innocence Which has captured the popi^ 
fancy, bad deliberately and knowingly IheUgated 1 £||b 
S kou to this wrongful act, and had even Inatriieted her 
that If she would pour Henry's Ink Into Dick's oan, 
and then throw away Henry's esn, so that no one would 
find It, she would never he caught rtoiating the Meense 
restriction I 

It Is e iiecullarity of imteuted articles, as many man- 
ufacturers and Uiventors explained to a Oongtesalonal 
committee as soon as they had the chance, that they 
are esseutlally new and unfamiliar. The patent osraer 
can control them only during the seventeen yean that 
the {latent endures. AH the reeources of past experi- 
ence In advanced snlesmuiishlp are none too adequate 
to market a new and uiifamlUar patented article, the 
use of which may mean a decided change In the per- 
sonal habits of a large portion of the public. 

In the rather colloquially expressed opinion Of one 
authority, who testifled before the congressional com- 
mittee In ({uestlou ; 

"The mere Invention of uierebnndlee le nlmost k minor ron 
(Idemtlon when put up ngnlost the Milllug nnd innrketlng 
of inerehandUe. There are thounauda of Inventions in this 
country which are very vnlnnhlc Indeed, but which osn asrer 
he commercial pouIhlUtlce or are not now ooniiiiercinl poaal- 
bliitJe* because of the willing problems Involved. There are 
big and arrloua lelllng problems involved In merehandlae, espe- 
cially patented luerebandlse It you are aelling sboea, there 
Is a ready nnd accepted market for shoes, hefiiro you awau- 
tactnre. but when you take a patented article, think what 
you are up against! You have got to persuade ths other 
man to whom ,iou hope to sell that (bis Is a good tbiug, soine- 
thlog that be has never Used before. It may mean n revolu- 
tion uf his biihiti!, or It may he a revolution of soiuetblng 
else, and you b«\v got to uvorenmo that resistance'' 

If the patcnt«‘d article depends fur Its successful 
oiieratlon upon the use of supplies esjiecially adapted 
tu It, the dlfllciiltles are immensely Increased "It may 
be," explained a member (if the Inveutur's (lulld, “that 
the article Is ot such nature that In order that It shall 
work {iroperly, it shall require very great care lu 
selecting certalu coudltluus of use, certain materials 
to lie used in eonuectlon with it It certainly Is a fact, 
that, in some Instances, a man uith a market for a 
good article would be completely destroyed, If he could 
not Insure liiuiself In seeing that It was pruiierly used 
after It left his bauds.” 

Mr. H, Ward Jjeonard, a former sssoclato of Mr. 
Bdlsou’s nnd now a famous electrical inventor on his 
own account, was asked, when he appeared, whether the 
self-interest, of the customer was a not sufllclent substi- 
tute for any license restriction. He replied; 

“1 caoDot ngrcp, that that would bo sufllctent pro- 
tortlun to tiK* manufacturor whoso salv dopondt entirely 
upon the perfort performs iic«) unlveraally ot tho article. 1 
have boeu a manufaoturor long rnough to know that thero 
If udtblug which so lusuFoa your future hualtioas of a proflt 
na unlveraally high quality, and It only takes a few eaaea 
that are aj^road abroad by your competitors as tu the im- 
proper worl|lng of an article tu have a very serlona effect upon 


lienee the greiil luiiiurtuiice of the Board of Bstl- 
uiale's {ilsn for oblainlng possession of the Present 
rather uniiii]Hirtnnt Mtreteh of jilers between Forty- 
fourtb and Flftj sUili sinsitH, together with sufficient 
land for the const rneiloii of t.(MJ-foiit or e\eu longer 
Jilers by exciivatliig back Into Manhuttmi For it may 
lie taken for grunted that the giant Mhljis of the future 
will ask for docking fiietllllus. not u< Boslun, New 
London, or Moulauk, not even at South Brooklyn, but 
at Mantuittiiii; and the city will Iiiim* fullwl to learn 
(he lesson of the present im/xiKKc If It uuiHs lo make 
jirovlslou for a growth In the size of shljis which Is 
certain to take jilace. 

Hence, we suggest Ihul while the city Is uiaklug the 
necessary purohuses of land In the ujilowii district, It 
acquire the whole depth of (he blocks between Forty- 
fourth and Plfly-slxth streets, from Twelfth to 
Klovonth avenues. This would give accoinmislutlon 
for Jilers 1,1500 feet tlcoji, and for the terminal hnlldliigs 
and marginal elevated road, jiroposed hy Dock Oom- 
mlskiou(>r Tomkins. 

The Jilers would be built in nundiers and lentfih, 
only us needed, and It might lie tuo diH-ades or more 
before the l,SOO-foot shlji apjR'ared ; 1ml h«' would lie a 
bold iirophot uho, turiiiiig ft'oiu the KKI jier ebut in- 
crease of hmgth of the jmiit quarter of a century 
^woulfl deny a 00 p«’r cent increase In the quarter of a 
century to come. 


meat and the State of New York to Join in a suit to 
prevent the State of New Jersey from discharging the 
sewage of tho Passaic Vall^ Into New York harbor. 

The Merchants’ Association realizes that the ap- 
proaching construction of the Panama and Brie canals, 
nnd the uuparaUelod growth of the city In Jinpulatluu, 
wealth aitd trade, lo say nothing of the active rivalry 
(if other seaiKirts, calls for a projJortlonate Increase 
of activity In so meeting tho mw condlthnis as to pro- 
mote the best Interests of the city. The Association 
wishes to broaden the field of its ojieratious, and it 
is looking for the more active aupimrt of the promi- 
nent and Influential etttgens of New York. One of the 
encouraging signs of the time is the inorenslug recog- 
nition of the demaudil ot cUlkeusbip mion the volun- 
tary services of the In^vidual citizen. Wlttdn the 
ranks of the Merchants’ Assoelatiou he will find ' both 
the organization and the means .for glvlug practical 
oxiircsslon to bis desire for the imlitical and commer- 
cial improvement of the i 9 tty. 

SeUteff JPkitoiitMl Arttekp 

T he recent decision of the United States Sai>tem» 
Conrt in the Dldk Mlmeogra{ih Pahsnt Uaui«; end 
the widely quoted dlsamitiBg opinion df CtM 
Justice White from this dechden Is the chief ohriUiM> 
tor the preeent passion to ebang* the patent MtsNk* 


The chief obstacle In the marketing of an untried 
patented article la always the Initial expense of Its 
{lurcbase price. The price. In any sum that fairly com- 
pensates the imtent owner, Is, In many cases, too high 
to sell the article. To avoid this otistacle, and so fkr 
as possible to relieve this additional expense) various 
plaqs'riiHve been devised, under whirii the Customer 
pays for the use of the patented article, only after be 
has actually used It, and then only In strict iwaitoctton 
to the amount of benefit which be dtMvesw Said tme 
wltnees : 

'(fistmose a masblRa la taveatod for which 4 msaufaeturer 
ci^ot affon) to psy su sdequsm prlrs outright, but ms 
invsudhi Iris him use It, sud sgrms thit he shall pay the 
laveatoi' So many rests per haadred srtlf’les nUMtufaetUfM «a 
It. . That Is uo burden to the nuumfsritwiM', and the hsvsator 
tu ttW long ruu has his return, and If tho machine Is dor- 
cessful, he |isrtldpst(»s With the msnutactUKr la the sue- 
MBS of It : but it It worn goUig to be sold ontrUdri. the nutra- 
noturw would dtscouut all cbMoce and require It tq he sold 
St a very smalt prtim.” 

Under this plan, the cugtomer ohtnti)li» phyricel. pog* 
saMdoa of the patented article, togetlmf with the iTlKlit 
to uae It under iho o^dftlone of the IbWfise, bnt i| net 
obliged to pay the patent omtier anytlil«g fbr fhe ftjllllli 
14, dee, unless bsactunily sxsicUms If, and jf hd: IW0S 
'imteatsd artieis at, oil, he cssnpSMnten.flM jddlWiM' 
idWhiif strictily In sxini lnho|M»thm to tfag (Aelgtof ^ 
tbn vaA 
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‘l|||ill[|iifl|W flhiflli tfift lO'fMipiram.on mcpnw traelm 
it is po«ril)le,'% No. 20 womoym. 
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' It iaUowsd sod aiabodied in 

«• ioUKMMibla. Much 

^ Intsnwiioiua Omnn, 
Whan its w m i nu ao | id» 

' ind^> W i^OHid .be embodied in 

Mttooa, brfow «be liyaw of time 

.dattttly im Qmt BtiMiu-The British 
yorde me enwyinc *n nawonted 
': ,v Mil. ><iC' 0«M|Mrity. M PMsent ttwie am Mt reeaele, 
HHiPiatlac 2J6^7l tom, iud«t mmatruetion. vUob 
« it»dt! «t » ' ^M^diiSSOWW of 20 per e«ato«er the toniwg* at 
iMa* Jmat Jsst year, 171 m eUpyetda esanot 
^ft<btidit-, Mi lBe(ii n t man, *ad they «• ft««<ieiit|y worldag 
douMe sUtts. In qiile of this eotiv* 

' 'f^i.llMr4salem aw ftiiag Ukan lutet tbui the shipe are 
. 'Iw^iaMaitoted.'i-. Thooch Anerieu operetioBe are on « 
.kmki smaOtt aeale, it is gntUftag to know that our 
}ifiMii,aaw also ton of work. 

fhHMM OmmI Batoa riaeA-^IVaaideBt Taft baa On^ 
Oiarvabes for the Panama Canal as fsOowe: Merohaat 
: •WliBs snHTiaf pai s e a gees or earr>. 11-30 per net Teeeei 
tota. Peesels in ballatt without paeaencan or oatgo, 40 
par eant less than the rate of tim for Taaaela with paaaen- 
iaM«reaa|o. Per naval reesilt other than ttaasparte, 
'eaWms, ho^tal aUps and supply ahipa the rate will bo 
P aants per dtap^MsoMot ton. Amerioaa ooaetwiaa 
i^pblr 'ls exempted from payment of tolls. It ehould 
ha noted that the rataa named in the President'a ptoela^ 
matkm am praetleolly the eame as those whioh wfll be 
agrfamed at the Boee Canal next year. 

Brittsh ISJMaeh Oaa Barats.— The raoent bursting of 
a Bddah naml ia,54|iDh gun at ahoeburynen will at 
OOBB fadng to mind the oontroveray which formeriy raged 
•far Oe dpieatioa of the rdative etreinrth of wire-wound 
aa HabiBt hooped guns, for we pieaume that the 13A- 
tnah piaM waa one <rf the new naval weapons wW«h are 
aanied by the bteet Brinm drsadaoughte of the*' Orion". 
oiaM. 11 h adfoaalm of «ii«*wonnd oonstruetion claim, 
or dU dafan before the reoent intprovementa in hooped 
gnas. that the irjrowoand gun, beoanse of the abaolute 
inapeoiion to whidi every pert of it oonld be aubjeoted, 
wae peoof agdnet the kind of aoddent which reoentiy 
bigqMned at tha proving ground. 

.Cempreaelei Car Srand lngote.--Beajamia Talbot, of 
lUddleidMtoug^, Bnglaad, is eeeuring good reeulte with 
hkaystam of fluid oomima^n for produoing sound ingots. 
Dmhw pouring, two ouaoas of aluminum per ton is 
added to the fluid stesL The ingot is soaked to give a 
thidMr envdope and seoare the desired temperature for 
ewn p rsesloa, whldi Is obtained by redueing it in the 
blooming mill, a 20 by 24Fbidi ingot being reduoed to 
18 by 18 inehea. After further treatment in the eoaldng 
pit, it ia nriM into a bloom whioh is rsady for the mills. 
Boils, roOsd from these blooms sie ohataotwised by a 
hard worldng faoe, with a harder eeotion behind it, and a 
sbnmwhat softer oenter. 

iTsrid'a lamgMt Arch BiMge Being SuOt-Work on 
the toundatioiw of what, when oomptetsd. will be by far 
the graotest arhb bridge In esistenoe, ia being aotivdy 
pmaaouteAmt HeU Cate, in the Beet lUver. The bridge, 
Whkh baaboen darigned by Gustav lindeathal, will eon- 
tOlB 0 foumtrwk, steOl, aroh span of one thousand feet. 
It wffl W «np0bl«’4>r oarrying, vrith a wide margin of 
adfelyK font of th* keovieat of our modfro fr^bt tnina 
idMuontaAtlwaim tima. Iholiiding ite approaohee. the 
biRfetam wm^he mom thro* miles in length. It will 
' 'Olihmm'OQUMdt awdjpsiwiylvanla sys- 

AMMp Iqr way at'^lOBg Intend, tha Potowylmiiia Boat 
BteOf teomi’ >osri|, #S ^»nq»iyiviania frsipht ferry across 
. w 
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tlod^bp fhe mssat Britiah expedition agriusst the Abors, 
altl^^'a seriain amount at geographieal work was done 
ia tea||! opAnastion. Now it is announced that another 
attsiwpt ^ be made this winter to penetrate the unez- 
plor^risiion of the Upper Dibong, i. e., the portion of the 
great river of Tibet and Asiam that is still a dotted line 
on our mape. The leader of the party will be Major 
Ountor, B.B., who will be aooompahisd by a detachment 
of miiitaiy ptdloe. 

The Bryant Expedldon to Labrador.— Mr. H. 0. 
Bryant, proddent of the Geogxaphloal Society of Phila- 
delphia, recently spent three months in an exploration of 
the St. Augustine River, which eaters the Gulf of St. 
Lawrence in Canadian Lsbra^r. The river was ascended 
to its source, 141 mto, partly through country never 
before visited by white men. Only the desertion of the 
Indian guides, and an assent to one of the party, pre- 
vented Mr. Bryant from continuing his journey nortb- 
wnrd to Hamilton Inlet. Valuable entomologioal, geo- 
logieal, attd photogtAlddo cdUsotioDS were secured. 

The Livtngstoae Genteaary.— The centenary of the 
birth of David livingstcme will be celebrated next March 
by tha geographers of the world. The Royal Oeographi- 
oal Society, in London, will hold a special meeting on 
March 17th, when Sir Harry Johnston, the great African 
explorer and administrator, will deliver an address, and 
it is expeoted that ter John Kirk, the only surviving oom- 
panion of Livingstone on his expedition of 1858-84, will 
be present The same society will hold an exhibition of 
Livingstone relics. Latw in the month Livingstone will 
be eommeutorated in his native Scotland by a speoial 
meeting of the Royal Soottish Geographical Society, also 
to be addressed by Sir Harry Johnston. 

An Agrlcnltnnl Department In China.— The Republie 
of China has estabUshSd a Department of Agriculture and 
rorestry on modern lines, and this institution has begun 
ptiHwMf^g an agrioultural journal (all in Chinese}, whioh 
appears three times a month. It is understood that a 
naijlt^nal meteorologioal service will be established as a 
bnnoh of this department, and that it will be under the 
direction of Dr. Hing Kwai Fung, who was educated at 
Cornell University, and who for a year past has been 
attasbed to the Bureau of Plant Industry in Washington 
as an agrioultural expert. Dr.. Fung has started for 
China by way of Eufspo, ^pm^.he will make a round of 
vUtB to meteorology^ olMt^Sit¥Fie«- 

Dair Panda.— Mr. 

some years in invsjtteM^ W^ljenous dew-ponds of 
the BngUah downs^(see SciXN^q,,,^xiucAN, August 
etib, 1910, p. 100). ipade a Rrogresg|uport on this subject 
at the last meeting ^ the British Asftjoiatjon. He stated 
teat he "sees in teS* the factor which tends to 

keep alive .tee bMt-made of the ponds. The precipitation 
of mist into tee ponds, aided perhaps by silent direharges 
of elMtriaity, and the entanglement of mist-laden salt- 
dust In the hollows in which the ponds he, are believed to 
be the means by which some ponds maintain a supply of 
water all through the year, in spite of the great dnugbt 
immA. upon them by numerous cattle." 

A Bif wHuf Anemometer.- The West and South Clare 
Light Railway, in western Ireland, has oooasionally had 
ita trains derailed by high winds from the Atlantic Ocean. 
In order to obtain timely notice of the ocourrenoe of such 
winds the oompany has borrowed from the British 
Meteorologioal Office a pressure tube anemometer, wliiob 
is Installed at Quilty station in charge of the station- 
nuster. TJiiS Itpcmometer is fitted with an electrical 
attachment, devised in the Meleorologicai Office, which 
gives a signal when tee wind reaches a oertain strength. 
The first rignal ia given for a wind veloeity of 05 miles an 
hour! > under auu|h ponditions ballast is placed on the trains 
to hwgSMo their ptebility. If the wind rises to 85 miles 
an hour a second. I^gnr^ *■ given, and traffic ia then sus- 

peqdofl- 

The,,ywlpbtetT of Solar Baffiatlon appears to have a 
ragge of from fi-to 10 per cent, with an irregilar period of 
from S ^ 10 ^Bys. Tbat these fluotuatioiyB a|i.ipeaaured 
witete tee emrte’s iidmosphere represent aptu^ filkiMss 
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r An Aerial Maxim at Aldershot. — Among the praotioal 
work being oatried out by the Royal Flying Corps at 
Aldershot is an extensive series of experiments with a 
Maxim gun fitted to a biplane of the B.K. typo. Canvas 
targets representing aeroplanes have been placed on 
terra firma and tests made by firing at them from heights 
up to 3, (WO feet. 

Operating a Pnrachnte by Compressed Air. — In pat- 
ent No. 1,043,830, William A. Hodge presents in oon- 
neotiou with a parachute, and a oompressed-air reservoir 
adapted to be seoun'd to the aeronaut, a valve controlled 
noazlc for the reservoir which is arranged to discharge to 
the parachute, means being provided for releasing the 
parachute and for ofiening the nossle valve so that the 
compressed air can ojien the parachute. 

Burning of the MlUtery Aviation Establishment st 
Sebastopol. — A disastrous fire ooourred not long sinoe 
whioh resulted in the destruotion of a large amount of 
aeronautio material at the military aviation establish- 
ment at Sebastopol. Russia. The fire appears to have 
been caused by an explosion of gasoline, and this set fire 
to the machine shops in the first place, then the fire 
spread to the rest of the buildings on the grounds nnd 
three hangars were thus oonsiuned, along with four aero- 
planes, three automobiles and the storehouse for machine 
pteoes. The loss Is estimated at about $1(W,(W0 

From Faria to Ronen and Return. — Hydro-aeroplnnee 
will ply upon the Seine from Paris to Rouen and back, 
aooording to the events which are now being organized 
in aeronautio oiroles in the oity, and prizes to the amount 
of S4,0(X) are to be offered on this occasion. It wee ex- 
peoted to bold the contest about the middle of October, 
but it will bo postponed for a greater or less time on ao- 
fiount of admmistrativo difficulties as to interference with 
navigation and the like which it will take some time to 
settle. The event is to be an iutomational one and ia 
likely to bring out some brilliant perfonuanoes, as Deper- 
dussin, Borel, Rep and Nieuport hydru-aeroplanos are 
already engaged. 

Experiments In Automatic Control by Gyroeeople 

Meene. — Some interesting experiments have lieen made 
in automatically stabilizing an aeroplane in both the 
transverse and fore and aft direction by means of gyro- 
Boopes. Numerous tost flights with a C’urtiss biplane 
were made over water in a hilly country under exooed- 
ingly puffy wind conditions. The aut/omatio oontrul 
device, whioh is regulated liy means of a small gyroeoopo, 
it is said, held the machine on an oven keel under the 
most adverse conditions. This device, which is the in- 
vention of a well-known eleotnoal engineer, is intended 
to produce the proper degree of bonking at all times when 
the aeroplane describes a curve, and if its si>eed falls 
below 36 miles an hour, it is designed to cause the ma- 
ohine automatically to volplane. Two small gyroscopes, 
one for the transverse and one for the longitudinal stabil- 
ity, are employed, and the extremely small amount of 
power to run them is obtained from a dynamo which can 
also be used to send wireless messages. The whole 
apparatus, inoluding the dynamo, does not weigh more 
thim about thmty pounds. We expect to publish a com- 
plete description of this devioo in the near future. 

Results Obtained by the Bulgarian Aeroplane Corps 
In the War with Turkey. — Word has just been received 
from a well-known war coirospondont giving the results 
obtained by the Bulgarian and professional aviators who 
took part in the war which is now about at an end. 
Thirty aeroplanes of different types were used, and both 
the officer aviators and the professional airmen made 
many flights accompanied by military olwervers. These 
flights were never maile at a lower altitude than ],(XX) 
feet and usually at IsHween 1,20U and 1,500, wluoh Uiis 
ourresi>ondent olaims is out of roach of rifle flro. We 
learn from another source, however, that an aeroplane 
was hit by bullets when at a height of 4,000 feet, but the 
bullets did not in any ease do serious damage. We have 
already reported the death of the Russian Popjioff, whioh 
it IS now claimed was due to the macliine having caught 
fire in the air. The aviator and his oompanion were kiUed 
by the fall sustained as the result of tins accident. It is 
extremely doubtful whether I’urkish bombs sot the aero- 
plane on fire as originally olainicd. A Bulganaii aviator 
waa also killed and another captured. Tint city of 
Adrianople was set on fire by bombs dropped from Bul- 
garian aeroplanes, l>ut the latter were unable to hit bat- 
toriea or small bodies of troops without flying too low for 
aafety. As for reoonnoitering, the results were not as 
aensaiional as in some of the European manciivere, 
though nevertheless very important A trained mUitary 
observer found it easy, after a number of flights, to locate 
battery positions, infantry trenches, or any considerable 
number of soldiers when in the open country, but not 
whMi they were under oover of trees or in the streets of a 
town. When tee information was not ulitained on a (imt 
flight, a repetition of this flight generally hrougtit it. No 
aenplaiies were used by the army whioh fought its way 
toT^talja. 



An Automatic Gaadlne Engteo Cream 
Soparator 
By Frank C. PatUiu 

T H£ aocompanylug llluatradon ibowa a novel gaao- 
Que mntoiwliiv«m automatte cream aeparator wbkb 
\» a most efficient farm labor aavlng device TtaU ma 
chine la H combluation gaaoUna engine and cream 
siqmnitor built into one the power being eupplled by 
a tour cycle Vi borae-iKiwer gaaoUne engine which In lb 
aecouda Ime the bowl running at full epeed 
No cranking of the engine la neteaaary aa a nhort 
piece of roiie la attached to the atarting pulley and 
pulled over aa in aplnnlng a top 
Thin aeparator haa a cai>aclty of over 700 pounda 
per hour and will aklm faater than ten men can milk, 
and when the milking la done the aklmmlng la done 
The engine la alao etiulpiied with a flat pulley to be 
ua^ 111 operating a waahlug machine chum or any 
other hand pouer machine to which a gaaollne engine 
la aiipllcable The belt can be dlacounected from the 
aeimrator bowl lu an Inataut and the ronuU la an Inde 
pendent gaaollne engine of Vi borae power 

An Apparatus for Making Oboenrations From 
Aon^lanM 

By the Paria OtmapondeBt of the Sdantiflc 
American 

A FKBNOII engineer M Dncbeiie haa Invented an 
apiMratua for making obeervatlona from aeroplanea 
which la likely to prove very uaeful eapeclally for 
inlUturv work The following deacrlptlon of tl»e appa 
rattu) waa prtweuted at a recent meeting of the Acad 
bmle dea Sclencea at Paria When engaged In acoutlng 
or other work It inav at certain tlniee be necesaary for 
the obaerver to examine the ground over which be la 
flvliig and compare It with a map and this may have 
to be done for a coiialdcrable time during the flight 
Again he may need to Identify the ground after having 
loat eight of It owing to a fog or at other tlmea to 
note the exact poalUon of a point on the ground a 
camp or body of troopa for iuatance with reference to 
Bome prominent landmark But the main difficulty 
which avlatora find In ubaervatlona of thla kind Ilea in 
the apeod of the flight, and aa thla la likely to become 
much higher aa time goea on the drawbaoka will alao 
Increaao Theoretically the acrojdano abould atop on 
tta flight ao aa to be able to obtain a perfect obaerva 
tlon. One way to aecure thla la by making the aero 
pUine take circular flighta around the ground to bo 
obaerved but thla alao preaenta the difficulty that the 
ground aptieara to the eve to turn about In the oppo 
Bite aeuae to the flight Thla effect la known to pllote 
to lie very bad and aerouauta who mount In apherlcal 
balloona aee the difficulty that la found In ubaervlng 
the ground and cumiiarlng It with a map when the 
baaket la making even a alight rotation M Duchene a 
aPiiaratuH la dealgned to keep the image of the ground 
in a fixed lawitlon with reference to the obaerver » eye 
by ualng II aet of two mlrrora which are rotated oppo 
allely to the aeroplane flight In thla way the ground 
alwava aliuwa the aame aapect to the eye and the 
obaerver can compare It with a map without any 
trouble from tlie motion aa befoie The apparatua con 
aUta eaaentlBlly of a pair of plane mlrrora A and B 
contained within a conical protecting cover F provided 
with n handle (J The whole la properly fixed to the 
aeroplane ao tfiat lUe Image of the ground la received 
lu the mlrroi i? Ihla mirror la alwaya Inclined at a 
fixed angle of 471 degreea and la held on an arm ao that 
it can rotate abiut Hio central part and follow around In 
the Inalde of the conical cover After once adjuatlng the 
mirror la aolld with thi arm and baa no other move- 
ment tliHii thill f II n tatlon abiml the central axia an 
tbiit U Is 111 wavs Imliiieil at the 41 degree angle 
Mounted at the c inter la a amaller and \ertlca1 mirror 
A which can loUito ulMint (lie central iilvot but alwava 
keepa the vertical poHltlon It la ivldent that the 
image of flu gioiind when recched by the mirror B 
will be thenci reflect* d horirontully Into the mlrroi A 
and this reflwta it lu rlaontnlly Into the obaerver a eye 
Hhould an object ( >r the ground) underneath B be 
made to change In ixwUlon niu U object will n i longer 
lie rertiKJtHd from 1 Into the oiiHervcra eye but he 
would need to iliiinge hla poaltlon ho bh to continue 
(o aee the name object What 1 h now done Jh to keep 
the eye fixed um la iieceBaary In an aeroplane and to 
rotate the mirror act by hand w that the pilot keepa 
the aame Image always In IiIh line of eight while the 
ground la moving with reference to the aeroplane Thla 
la readllv carrhal out by connecting the two mlrrora 
bt gearing In a way so that when B la made to rotate 
around Ita i«th 4 also rotates at Juat the proper angle 
to keep the Image always in the same lint that is In 
the obaerver m eye The movement <if A thus c* ntlnuallv 
compenaatea for the movement of B Stated more 
accurately If the mirror B la tonatently operated by 
toe hand ao as to keep a flxed tioaltlon In space* (or 
W'lth reference to the ground) while the aeroplane la 
luJtBovemtut th* image reflected from B takes the 



Automatic gaaoUno anfina cream aepmrator. 

correapondlng rotation which la equal to toat of the 
aeroplane. To companaate tor thla and to keep the 
Image alwaya In the aame line, the mirror A must 
rotate at an angle equal to half the angle through 
which B turns In one aenae and the aeroplane in the 
other Thla la the principle of the sextant 
All that la needed la to nae a 2 to 1 gear ratio for 
the mlrrora ao that they rotate at the proper relative 
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A Mcduoiiral Bitt <M»r Um ITikiliMl 
StatM fratMOT 
Bt C. n, Cln«4y 

M ONBY conntlng is on art An; one nan eodnt n 
small sum of moiMiy slowly To oksM 4 
sum of money qnlckly ristfllree not only itKMK)4i4r shM 
of a high ordm, hot atrlot ottontloit U 14 #eMlfonMt 
norve.raQkinc. Tha monotony of it malMli lUsi^iittan, 
eountan Uabto to error 

Bo a ntoebanlcal aatomatio tanmey oowitec kl a ma- 
chine greeily needed, not only in thn TnsiMiry <4 the 
United Btotoo and ItS Bah-troaBartoB» hot in honks, 
counting hhusM and httaer ostnUlshtosots largo 
aams of money must he totaled constantly 
Not until Mr John F Buckley Invent his money 
counting qiachlne, however did the Tnmsnry oMetals 
bOUave thet mechanlam could tfike thn Vtoto Of the 
human hnln. But the ntngie machine of tth kind In 
the world now counting laundered money In the boae- 
ment of the Treoenry at Waablngton, Is the flrat of a 
larger order and It la expected It the twelve machines 
now being made for the Treesury prove the poselbtU 
ties Indicated by the present BWcblne to equip the 
Tteemry with large numbers of them, aa well os the 
aub treasuries 

Mr John P Buckley la a Mieclal employee of the 
Treasury Department whose work It la to devlae moke 
and Inatall special tabor saving devices Oertaln plana 



were submitted for a money counting machine Mr 
Buckley was Invited to make It He looked at the 
plana and said, All right— but I can make a better 
one 

Make both and we will aee was the order gtven 
him 

So Mr Buckley built the machine £ram the plans, 
and then designed and bnllt hla own and when (hey 
were tried aide by side the Treasury ofltolals threw 
up their bands. 

Take the other thing sway, they sold. *Tonr 
machine la whet we have been looking fori ‘ 

It may seem to the inventively Inclined that a hUl 
counting machine la not particularly difficult to make 
Any rotary mechanism Into which bills are fed could 
be attached to a mechanical counter and would count 
perfectly so long as bills are put Into It The trouble 
with all such mechanism Is that a revolution of the 
machine would count a bill whether a bill were pres- 
out or not What Is needed is a mechanism which 


Duchene apparatua tm mddng observationa from 
aeropianea. 

A small mirror attrareO both sUl«« B large nilrror 
C arm lupportUg large mirror D gearing which by action 
of winding mechanlam tarns large mirror twice aa fast 
aa the small one S tnraing mecbanlam F protecting 
cover O handle B counterweight tor large mirror 

speed to meet these condUloiUi, the large mirror turn 
lug at twice the rate of the small one, and the Image 
of the ground Is always sent Into the obaerver's eye. 
He moat operate the milled nut at the top ao as to 


won t count without the presence of a green back" In 
the mecbanlam Attempts to make such meebaniams 
which depended on the slight weight of the bill have 
been made before but are too delicate for constant 
use 

Mr Buckley a machine utlllaee an entirely different 
principle which Is absolutely certain In Its action It 
cannot count without a bill In the mnehliie 

The attendant alta before a low table on whkai in a 
small and compoct mechanism In front of her are 
several amsll rapidly revolving rolls of a metal on 
top of which are rapidly revolving wbeela of brass. 
These wheels and rolls are In contact, and through 
them runa a small (half ampere) electric enrrent 
When a bill la fed In between the brass wheels and the 
rolls the ctrcult la broken TOie current has been actn 
atlug an electric magnet The Instant the magnet 
ceases to act, springe raise two flap doors to the com 
partmant toward which the rolls and wheOla are feed- 
ing the money The bill slips out of the rolls and resta 
on theog Bttle flap doors. The act of raising theoe 
doon by the springs haa actuated a mechanical nonn- 
tor The instant the bill Is ejected by the roUo. the 
elsotclcai contact Is re-made the magnets pull down 
the doors and the bill drops flat Into the rack bMow 

When ninety nine bills have fallen Into the rack below, 
the little doors fly up as before for the hundredth bill, 
and count it, as before as it poaoea through the rMla. 
But the little doom do not drop down again, a me- 
chanical trip holding them In place. Thla U the »( gn«i 
for the operator to put a piece of btetttiic paper or 
other separator rai top of the hundredth WIJ. She 
than proaeea a button and the doore dppp, oarrytaff th* 
bondredth bUl and Its separator Into the suigaslne 
below 

There ate, in the preeent machine, thege 
three eeta of, flap dopn to them, three aeta <tf tm 
and three coenters. There Is oieo a fonenU oeanMn 
uffiMh ehwata from one to om bnndlied ett a 


A meehiM fer eoinUef hiBs. 







i NOTABLE small arms manul 


Auatralla by the Oovernment to manutac- 
tnn military rifles. The contract was 
mafle under the auspices of the British 
Government, the rifle to be produced being 
Identical with that with which the British 
army la now equipped, known as the Lee- 
EatMd. 

This gun Is one of the many adaptations 
of the original T^ee gun — an American ln> 
ventlon — the first one being made years ago 
in the works of the Pratt A Whitney Oom- 
pany at Hartford, Oonn. The well-known 
Mauser Is a Lee pattern, and the same 
principle Is used In the guns of all the 
European armies. In the United States we 
can it the St>rlngfield. 

Bids were called for In Ixtndon to fur- 
nish a plant to make Lee-Bufleld guns at 
the rate of 00 per day. When Pratt A 
Whitney, the American company, applied 
for permission to bid, It was thought by 
the maiwgement of the Boyal Arsenal that 
It would be Impossible to make this plant 
outside of England, as It would be out of 
the queettou to have acceea to the British 
gages, and the Australian gun had to abso- 
lutely interchange in all Its parts with the 
British weapon. The American experts, 
however, stated that . If the British gun 
was made on the Interchangeable plan, and 
their firm would be fumlahed with a gun, 

It would agree to produce one that would 

Interchange with the other, creating its 

own gages from the gun Itself. 

The arsenal authorities were very ekep- 
Ucal as to this, and remained unconvinced 
until it was actually acoompUabed. 

When the bids were received It was 
found that the American praffer was 
almost identical In amount with that of the 
most fhvored English firm. The latter, 
however, Included In Its tender some seven 
hundred maobines to produce 90 guns In 
a working day of ton hours, as against 
less than three hundred Included in the 
American fcU. This, naturally, caused con- 
siderable dlseufwlon, as the Amertcan price 
was the same for leea than half the nuat- 
ber of machines, dioi^g the price per 
msehlne to be Wuch lUidisr. ^ I 

The two flrmn were then aelBed^to state I 
how many working houra would be re- 
quired pqr gun. Ths ijnerleana gave a 
guarahtee that Its plant, woald produoe this 
particular gun at the rate <d; 2S hours per j 
gun, while the Eqglhdi firm gave just 
dotaUe this time, and Intimated that the I 
American firm eonld not ponthly make 
good its time; (tnd called attantlob to the 
fact that la the Ro^l Eritlch Arsenal 
samethlng llhe TS houn was rbqulrsd per gnn. A 
mbst tnterestihd altnattoa eras thus created. 

rihkUy the AttStritain gnn expert Oommandcr 
ipaglijl!S(w; vag dfspitriiea to Attwrka tq investigate 
the sq^iJeat which he did la a most able and thorough 



be mm 'ftft 
bMlta dUb to 


Clin firm, and this was at last done. 

It was understofMl that the British gun 
was being billed to the colonies at cost, 
which was figured at souiothlng over f21, 
while the American guarantee as to work- 
ing hours i)er gun meant a cost of alamt 
one third of this amount; In other words, 
on an order for 100,000 guns it means a 
difference in the cost of, say, |S00,000 
against 12,100,000. 

The arsenal plant set up lit Australia 
Is now completed and fully In oiieratloii; 
Is accepted under the guarantee and paid 
for. 

The maebiuery was tested l»efore ship- 
ment for tbo manufacture of 1(H> gnus, and 
it was shown that the ai-honr guarantee 
could be materially lessened Some of the 
sample guns made at lliirlford were siib- 
mltte<l to the British War Olfiee, where 
they were thoroughly and crlllcully t(‘sted, 
and a report rendered that was most satis- 
factory 

Tims an e«iulpment of about .^()0 Ameri- 
can machines w'as shown capable of pro- 
ducing double the amount of work that 700 
British machines cunld pruilni'e, and there 
seems to be no other explanation of the 
facts 

We frequently hear of the superiority of 
American machine tools, but It Is seldom 
that such a clean-cut case of comparison 

athe workroom for making amall-arma. “Ighly 

“ Interesting. 

Alutralum Antarctic Expedition 

T he ship of this PXi)e<lltton, the 
“Aurora," after landing two parlies In 
Wilkes Land early In the year (1012) re- 
turned to Hydnoy The following (south- 
ern) winter was sjicnt In oceanographic re- 
search s<mth of Australia. Efforts were 
made to locate the roisirled Itoyal tiomiainy 
Islands, and the fact was ascertained that 
they do not exist at the position shown on 
the charts, (hough, owing to laid weather. 
It was nol possible to ts' sure that no land 
exists In the vicinity. In fact, severe 
storms beset I be sbl)j tiu-uugh the winter 
and seriously hainis*red her work. A visit 
was jiald to Mncipiarie Island, mldwa.v be- 
tween Australhi and the Antarctic c«aill- 
nent The five men left here the previous 
summer by the exiiedltlon Were found In 
good lieu It b and doing gocsl sclent Ifie work 
Their wireless slatlou was working splen- 
didly, with a radius of about 2.(MK> miles. 
I’p to the time the ".Aurora” left Macquarie 
this station had not lieeu able to pick up 
Tomt lAtiM vwfkMQm. any communication from the station which 

Dr. Mawson had planned to erwt on .Vdellt' 
nmlt being that be reported the art of Land, In Antarctica, but It is reiiorted tlnii (■oininunl- 
18 developed the American bidder, to cation has since been established. The ship reiurned 
m' In adivanee. of anything that he had to Lvttleton, New Inland, July llth .iftei rein i lug, 


m' In adivanee. of anything that he had to Lvttleton, New Inland, July llth .1 
Hod elaewhet«; and roeommeuded in the she was to start south froin Tloliurt, Tiisi 
oa that the award be given to the Amerl- (sontheru) spring, for the south base of tli 




The Parcels Pc^t 


The New Maps and Ho# are Used 




By Emma M. V. Trlepel, B.S. 


i t.b« parcels ikmI 1h uow complete, and tbe ayatem 
In the United Ktatea and between the United Htatea 
and Alaska, the Philippines, Uie Hawaiian Islands and 
Porto Rico will go Into operation January 1st, IW*. , 

The law authorising this service, which was passed 
August 24tfa last, provided that for the purposes of the 
parcels post administration, this country and Ita sev- 
eral poesessloua, except the Philippine Islands, should 
tM» divided Into quadrangular units of area meaaur- 
ing 80 minutes latitude by 80 minutes longitude, 
Identical with a 
quarter of the 
area forraetl by 
t h e Intersecting 
parallels and 
meridians, repre- 
sented on appro- 
p r 1 a t e postal 
maps o r plans, 
and that each 
of such units 
of urea should he 
the Imsls of eight 

tMISlnl 20)11*14 

The comiileted 
maps show t b e 
numitered g u u d- 
rangles, with the 
eight 2om>M which 
radiate off from 
the center o f a 
given unit Indi- 
cated b y circles 
drawn a t Inter- 
V a 1 s correspond- 
ing to a radial 
distance of 5 0 
miles f4>r the first 
sone, which In- 
cludes the given 
unit and all mi- 
1 1 g u o n s quad 
raugles, 160 miles 
for the second 
sone, 8 0 0 miles 
for the t h 1 r d. The oOlt 

000 miles for the 

fourth, 1.000 miles for the fifth, 1,400 miles for the 
sixth, aud 1.8(K» miles for the seventh. The eighth none 
Includes all units of area outside the seventh. The 
numbers Hn4l boundaries of the quadrangles are printed 
black, while the zone circles and figures are red. 

Tbe law directs that quadrangles lying portly In 
two zones lw*loug to the one nearer the common center; 
so that the zone lines on the map, If drawn In strict 
c«>nformlty with the actual working out of the system 
in jiracttce, would ncil be true circles, but would pre- 
sent a serrated apitearancc, corresponding to the pro- 
jecting outlines of the Intersected uillta. 

Hach iH>BtmaBter has Iwon furnished a map showing 
the zones with relation to the quadrangle which in- 
cludes his post ofllce, and a Parcels Post (lulde con- 
taining regulations and the names of nil ismt oificen, 
with lUelr unit numbers No scale or other device for 
measuring distances or calculating rates will be used, 
as the zone map and guide provide all requisite in- 
formation (’oplt^s of the map scxtimpanylng this 
article will be furnished to the 'Washington, 1) O., 
jwst office aud nil oth(>rs Included In quadrangle 1,071. 
I>ater, copU*m of the maps with reference to any given 
unit and the Parcels Post Guides will be sold for about 
the cost of production, to the general public 

As an example of the method 4>f procedure In mall- 


parcel la to be Rewarded from WaUbtiigton to C9dca«ov 
whose unit of area la number 3,118, The map ihowe 
thU quadrangle lying partly in cone four and pgrtiy tn 
cone five, oo tluU It mogt be oonoldered aa lying wholly 
In 0000 fonr. iTw 14 pound must be oo nol de r ed aa a 
whole pound. Ootunrltlng the table. It la found that 
the cost of amdlng 10 poonda to woe tm la 68 eento. 

Aa a local example, suppose ^e Waddngton po«t 
office receives a 6-ponnd pare^ addressed to 1840 B 
Street Consulting the table given with the map, the 
local rate fw fi pounds is found to be 9 cahto. tbmm 



Beaoe, putwis healing ordtnmr itoltee #IMqN> ^ 

bo tmied w "fiWd for 

ttotw of theee special ataimn.':>|pi>#^ 'tn 

oent to a dtoiar, have b««i Ms* 

sqpplM to, pootnMUltehk IliitoMll! Win W atoUmo 

only at offices, hKaadh' pftot offidCto 

iMOi totoMd .ftottona.' m wiiito^.#W ' m 

iiiey'he'‘)aeidM^by%'' jtoeilitUto^ 

not DO aeeeptod for maUtog 

card of tto aander.' 'lAba ''jMWft' 

tontonal : A ' 

: 


-a^ Wtoia tnM’ 
;4ie <5^ da* 
3^ o)t imdi mail 
aad tke udUaa* 
itoh of ptaaaitt 
:cap»tof, Ifto* >*• 
ataong to* ^ilaar 
tlona involrad 
itolto .hare been 
caietulljr eourid* 
end by to* Par- 
etis Poet Oomnit' 
tea. One of Ita 
drat acta waa too 
laouane* of trida 
for the purehaae 
of TtMWO welito- 
Ing aealaa for the 
post offloea. Since 
many of the ob- 
jeets to bo car- 
rlad will be of a 
fragile natnro, 
the queetion of 
t '1 0 n 
tor hwt and dam- 
aged artielw will 
be an important 




d parcel poat map vrUdi will be naed by the city of WaaMngton. 
THIS MAP IS FOR USE ONLY IN UNIT NalOU tatlon i 



Explanation nf the meji and the method of charging. 


rates apjdy to rural deUvary from the office where the 
route oEiginato* or from a patron on a roote to too 
office where the route origlnatea. 


The poatal ox- 
pteaa bualnoas 
t h u a organised 

will not only oov- 
ifaiBgtoii. er aH of too ays. 

terns of transpor- 

totlon now ottlioed by private expresa emiymnles, but 
will be extended to more than a million mllea of rural 
ddlvery and star route aervtoe. 

To Our Snbgerlbgn 

W B are at tbe clooe of another year— the sixty- 
eighth of the BouRTtno ▲umOtiAS** life. Bihee 
tbe subeorlption of many a aubacrlber expltoe, it will 
not be amiss to call attentloa to the tact that toe 
sending of the psper will be discoatlnaed if the sub- 
scription be not renewed. In order to avoid any In- 
terruption in the reeolpt of the paper, aabscrlptlon* 
Should be renewed before the pubUeation of toe first 
issue of the new year. 

To tooso who are not familiar with toe BOWmno 
AitnucAU StirexaitxMV a word niay not bo out of place. 
The BoDitfrmo AMnocAU 6in>»iaaivT oontatns artfdcs 
too long for insertion in the Bonuramu AhubujaW, a* 
well as tiansiatlona from foreign pettodleala, the in- 
fonnatiOD cchtalned In which would otoerwiae he In- 
acceostbto. By taJdug toe BoamTUto AwaatoASt and 
SimruMahV^ BiibMsrUmr reoetraa the benoBt of a re- 
thietlon in*^ subecalptlon pktoa. 

-13l#Me# SNp 


lug packages through this system, suppose a flve-]siuad Aa an exampte Of the appUcatton of suburban rates, engtoesclng eoKpeMehee ahUWS |%at to* m0> 

iwrcel Is U) be sent from Washington. P. C.. to New suppose an 8-pouad' and l-oano* .pectmae Is to be seat al'atlre poW for ^vlDf toe prcp«aim pf asejgolng 

Y4irk city. Consulting the Uarccls Post Guide, we find from Washington tO AnnapoUs, lldL The Guide shows tossds ahouia Im essMy. and gUitoly gersMllitA eapefile 

that New York's unit of area or quadrangle is number Annapolis’ unit of arts to he. number 1,031. The ZOIW tWtng Opeeded jop aWt.dowh qUhfitly, and afttle to imD 
707. Heferriug to the map, that number is f<iuud In map shows that unit 1,021 Is hk aOhe teM. Tbe table indl- eO^Onleally Ilf flaMpt aiV epOOd Ccr litoriMW^ 

zone tliree. A glance at the table of rates, at tbe left cates that toe tote for 9 pouads in tone one la 2B cehts. imeKito Of. 

lower corner of tbe map, shows that 27 cents will bo Artlclea. to be maHaMa ttUt be not over 11 pofinds *girt*tl0tt. jAtO. mettoltierr toottld aH h* eaf^njr adcOe- 
tbe amciunt duo. in weight nor mote than 72 inches in length and. girth aUda OOOf^ieal tn< ^ge to* find 

Suppose a (tackage weighing 4 ix>und8 3 ounces Is combined, nor likely to injiu* the mails or poetal equip* fow«et pr^|hg pett*. ^Th^ Ih'M 

to iH* sent t4i nouBon, Arizona. Referrlnif to tbe repro- ment or employeea There Will he a flat postage rat* reesClB *1^ oBe* OOlll^llnB 'Blto 

dneed [mge of the Parcels Post Guido, we find that of 1 cent per ounce up to 4 OtUjoeO, negatdlesa die- mMliP to- A PWaim 'Ph|hlf 

Benson is locatcsl In quadrangle 4,386. ('consulting the tance. 4b9Ve. 4 ounces, retes .hfe by. the pound and. an 

map, unit 4,3s.'3 is found lu zone eight, with relation to vary with toe dlatenoe ae shown hr the taUe printed . tpUgd | th ,')diat', ^dRlfe 'iCu |hl|Wt ' '' 

Washliigton 'i'lie three o)incen,ranat be considered aa, with toe lAap. 

a whole pound. The table shows that the rate for 6 The law proyldea that parage dn.all pafoeis itoaQ , 

pounds ffi> zone eight la 00 ceote. Bupikmo a 934-Pound be prepaid 1^ afihdsg dtetowttve paresis pest Btemp*. lhr,.tMf 4W> 04 ,< ^ 




9MIFIC AMERICAN 


€amnpinti>»nn 


iBA itmi oiwMtto m 
MI4b jAf UBiMkr mm mmim we twm.tr 
I; iMww ^ mtrtitM of m* wimt. Sot mon tboo 
) B«^ MtMd, rofonled oi the 
^ & Iti IlMi, WM e«t *>>A ranovod from 
ttn DMsttdnf Rtt bt tlie Donon Goo- 
:> ^ IwlMtafH itt ilMcaon two Of tho 

•>1^ tOttr'tEii^ «aim«r otOit lowor SroodWr. be- 
:t«ioin Wniber Mtvoot ua itou mnot Bwmw tuo 
.; Mfiod tiu wood jpoition of the eblead, which wee 
S-wAbtiA hetwooiB the front aiid eoiic Iron rincs. had 
/ Ol^pleMr dtoKq>au>ed, but the tron parte were aa 
Cpaj^MO u when origiiiaDr tsataJlled. The «l|hteen 
hfdniuUc propidllnv «tm wero In fcood condltloii, the 
; jtocow tl^de hi fhetr iniot endii, where the inlet pipe 
le |ttta(di|0d» wore perfootiy froah and cood aa If ttaesr 
had }IM( been made. The Iron inlet pipe waa aoeoMd 
fo tbO nun hr a very heavy' tblofc braaa nut The 
qnhrter inch thtefc iron hood, over two feet wide by 
about twenty-oevan feet hmc, except for a amall flfan 
of mat on tta aurface, waa in aervleeable condition. It 
overlawed Ow caat iron nax hydcaniSc ram ring and 
waa aeaned to the woodwork Jnat ahead of the ring 
With d^i inch long iron bolta, having flat heada on the 
outmde. Hid bolta were attached to the hood on Ita 
lenwyal, a few having been reduced In diameter by 
met 

onie inteceating feature is that this machine was 
made and operated by manual power day and night 
under Broadway with ita heavy omnibus traffic going 
on overhead without in the leant disturbing the same, 
removing only the actual amount of eaitti the tunnel 
waa to oocuPFi and this before the age of steel and 
electricity aa we know It to-day. 

When, the tnnnel waa being bored and the shield was 
near the north aide of Murray Street a heavy stone 
wall was encountered; by careful management the 
atones were removed in front of ''the shield, leaving an 
arch in the wall near its top. When the opening 
through the wall was large enough the ebleld waa 
puehod through it Into the aaud beyond. No one 
seemed to know why the wall waa there; It waa con- 
lectured that It might have been the remains of an 
old Dutch fort Since the excavation for the subway, 
moao forty feet below the street surface, the supposed 
fort tnms out to hgve been a large datero of some 
kind and is probably one of many that used to be 
located in the center of the streets to supply water 
before water pipes were introduced. Tbe parts of 
the Beach shield have been sent to Ithaca, New York, 
and presented to tbe College of Civil Engineering of 
Cornell tlnlversity, of which Mr. E. E. Haskell is 
Dean, by Mr. rrodeiick C. Beach, eon of the inventor, 
Mr. E. Beach (now deceased), where it is to be 

set up and restored for permanent exhibition. Mr. 
Alfred E. Beach was granted a i»tent on this shield 
in IMO. Partlcutan relating to Its construction may 
be found in the ScucuTinc AMKaicAit of March 0th, 
1870, and Its use in tunneling under rivers on a large 
scale la described in the ScucuTmc AMaatoan Sdfplb- 
HXiiT, No. TOi, of August 2eth, 18P0. 

19m Ihwbkm of Providiiic b Radium Contafaiw 

W HEN making use of radium, some suitable con- 
taining vessel is needed, but glass or aluminium, 
which are commonly used, stop off some of tbe rays 
in each case, so that such rays are not allowed to act. 
This M. liieber proposes to remedy by using a sur- 
face layer of radium conqmund applied as a coating on 
a suitable backing. To prepare the coatlug be dleeolves 
the radium salt, in the ease of coating upon celluloid, 
in ether, acetcme or the Uka The celluloid takes tbe 
shape of disks or rods and these can be dipped Into 
the solution or tbe latter can be spread in a thin layer 
on the surtaoe. After evaporation, the radium is dMi* 
trUmtsd in a nnlfenn layer In this way, and the 
aolvMtt is chosen so that H adheres wdl to the surface. 
Whan it Is datfiiM to use the radium in direct contact 
with eucdi as Mood or other . liquids of tbe 

body, f eolledicm coating is given to the layer, and 
this nBowe fbe aqf w aiBjiiyti apd also the. a-rayH to 
paM, as la lUK^ed tqt; Wpeffimaots^ The method allow* 
of pMplnlttg powerlnl adBrntp with a ainan kmoont of 
nuttwn, ifhieh cotdd boen^a^qred before, and 

air ^ emanationili bit t^ ndjhiih ate utUlaed. It 
m noted tliat tW^fettaoM^ of luppa and eancpr 
seqaltW'^ and y layii whd^' are i^nced exoiu- 
tiwdib bitter are woM 
mtimw maom. OeOaloid tnbbh 
eoatad Iba Mm BtSlda ean ha uaaidl tor treating mineral 
water by Iha'toq^ sp,;M...to have mm ahaorbed by the 
vteteK. «wto towa aan ahw he eaiplleared tot inhaling 
-ate'ltoaiaMh iliaM;to^toaalteg Iwtf 'dteeanea as the air 
' toitotea. , ocatlug 'glass 

iafcisiMineiM> siUeB, iMlii tei. |W '.dteeetly 


tThe ototora are not rotponeibte for HaiemmU 
mode la tee oorrespoadenoe column. Anonymous com- 
mnuHoMom Odnaol be considered, but the names of 
oorretpottebsnU wilt be milhheld token so detired.] 

Yards Per Second 

To the fiditor of the ScuMTinc Ambbican: 

In your September 2Sth, 1912, imue you have an inter- 
eeting ortiole entitled “Why Not Feet per Second?” As 
yon slate in this artiete, it is qtiite true that wo use the 
term “tnilea per hour" even when oaloulating rates of 
^eed tor very short tMstanoes, and your suggestion that 
'toet per second" be generally used is a very good one. 

In this oonneottoo, would h not be better to use the 
phrase “yards per second" rather than “feet per second," 
in view of the taet that “yards per second" is appruxi- 
msitely one half “miles per hour,” and likewise “miles per 
hour" is appMxinutely two times “yards per seoond"? 
Do you not think the proportkins one half and two times, 
above mentioned, preferable and more convenient in oal- 
eulation tlm one and a half times and two thirds as men- 
tioned in your artiole? Bbaobh. 


TIm Pilot Charto and the Weather Bureau 

To the Editor of m SoiaimTic Ambmcan: 

Your editorial in the current issue of the Scientific 
American regarding the renewed effort on the part of 
the Weather Bureau to take over oertain of the work of 
the U. S. Hydrographto Office is quite apt and to the 
point. Without detracting in the least from what good 
work the Weather Bureau really does, it is pertinent to 
mnember that its duties are but a development of an 
effort designed primarily to help tbe farmers of this coun- 
try — hanoe its identifloatiqn with the Agricultural De- 
partment. Its expansion along with other lines for the 
general public ashore is a logioal evolution whioh will 
cover a suffioient field if it halt there. 

The Pilot Charts issued by the U. S. Hydrographio 
Office are tbe ootnbined fruit of the profeasional experi- 
enoe of our naval men and the civilian seafarers of all 
nations, and this product of co-operation is the oonse- 
quenoe of that fraternal feeling whioh is a part of tbe 
mutual respect bom of hazards shared in oonunon. The 
smlorman, thmefore, feds strongly when the documents 
and guides for his safety upon the sea are menaced 
through tbe editorship of landsmen, who are out of touch 
with the sea and with whom the merchant skipper can feel 
no inspiration to co-operate. It is this very sentiment of 
tsUowihlp and understanding whioh now brings to tbe 
U. 8. Hydrographio Office so much material of interest 
and value. Robert G. Sxxubbtt. 

New Twk city. 

Hm Mbaiagippi Problon 

To the Editor of tbe SciKNnric Ambbican. 

For a few weeks 1 have been a reudent in tbe upper 
edge ot the great ooastal plain, and have been studying tbe 
river problem, so apparent in the great bend just below 
us, and none the less between us sad tbe Gulf. The last 
hill overlooking the Mississippi River on the west is at 
Commeroe, Mo. Not far below, aorow the lowlands, is 
the 8t. Francis River, whioh seems to lose itself in the 
sunken lands of Missouri and Arkansas. To out a cans! 
to this stream, whioh oould easily be widened and straight- 
ened, would not be a great task. Just above tbe mouths 
of the White and Arkansas, and across the same to 
another stream flowing into Red River, the cutting would 
be surprisingly small. Already tbe surplus water of tbe 
MissiBsippi is finding a way up the Red to the opening of 
the AtoUalaya and saving a hundred miles to the sea. 

An examination of tbe route I have indicated shows an 
ea^ way to solve the river problem. This has been sug- 
gested by others, but is reoeiving less oonsidcration than 
it deserves. The faU of the water would be about 8(X) feet. 
Looks might be a neoeesity in low water. A fine ship 
oanal outting Off at least 300 mites, as msasured by the 
river, would be a boon when the Itenama oanal is in opera- 
ttem The flood of the MiasissipjiM ^^ould bo drawh off 
sufflotently to prevent the disaster Inoident to the usual 
high tratera al^ the loww reeahM of the river. The 
river wouUL ttesa its bed from deposits less rapidly, and 
the naotodtiM of the repair boats would be reduced. The 
river is heintf agisted without the 14-foot ohaimel, and 
thie areipid tut be Intmrfwed with in tbe least. It would 
giratetotwtertootes instead of one. Tbe energiM of tbe 
OoVeRtotHtti BO aoon to oeaoe on the Isthmus, oan be 
employ^ to no lietter adraatsge than in aolviug our 
river pcobteOit ft is hoped the oituena of the oentral 
valley srlB notaUow this movement to be forgotten. 

Olive B|tete*h« DL C. W. Camfbbll. 

IIm Batii Tab DeeiskNi 
To tlm Sditer of'Mw SciBimFit; Ambrican: 

, Your atteotted te diieoted to the seoond paregraph of 
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the editorial entitled, “The Bath Tub Decision and the 
Patent Law,” appearing in the Boikntific American of 
November 30th, 1012, and espeoially to the statement 
therein that "Mad that price been determined hy the owner 
of the patents, as in the rotary mimeograph cu«\ and had 
there been no combination of licensees, (he dccisioa of 
the Supreme Court would have been difforont." 

The dMision in the Bath Tub case rests on the fact 
that there was a combination of licensees in restraint of 
trade within the prohibition of the Sherman law. Clearly, 
If the combination (o restrain trade in an upreasonablo 
manner oould nut lie shown, the grounds for prosecution 
under this law must disappear. 

The fixing of pnoes is an element of the restraint exer- 
cised by this combination; but m the absence of this cle- 
ment another might well bo the foundation of such re- 
straint, and I have road the decision in vain to find any 
foundation for the inference expressed by tlie SciENTiric 
American, that the fact of dcti'rmiuation of pnccs by 
the combination, rather tlian by tlu' owner of the pat- 
ents, luwl any other iHiaring on the decision than to indi- 
cate restraint of trade by tJie ooinbination. 

The question as to wbothur a patentee may lawfully 
impose restrictions as to the price of an unpatentod 
artiole, in the manufacture of which a patoiittxl article is 
used, is not decided by the Bath Tub case. Indeed, the 
Court expressly declares in its opinion that the decision 
is made “without entering into the oonsidcration of the 
distinction of rights, for whioh the Government contends, 
between a patented article and a patented tool used in 
tbe manufacture of an unpatented article.” 

Accordingly, it is thought that the stateniont noted is 
misleading in so far as it includes, as a ground for the de- 
euion, the question of whether prices are determined 
by the combination or by the owner of the patents. 
Washington, D. C. K. H. Mebcuant. 

jTt is true that in its decision the Bupreme Court used 
this language; “The added element of the )>atent in the 
case at bar cannot confer immunity; and this wo say 
without entering into the consideration of the distinction 
of rights for which the Government oonhinds between a 
patented article and a patented tool used m the manu- 
faeture of an unpatontod artiole.” Our editorial was cer- 
tainly not intended to convey the impression whioh our 
correspondent states was conveyed. Tiio Bath Tub ease 
clearly fell within the Sherman law Our only iwint is 
that had tboro been no comhination of licenseeH, had the 
O'wner of tbe patent grautf>d licenses and fixed the pnoes 
without collusion, the decision would probably have been 
different. — Editor. 1 

The Prone Position for Aviators 

To the Editor of the Scientific American; 

Time and again it has been pointoil out in the columns 
of this and other journals, that a stnoter observance of 
streamline forms and sections in the design of an aero- 
plane would result in a marked increase m the craft’s 
efficiency. In view of this, it might seem rather sur- 
prising at first sight that, though the principle has been 
very faithfully followed in the best machines as regards 
the design of wing profiles and certain other elements, so 
far no serious attempt has lieen mode to construct a 
machine in whioh the aviator, engine, fuel tanks, etc., 
are totally inclosed in one streamline body. 

The reason for this, however, is not an ignorance on 
the part of eonstructors of the advantages to lie gained 
from such a form, but rather an iu<qunmtan<io with the 
diffioulties that underlie the eonstniction of a machine 
such as would render the inclosing of the aviator prac- 
tical. For they realize that the increase in cross-seclion 
required to inclose one aviator in a sitting posture, would 
necessitate a greater loading to obtain the highest elli- 
cienny; and with the addition of weight, fresh difficul- 
ties arise. Provision for vanahle surfacing would lio 
absolutely essential in a large machine (for efficiency), 
and this latter has not been worked out a.s yet Also, a 
more substantial running gear would necessarily need 
to be provided, and this again would involve an increase 
of head resistance 

But there is one way out of (he difficulty whicli the 
writer has never seen pniposed Man's upright position 
is little calculated to cleave the air with least resistance 
The position of the body which would offer the minimum 
of head resistance in fligiit is the prostrate one and (,ho 
writOT suggests that the aviator he along the car with 
his body curved suflioioutly for comfort. It would be a 
simple matter to work out tbe details. 

Now this idea may seem somewhat fanciful;' but flights 
in such a machine would imdoubtedly do more toward 
impressing upon eonstructors the remarkable effioioucy 
the form, than any amount of theorizing or even of 
laboratory experimenting. It may seem more danger- 
ous than the sitting posture; but the impetus given to 
the design and eonstruotion of a practical weight-cam - 
ing machine would justify the dangiT, such as the (mt- 
formanoo of dips, and dives, and other e<{ually fool- 
hardy evolutions in midair (infinitely more dangorous i 
never hM nor will. G L 

Whitby, Ontario, Canada. 



Catapulting a Hydro-aeropJaii| from 1^ 

Adapting the Flying Macluiie to tlua fUquhrem^lits ^ Navy 




By Bobert G. SNrtett 


-Dliiuiichliflt of from a ahlp, 

(’iil)t. WiiHliliinloii I. CluiinbprB, IJ.8.N., 
ltd Inventor, clearly proved that the 
h.trtro neropltine may take ltd part as an 
cddenthil feature of tlie equipment of all 
liiriie u»en-of»ar It 1 m duubt^ll If the 
Kcneral pulillc realhscH the prophetic alg- 
nllleunce of that performance at the 
WaMlilnifton Navy Yard on the lath of 
November. It marked a Htage In the 
adaptation of the aeroplane for aervlce 
with the fleet which l)e«uu but two yeara 
ago, and wad iiractlcal evidence of the 
Miirmountlnu of dlfllcultlod which were 
tnodt dlMcouragluK in the early atagea of 
Ihe work. Apijrwlutlon of what Oapt. 
(ihamlterd haa nccompllahed can be had 
by reference to the hlBtory of prerloua 
efforlM dew-rlbed In these columns, of the 
MC'tait crulwer "Birmingham" at Norfolk, 
whore uiMMt her forecautle dock was built 
ti temporary wmiden platform. 

The next attempt wan from the “Peiiu- 
Mylvaida," and both aerved to prove that 
the aeroplane could not be a part of the 
fighting fleet If runways of so extensive 
and Interfering a character had to ho 
erected uiaiti a vesserH deck. 

The next d(>velopmont was Mr. Glenn 
H. Gurtlss's hydro-aeroplane, and he con- 
ttuued lo Improve it tilt the boat could 
return to Its base by allgbtlug mam the 
Mheltcred water on the leo aide of the 
ship and then bo picked up and landed 
aboard successfully, hut it had to be 
started on Its scouting from the deck of 
the man-of-war. 

rapt. Chumhors has long lieeu one of 
our toriKslo experts, and his early oxperl- 
encH In launching those weapons from 
ala)ve water gave him a helpful hint, and 
hlM catapult tried at Annapolis some 
months ago was hts first essay in project- 
ing an neroplauo Into the air upon a short 
track, and giving it In that distance tbo 
necessary headway required by the hlgh- 
Hpeed flying machine. Compressed air 
was the motive power and the launching 
device was mounted rigidly upon the 
wharf The aeroplane was set upon a 
car which traveled upon a track 
uhout 116 feel long, nud both were free 
to lift front the rails during any part 
of the travel or after the aeroplane motor 
had started and hud reached a sustalulng 
HtaHsl. The full air pressure, of 200 
tNiuiidM, was turnc-d Into the cylinder 
which operated the cable attached to the 
car. 'I'liere was no gradual acceleratlou 
of the translation of the supporting ve- 
hicle — It starlf*d forward with a Jump! 
Upon the occasion of Us trial, with the 
aviator In his seat, the aeroplane lifted at 
about mtdstroke of the piston. A croaa 
wind was blowing at the time, the right 
wing wuH forcilily lifted, and the flying 
machine tumbled with a corkscrew mo- 
tion Into the water; also the pilot, Lieut. 
Ellyson. The lest In question was two- 
fold In Us puriioBc — to project the aero- 
lilaiie Into the air after a short run and 




The hydr»>aeropluM at the Imtant of letTtag the eatapHtt, with Lieut. The»- 
dorc H. EllruM «t the wheeL 



Plane and aide viewa of Capt. Chambera’a catapult for launchlns aeroplaaoa 
from battleehip turrete. 

1 Catapult motor oporatsd by comprefsed olr from tank 10, (11 air coDBeetioa.) 

2. Pulley* that multiply the movement of the tractor cable. 8. Tractor cable coDnectlng 
the catapult motor with oar 8, 4. Bail* on which car 8 ran*. B. Pulley lor 

cable, a. Flylas machine. 7. Float of bydro-neroplaae. 8. Car. 9. Pulley. 


to otMom Cha oflBMii nikiit iji» dvllahiir i 
and the vartona parta «f tho apphiwtua. ' 
It was feared that ttfp OhoOh i^t da- 
raogo the motoc ahd other paila of HM 
mechanlMu and iaeapaoitate (iia MM- 
piane so that it ocnild not tah^ the 
work of lU own propvlaton. <Mta nat- 
urally, Oapt Ohamben and hla aaaoci* 
atea were .fratlded to flnd out that no 
part of the maOblnety or the htttnga waa 
ruptured or weakened by that venture- 
some performance. The tact that the 
aert^lane and the .aviator w«e given a 
ducl^ waa of secondary importance. 

Profiting by the leaaona learned at the 
Annapolis trial, Oapt Chambeni devloed 
the catapult tested «o sitccewfuily at 
Waahington, and what this meana in the 
way of advance can be gathered by oi»n- 
pering it with the platform that was 
necessary when Sly made his flints from 
the U. 8. B. "Birmingham’’ and the 
C. 8. 8. ‘‘Penusylvatoa,’’ The preaent 
launching apiiaratus ia Bo amall that it 
occupies but little KiMtee; it can even be 
mounted for use on tup of a turret; it can 
be quickly moved to any position on the 
ship: and It. cau be readily dismounted 
sad stowed away clear of the sweep of 
the guoa. As in the case of the Anhapolia 
device, compressed air le the source of 
motive energy, and this is always avail- 
able on ablps carrying torpedoea or using 
compressed air for othn purposes. The 
neoessary air, at a suitable pressure, is 
stowed in a small cylinder on deck con- 
veniently located for connection with the 
catapult The piston of the cylinder has 
a stroke of something like 40 Inches, and 
the piston-rod movement la multiplied by 
means of a wire-rope purchase, and this 
wire rope draws forward tbo small wood- 
en car upon which the aeroplane rests. 
In order to launch the flying machine, 
both It and the car are projected from 
the rails at the end of the run, and this 
takes only seconds of time. The car 
simply drops out of the way, and it the 
rails reach to the side of a ship, the 
vehicle Is recovered by means of a rope 
attached to it The car gathers headway 
smoothly; there la none of the shock 
which characterised the operation of the 
pioneer apparatus at Annapolis, and this 
Is accomplished by a clever arraugoment 
which controls the Increment of the air 
pressure automatlcalty, and thus grad- 
ually accelerates the forward motion 
throughout the entire stroke of tbo pis- 
ton. At .Washington, the catapult was 
placed upon u float and the bottom of the 
hydro-aeroplane waa not more than 2 toet 
above the water. This did not provide 
much of a margin for the machine to dtp 
ere its motor took up the work of propul- 
sion. However, when the test was made, - 
the flying machine arose gradually and 
steadily upon a beautiful flight as soon 
as it left the rails, and there was not the 
slightest tendency to seek the water. It 
Is true that the float waa pointed toward 
the wind, but at the time of the trial the 






A preliminary test of the catapu^. 


Hont tbr weight at tbs Bylng amehln*, ' 
eld to tbs CSV by tlie sanie hoMiaa- 
lae uatll the msntPt of It* deiir*4 
ay frtilhi the he*vy landbig* and tb« 


The oatagnlt }aat hdiiMw tha mmMm Waa loagdiad. 

Before the flying mscblne i* hmaoM the 'ostspult 1* p)so*fl np»n a and th*' 
bettoB «( th* hydre-aeroplnas U not , won thaa two t««t nhove til* water. TW* floM 
set provid* iBueb ttsegta for ths'ins^la* to dig It* nMtor tsk«s Up Work of 
ptopuietoo. The aetfliitM ttse* smdiwlly gad sMisdUy Upon it* flightwitbpitt aiir tMitfebsey 
to •••k Um water. 
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<iU:- 

S 'jeti tb* MtKlwilt liar Mnm «toc«MI 
C!M«ti||y Bikh «Mdlt It 4tib UMlt 
oa fiw tiw mrVe and cottraga bft liaa 
iiKirb, la aatterly . offartog UMC 
lHw tfats, and Oii* gtraa adAttottal 
iliiie to tbe elaliiM now mada lor tti« 

R It la el Intareat to note tibat 
dottonetxatlon at Waabtitgto«r** 
to that at AnnapoUS'—tlMr a«ro- 
u down to the oar by an 
ip, and thla waa releaaed bjr a 
devloe which engaged an arm of 
) at the far end of the ralli. This 
■tain the aeriq>lane thua acqulr- 
i|g auAetent velocity to giro It a liltihg 
biniwlae at the end of the lattnohlng ran. 

Because of recent Improvementa In the 
|irdro<Beroplane and tbe derelopment of 
this catapult, Oapt Cbambem confidently 
piredlota the foUowlng usee of tbe flying 
machine In naval warfare, and these give 
UB an Impreealve idea of the way tbe art 
has advanced In the last two yean ; 

They can be carried, stowed, and need 
by all large Ships for tbe purposes of: 

1. Beconnolterlng an enemy’s port or 
to search out bis advanced bases and to 
assist In the (^rations of a blockaded or 
of a blockading force. 

2. To locate and destroy submarine 
mines, submarines, and dirigibles, and to 
assist in the operations of submarines 
and torpedo boats. 

3. To damage an enemy's docka maga- 
sines, ships in repair or under construc- 
tion, dirigible sheds, and other reeonrcee. 

4. To provide means of rapid coltfl- 
deutlal icommunleation between a:*' fleet 
commander and the commanding otfloer 
of a co-operating force on shore, or the 
commander of another fleet or division. 

They can be carried by all scouts and 
crnlsers. 

6. To extend the “eyes of the fleet" 
In naval’ acontlng. 

They can be carried, with ample eup- 
pUes and camp outfit, on board any naval 
supply aiixUlary. ^ 

6. For scouting at advanced bases i^d 
for extensive use with expedltUmary 
forces. 

A Noteble Gmt Igdw FBggeBgar 


k peculiarly American type, standing in' 
the eame relation to steamships in gen- 
eral us doee the mulU-masted American 
HCbooner to the sailing ship. Its strongly 
marked characteristics are due to the in-' 
fluence of local conditions of navigation 
and to (wrtain national demands in the 
way of comfort and general accommoda- 
tions. Whether it be found on the Mis- 
sissippi or tbe Hudson, or In the sheltered 
waters of Long Island Sound, there ere 
certain Ifsidlng Charaeteilstlce which 



Sigh and low-preoaure cylinders for the "Oty of Detroit III." 

Diameter hlgh-preeeure, fla lorhee; low-pree«ur«, 93 Uehee; etroke, 102 Inrlipi. 
power. 


make the type readily recognizable, ami 
differentiate tbe American craft from any 
other of ite kind in tbe world. 

To our thinking it Is the most plctur- 
eeque and impressive of all the stately 
vessels which carry the world’s commerce; 
and although the largest of them are but 
half as long as such ocean liners as the 
“Olympic" and “Imiierator,’’ the effect of 
their Imposing and many-storied tiers of 
staterooms, and the long, clean lines of 
hull and superstructure. Is to deceive the 
eye Into thinking them greater than they 
are — an effect which is heightened by the 
fact that they are generally seen against 
a background of small river craft or 
against the moving panorunia of river 
l>unk or proximate shoiellne 

To those of us who are fuinlllar with 
the majestic boats that ply on the Hudson 
and latng Island Sound, it will 1 h» snriiris 
Ing to learn that the growth In alze of the 
sldewheel passenger steamer on the Great 
Lakes has been so rapid that to-day the 
largest vessel of this typo Is to la* found 
on those waters. Wo present illustrations 
of this steamer, the “t'lty of Detroit III." 
which has been built for the servlc-e be- 
tween Detroit and Buffalo The prlnciiml 
dimenslous are Length over all, 470 
feet; keel. 45.5 fact; breadth, B.5 feet 4 
Inches molded; breadth over guards, 00 
feet 0 Inches ; deiith at stem, 22 feet ; 
depth at atera, 21)25 feet. The hull Is 
built of steel with double bottom. It Is 
divided Into ele>en compartments b> 
water-tight, cross bulkheads, extending 
from the keel to the main dock. The bot- 
tom la divided at the center line and 
athwart-shlps into fifteen water-tight 
tanks. There are two decks below the 
main deck and three above. The main 
deck and bousing on the main deck and 
orlop deck are also of steel A steel suiter- 
structure Is carried to the main deck. Tlie 
celling of the sahstn deck is sheathed wll h 
galvanized iron, practically making the 
entire bonslng up to the saloon deck fire- 
proof. A steadying tank of 300 tons 
capacity Is provided amidships to check 
rolling In heavy sea. 

The ship Is driven by paddle-wheels; 
and she Is the longest itnddle-wheel steam- 
er afloat. The engine Is of the Inclined, 
three-cylinder, compound, jet-comlenslng 
tyi»e, having one high-pressure and two 
low-pressure cylinders The estimated 
Indicated horse-power Is ft,000 at 30 revo- 
lutions t>er minute. The hlgb-prcssure 
cylinder, which Is 62 Inches in diameter, 
weighs 47,200 pounds. It is placed be- 
tween tbe two 0'2-lneh diameter low-pres- 
sure cylinders, all having a compound pis- 
ton stroke of 102 inches. The high-pres- 
sure cylinder Is fitted with poppet valves 
and Seckles cut-off gear; the low-pres- 
sure cylinders have Oorllss valve and 
gear All the valves aro ot)era(ed by ordi- 
nary doiihle-har Mtoveuson link motion. 



"Oty «f Ptum m,- largest sMe-trlied steamer afloat. 

\ Lsa(||% <|1> iMt: IWsadth, 81 fMt 4' UmMS; Imadth ever saards, 99 fmt S iBctaea: bonw-po««r, S.ooO; speed 31 miles a 





A monster whlstlinK buoy, which hss been dsBMged hy betaiR stmdi by an ocmb Umut, Tubs eitt III bulf by RmpsQsr Mow. 


Ill the tube, HOtliiK as a piHtim, siicko In air through 
the Intake If 1« eoufined lii the bulb of the buoy by 
a Hlmple valve which jirevenfs Its egress through the 
liilaUo When the waves drop the buoy In the trough 
of the \vii\es, the water lii the tulie presses up on the 
coatined iilr and eouitiressw It. It. finds exit through the 
whistle, whleh tlins sounds Its warning note. 

■VVhlsIllac huoys are only placed la water where the 
wave uctloa Is fairly constant, so that calms and fair 
W'eather will not slop the action of the buoy uuy more 
tb«n can bo helped. It should be noted, bowever, that 
the buoy Is less needed In fair weather than In foul, 
and that It takes compiiOBtlvely little disturbance of 
tho wafer to make the buoy sound Its warning. The 
higher the waves, of course the louder the sound. 

There aro eighty-eight of these buoys at present In' 

Ner\lc« In this country, and tweaty-flve whistling buoys 
whieh are also light buoys, showing a visible signal 
a I night. They differ In slice, from the small ones 
used In harbors and where the sound need not be very 
powerful ill order to reach as far as pay be necessary, 
to the huge masses of Iron which are given tp the water 
us a plaything at the entrance to harbors or wherever 
u shoal needs a warning signal which cannot, or for 
other reason should not, be oared for by a llghthonse. 

It might be supposed that,' bav^ no mecbanlam tnit 
a vjive, such buoys, ouoe pot In position, could be 

4- 'v ' t V ■I' 4 V W 


There is nothing difficult about this: It Is getting the 
enormously large and unwieldy mass of Iron Overboard 
and taking on board the one which is in the water, 
which causes the difficulty. The very waves which 
are neceasary to the succeMfui operation of tlMt,ln)oy 
make it hard to manage at the eOd trf a crane on hoard 
a comparatively small vasseL 
When a buoy teuder goes to "Work” a whistler alls 
clears her deck of everything but tbs buoy> wldoh 
Is secured with chocks aUd dutins against the roll of 
the vessel. The old buoy Is aigtsosehed oantleusly, 
within a couple of hundred tied, and the new iMiog to 
allowed to sUd^) overboard, rafhek than pteksd up and 
plaoed' lu the water, tte ewr ghWlMt it by guy JKWtel 
while the potest!!^ crane IUI» ^ cnougb to pwtoto 
the bhbi^ to move. Wlto the Tmeci alowiy mlilhg 
S^ to' slSie on the eoil i^hiaii'a gutot dUir^’ 
good days are pui!pcetiy pidmi for this work— the jtois!i 
of freshly painted iron Witli; fto tong tube p rw e wte -' 
potenttoU^ for evU wMeh, tenet he dosely' tetetais*. 
Let the bnoy but get cleat. ^ the, deck aud tite 
tackle get Jammed, and Ihliil teWM came int^ 
a tbrewton pendtitum with tetifitet dafl, tUr^-elx fete 
long, capable of mashing tite hioat to Ute aad eerteitadr 
of swaapliig brokea-feoiMd awp about the deck yiith M 
more effort than If thffir swat to many fltoa 
When the B»# tmoy Is galiiy lute 'tite, itette 


underneath its iddte, to hold It long enough tor laSb> 
iDgM to make it secure. The boat, being belayed to the 
author Chain, then cauttomly baths away to raise the 
anchor, perbape buried pr months la the mod, and 
tbare to a general scampering away froia the cable 
while this Is belBg done, ks should It break it wuuM 
be like having a couple of eaniMm baUe come tearing 
alaag tte deck; a biteaking two-toeh cable to aa rigid 
as as i^lh bar and with hSitdreds of tons of tome tn 
ito swift fllek through space. 

Bowever, so tedlUttl are theeg handitef of imavy 
ssasste igf toon’ on an unstf Ida heel, ttete it Ik tare that 
ate ateM^ happens, while mote of thteis wtatth oeonr 
to dhtetmt (Nteya gre' mim aUtiev by .ffteir. hetog 
rtei' M'.#' oc 

.'ikhdbvAi'orltg. leidg '' 
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!;|ifW.iWIMiili^^ tMli^'iiirdN’.'lMNc ' 
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Tli« 

'/lipftitinW. la n»w' nuiktnt im» d^-irato^ 
t#4<BiB fir m» pnrpm, and wff tnwtm* 
rttows a 'ouniller ot mow nm.wttb 
ttdllani «wd lor the trdosfiovtation 
.: oi an rngmulrme ot aeroidanM. Hm ooto- 
plitaoB n»e dlnuntsted ana ^ama in the 
''tfmm «»d tlbe motor Titn is need for 
the tMiMhoctatiott of spare parts, etc. 
■i^ fotfMMMUe, eonaiatlnc of from rix to 
sight otft^efOaam^ has a conpm niF maoblne- 
shop rdpdlr tmOhe such as we iUnstrated 
a fow weeks axo; These tracks have sUlea 
whimi Open and form work bencdies, while 
UMg are fitted with all the neoeesarjr 
lat^ and machine tools need for the re- 
pairlnlB ot aoropianos. The sew motor 
ttnnsport vans effect a krent savlnR of 
time la too moWnc of aertnitlanee from 
plneo to plaoe when It Is not destrod to 
a«d (hem hp the air route. 

A YldUn Migto Of Mfitehet , 

T HBBS are chMaln todlvidnals who 
have a penchant for pnttlns to enri- 
one use, materials that others consider 
worthless. Thus a man will make a clock 
ont of hits of straw or a cane ont'^lif old 
ttewspapers. Here is a picture of a vlollii, 
the iKHlp of which was built of matches. 

A man living In Bay City. Wisconsin, con- 
ceived the novel Idaa, and spent a year la- 
the painstaking operation of construct- 
ing a rnumosl instrument out of the refnse 
of the match-box. ‘The instrument eon- 
tains Moo matches^'’ aays the man who 
sent ns foe photocraph, and ha akw »ti> 
suras us that the vlhltn ha* ‘<aldnill, ,intoat, * 
mellow tone." whtth, If really eOi.aibidkes 
us as even ampe reiaarhable than It^ peon- 
Har cMuttnetlon. The instrumsat has 
been on exhtbltloh aithe Minnesota State 
Fair, where It aftweted a «rsat deal Of 
attention. 

Hm Api^dif Oar Lumr 

I N order to with oil the conveni- 
ences of the fsNintleth century, and even 
to dine to piitmcr'. ea rosto without be- 
ing compriM to-ltave her eat. a Qerman 
singer of bote taas prdcrad attoVsHns lim- 
oustne which mnaf be coasldered the acaw 
of luxury. ttm lllnetimtioa shows, It 
can be contorted lAtb a dining room, ooah 
pMely and luxnrUwsly fitteid. By a few 
deft tondies it can to transfonned Into a 
“boudoir,” card-room or ^bedroom. The 
seats are adjustable so aS to form a broad 
and comfortable davenport bed. 

Givdlfaic Otuifd Tnob 

T^cnrUBEID fasmwlth m a Washington 
A navel omnga waWfiiw dM pofinda and 
measjuilng. 18 Incttsa jph ^m^mterence, 
whidi wna «rdsNi hy Wk Boliert How» in* 
Orlaodo,, VkaeMO; in im. BOslda this 
giant apaelmam wnfHf to semi c kumomt 
and' a> Afr. Bowe had a num- 

ber cd' Wai^^limm totot tfoso, which 
UtokMl mom ttiofimit W «tosr 
vathMy; not w«i|id‘ sm hoM’ thsix am 
pmigfaanKapjfW^^ tompsutM*!- 
in>'«iis-;epi!iag\aripa, jmtowlMfttitoi'lnitt 
iM(iiiaf:iio< nivaar ’imr;«f#l|i'ki#llMa, >k- 
ind)Mii.ahatrip>mt'«iia jiwh 

wmir MwM’ mti$> A ymt'.pC, iftom 
oiMla^ ,tohm^, 1 iar«pyh Whkvt. Ikila . 

:iihliteii*d and ink uf 
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A UmmUine converted into a dining c 
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times girdled to obtain larger fruit, but 
this Is usually attended by a dliultuitloii 
•of the quantity of (to yield. Such was 
apparently the ease wlUi Mr tlowe's 
orange trees; for us the size of the fruit 
diminished In successive yenrs the (luan- 
tlty Increased. 

Ultra-violet Light Sterilizer for the 
Austrian Army 

T he new French ultra-violet ray water 
purifying aptwratus has bwii iimdi- 
up In iiottahle form and Is now Ih-Iiik 
insa. tried ont by the Austrian army uism Us 

Hrst trials. As the npituratus Is luli*nde<l 
to lie used for a supply of pure drink- 
ing water for troojm In the flold. It is a 
complete plant, containing Its own ma- 
chines for oiM>rallng pumps and produc- 
ing electric current so that It can he set 
up at any point on the held When on the 
road, the small front truck containing the 
driver’s seat and also a supply bos Is at- 
tached to the npitaratus projsjr, which Is 
mounted in the rear bos iu>on a two- 
wheeled truck. When on the h 1 )oI. the 
rear box Is detached and ot)eued up, and 
the sterilizing tank removed and H4>t up 
on a trl)iod supiwrt so as to t)e within 
easy reach of the troops. Within the case 
^ 1” a well-designed plant consisting of a 

small gasoline engine coupU>d to a rotary 
pump and also to a dynamo. A hose leads 
from thq pump to the source of water stm- 
pb, such US a well or isuid, and the 
water is pumped up and sent directly Into 
the sterilizing tank if It is qulh- clear, 
or If not It passes first through a rapid 
filter. A short piew* of hose connects ihe 
plant to the sterilizer, and electric wires 
also make eoiinection with the dynaim» so 
as to supply the merciir>' vaiwr lamp. A 
set of lusiruments serve to give the prop- 
er amount of electric current, and auto- 
matic devices cut off the current when 
the water Is not flowing out of the tank, 
In which case automatic valves slso stop 
the watej supply from the pumi» The 
present apiatralus Is likely to be valuable 
In keeping up the gmsl health of the 
troops, as when on the field the water Is 
often taken from iwlluted sources, and 
this Is recognized to b(> one of the main 
causes of disease. Researches made at 
the laboratories of the Ports (Julverslty 
by Prof. V Henri show that provldetl It 
is so clear as nut to prevent the ultra- 
violet rays from i>enetratlng behov (he 
surface, water which Is heavily charge«l 
with coll tocillns and other most danger- 
ous mlcrolies. Is rendered quite harmless 
Such microbes are. In fact, entirely de- 
stroyed by the powerful action of the 
rays, as Is shown by numerous analysis 

Artificial Bfarble 

T ub artificial, or stucco, marble Is In 
the main purl coniisised of gypsum, 
wlilch should be hard, so that the product 
can be smoothed and isillshed To tbo 
finely powdertsi and sieved burnt gypsum 
marble dust is often added and the mlv- 
tuce gaged with water In w-hlch mucilage 
has been dUaolved. The colors and the 
streaks or Velus, the able Imitation of 
which la the main object In tbe mauufac- 
turo of artlflctul mnrble, are added to the 
dry mixture, as mineral colors, or during 
the hardening of tbe tlnished pnaluct 
upon Its surface by aid of chemical com- 
positlona. 

To obtain streaked slobs large balls of 
gypsum are kueade<I with smaller ones of 
different colors, and from the laill so ob- 
tained thin slabs are cut, which are laid 
uiMJii the still damp hose and Iben subjwt 
ed to high pressure. After hardening the 
slabs arc planed. To avoid this toilsome 
oiieratloB of i>1aulng. a sheet of glass, 
highly polishe»l and rubbed with oil. Is 
used. Colorad lines represimtlng the veltis 
are traced upon this sheet; then a %-itich 
layer of a thick mixture of gyiwuni of 
the desired color Is carefully poiirtsl o\ei 
the glaas and left to harden After hanl 
eulug the slab Is carefully removed, ami 
the surface next to the glass will be found 
to be absolutely smooth, and need no 
a«d A kuaaqiwt. gtonlog. 









Wanted : A New Patent Offlee 
Building 

M IKHI liHH iKH-ii wrlften aud printed 
rwnnlly with reKard to certain needa 
of the 1 X 1 tent aysleui of the United 
Staten, and ii bill for the complete te- 
vlalon of the patent lawB has been before 
tlie Committee on Patenta of the Houiie, 
ever altice April 12tb, 1012. Whaterer 
may be the armimouta for and against 
this proiKNwd revision of the patent laws 
and Its conseciuent effect upon the Indtu- 
trles of the United States, there can be 
but one side oul.v to another Important 
need of the United States I’atent Offlee. 
This is the need for a new and modern 
liulldlni; to uc(>oumiodatp the working 
force of the offlee aud to provide ade- 
quate mid tireprisif storage for the price- 
less records of more than one million 
jsi tents. 

Uncle Sum has a good paying business 
In fh*> United States I'atent Offlee. He 
makes so much money there that after 
paying for every cimcelvablo expense in 
the Issuance of t>ateuta. Including the 
salaries of the examiners and the clerks, | 
he can count the handsome profit of more 
than seven millions of dollars on deposit 
In the I'nlted States Treasury. Hut what | 
would you think of a buslneae man who 
made a profit year after year, a grad- 
uall.v IncroBslng profit, and who used lt| 


for hlB own benefit, or ]>Ued W ta tiw. 
bank without patting some <ft it Into j 

the bustnem in the shape Of laproredi 
faclUtlesT It Is evident that su^ a nan ; 
could not go along very for without meet- 
ing a great slump in his business. Hav-! 


tofi sotaaditeff W ae way pf a 
bi iffauttog patents, howef«r« Xlneie Ail^j 
poekote the profits and lets the InvfBtarsI 
: and the Patwit Office employees get atonic 
as best they may. It is true be did have: 
a burst of generosity about four years 



Issue and Gssette Mviston. 

Wbero the conplstod patents ar« prepared 
for Uaaanco. Note the crowded desks and 
walla occupied by open thelvee on which ore 
valuable dorumente 


A eell'llke storage nom. 

No snnUght or outside air aver Mucbei 
this ptecei yet copy-pnllers must work here 
settlDK out coplea of patents by the aid of 
arHOdat llluntnatlon. 


ifgo and nda«d< Vto fW « ^ 

'Ttoit was dMia» ItoWfivsjr, .fipaiC 

was a eouatsnt pfoesaitoa oC. ifilMtoMl'u 
through the offipa, aiM retognMtooa to 
alsewbere apd gft* flWto to, 

thst the Oommlsalonsr tolt that he utoMt^ 

scarcely reoognlto half cd hls ewpltow 
by sight and much lass eaU tbsni hy wme. ' 

The appototmeot of OonMatostonsr 
Moore in 1907, however, statoed the hall 
to rolling for newer and bettor ttonge. 
The ealaries were raised end the exam- 
ining corps placed upon the Ugh^ eUto 
of effleteney poeeibto wlUi the ptoSeab sal- 
siy rate. True, there are veeiguatlone 
now— tow firms and oorporattoos are 
always looking lor trained meii-«bnt the 
difference between the Patent Olltoe eel- 
arlee and the Indncemente offered Is not 
stay to Wash- 
togtim to perfect themaelvea to the knowl- 
edge of patenta and patent tow. 

This feat aceempltobed, one wtnild sup- 
pose that Mr. Moore was oontent to rsat 
on bis tonreto. But not a bit of It. fieame- 
ly had he executed this task aafriy than 
be began banging on the doom of Con- 
gress for money to Improve the Patent 
Offlee building. Business was good, 
plenty of money was coming to. and the 
satisfied, tmt Uncle Sam 


still clung to his old-fBBhloned, thorouidily 
obsolete building. 




Here copies of jMte 
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#« i«M to M ntoiic bo rap- 
to ipend amiir oa « abowy and 
MtMtnc tor thb b«a^ aight- 
to too Oapttol Otty. Wo aueb me 
Uka pobUe'a laolMr la contwaidataiL 
w Patent Offlce bnlldtag 
a* teal oaev aot pat^ a crait tor ilioar* 
^ off. It might be said, by thoae who 
aeoaatomad to aea worUng people 
Ibaldlad together to lOlta and dark tuflaa 
told eoroara toiUag tor their dally bread, 
that Ihe preaent Patent Offtoe la tor bet- 
ter than toe onarten to whhto eome peo- 
. ito have to woric. And It la poaalble, too. 
that toe employeea could get along, woto- 
tog ten or twelve to a room, or to rootna 
where toe enblc-toot aupplr of freah air 
la tor below toe atandatd aet by the laws 
ef health. There are plenty of procedenta 
Cor atwh eondlttona. Bat what about toe 
reooida of the oOoel If common human- 
tty toward employeea la not a moving 
reaaott, there la a atltl more aerlona one 
at hand. If It were not for the gravity of 
the attnatlon. It would bo laughable to 
note Bome of the eapedlanta adopted to 
the cramped quartera allotted to the Pat' 
ent Ofltee, quartera to which human be- 
toga muat work, desk by deak, cheA by 
jowl, ooGupled to Important technical 
work, nerve-racking and brato-teartng, 
and to which predoua papers and docn- 
menta are piled from floor to celling, gath- 
ering duat and dirt It la aa If a house 
had no doaets and all toe tomlly's effects 
were strewn abont wllly-nlUy. 

This ia a condition which should and 
does ooDoem the people at large. They are 
directly and personally Interested to the 
records of the Patent Offloe. Itoe de- 
atnictlon of valuable aaelgnmente of put- 
ents, whereby the tlitee to toventlofu are 
held, might mean the loaa of milUoi^ of 
dollars to the commercial world, and deal 
a ataggertog blow to toe nation’s bnstoeea 
Integrity. 

Every week an average of neUrly a 
thousand patents la granted. Bvwy week 
space must be found for the records In 
these oases. They muat be kept conveni- 
ently, too, because they conetltuto works of 
reference, and are consulted dally. Then, 
too, space must be found for the printed 
copies of the patents. More than a mil- 
lion United States patents have been 
grunted, and copies of tbeae are aold 
every day of toe week. These coidee moat 
be so conveniently disposed that when an 
order for n single copy or a hundred 
copies Is received by the oflloe, the "copy 
puller” can go directly to the place of 
storage and extract toe copies. A large 
force of boys U actively engaged to this 
work, and considering the makeebUts 
'-which are resorted to to find storage 
Bpaoe^ their work la anything but pleas- 
ant The Corridors of the Patent Offlce 
are banked high with oopiae of patents 
on wooden shelvee, where they are ex- 
posed not only to dust and dirt, but to 
fire alaa TUs dgiigw of destruction by 
tbe Igst Is an evsr>|iMssnt one. A ctgur 
or mgtdh or dlaintte ear^easly tossed 
away night start a oonflagnutloa that 
would be dtfllenlt to obeck betom It ac- 
oomplttlied great destruction. 

AiMf Cram untim^ vlgliiqioe. toe one 
.«r«y to pr^«st this is tW to* oonstrae- 
of a dreiwoof UMdbto bidldtog for 
the Pgttat^Oliles. The ^poni to do this 
hga lnito^«aiMUtedly utved upon Gongraas 
hy dwnilailoaec -et Patents to his 
rePMlK «sfflttal(n» iSw«nnmt^ BWs 

hst4:W i»<i *> 

„ftoi but a cbgn- 

buus of .om- 

^ cvitai jittkilviBM rate' 

'gkih'lg'af'poltHuto Matokgto«eigw,9«aaig> 
stmi. 'Wsanttooilili muak 4#- iito' nment’ 


| |g gagtoge. go fiv gg tog Pggwt Ofltoe elaasen ate used sad eveiytolag Is care- respect or tbs wbois country ; and chosen 
to gramutaeg, to* uttilads ef GO&grass has ftilly gone over frequently, but when iiffe«nt walks of ufe; and not more 
bean mctnnMIy nagUggnt. Vb 0 members things ate exposed oonstantly, dust and ili*d\“rrtnrwitIloJtZy“'Huch"U".l's^^^^^^ 
otwloolc tbo flust tiHit Oifice dirt rapidly accomiibito and tbe moat to hold public bearinaBs aod otherwiso, au 

to a selfwitoporttog bontu. Zdttle quea- careful “house-keeping” cannot keep up o^y appear to them best, to make a thomuKii 
tton would arlae as to toe propriety of with the abnormal conditions. »tudy of the American patent 

bulldtog a new post otooe to a town where Yon who Uvo far from tbe capital of 'T 

toe buetoeas had tong aliiM outgrown Its the nation know uttle of the dlfflculttes congress for s^i^h cha”ngesrif any,"as may, as 
eglsttog quarters. Why, then, Is the buUd- which beset those who are placed to ad- the result of tbeir study, appear to them ox- 
tog of a now Patent Ofltee looked upon ndnlstratlve poeltlons. Public buildings Pedlent. whether in the Patent Office, in tin- 
with such todilfonneel All Congress has to great numbers there may be. but each """''a t'*'* 

. - - ^ .-a a. a .... — pateiit iiw, 8110 Fecom luc 0(10 1 lo iiig hb t»> the 

to do Is to sntoorlae an expenditure out one represmts a struggle with Congress legi.mtion they wouui pc, pose for effecting 
of tite preaent suridna to the Treasury that has caused more than one official to said changes And that we further resp<'et 
Which has been earned by the Patent give up in despair. High rents arc paid “'■*« the Congr.a« make atupie 

Ofltee-a sum of money which has been tor Inadoquste working quarters year 

paid to by the Inventors of the country, after year, when a lump appropriation at ..«* j, sctoivea, that we resiwetfuiiy urge 
and which repiesents the net earnings of the statt would furnish space a-plenty the Congress or th« miteii states to bold in 
tbe bureau. and comfort for all time. ahoyance all proposed legtalatlun affecting the 

The propoiltton is one of bnatoess, It Is easy to set down facts, but hard Mli,‘rL“thr'Jsid c"mmi«i'on Tan "Cl'e "hall 

pur^ and stotoly. It is not good bual- to drive them hOme to those whose In- gmpie opportunity 7o“Lm7h«"wi<i wings, 

ness to display your wares In egly sur- terest Is courted. Every man who reads and make the said study and report ami 
roundtoge : It Is Very poor business Indeed these lines ought to feel his personal In- further n<t»uirea, that these resoiu 

to ^ on to Vour proflto, when their terest to the matter of the Patent Offlce. «d“‘tp‘r“lnV«v^ o^r Zl 'T^ued 

Judtetoua Investment would be sure to Even If you are not an Inventor, you may statea who is a member of tuc Houate or 
bring to more and bettor business. Tbe become one at any moment Even If yon Houia Committvo on Patents ” 

lack of money has resulted In poor to- never do, nor never Intend to, you are 

tenial fadlltlsa In the Patent Offlce; and a consumer, and as such proflt by tbe Notes for Inrentors 

these same faclllttoe have resulted to an Inventions of others. If the patent sys- au m l, 

^tput that is not as perfect as it riiould tom of thU country w«e not so excellent U®fted ‘sho"o ' M Se^ 

be. Of eounie, enormous Improvemmtts and so wisely founded, many of your i , 

in system have been accomplished to tbe dally necessities would be yet unborn. w. I^derink M. 

past few years, but perfection can hardly For aught that is known, Edison, Maxim, 7 T 

be hoped for among the present surround- Blarconl, Morse or Westingbouse might odurinfl innb,.iv« f 7 

tegs and the restricted footUtles now never have had that incentive which is r” 

^ttog. furnished by the protective patent law, ^ f fo^ 


tegs and tbe restricted factUtlea now never have had that incentive which is wl<.j ou.? e ''j , 

^ttog. furnished by the protective patent law, f fo" 

“Give us more room" Is the continual of tbe nation. ng hq o oos or o or s 

cry of the heada of the examining dlvl- What are a few hundred thousand dol- Improved Tire Fabric.— Harry K. Ray- 
slona, and the Oommlaaloner is helplees lava, or even a couple of million' dollars niond of Akron, Ohio, assignor to ihe B. 
to relieve the situation. He has parti- compared to tbe commercial supremacy *’’• Goodrich Company, lias secured a pat- 
tioned off the last available tech of corrl- and perpetuity which depend upon the oo(. No. 1,043,143, for a tire fabric which 
dor, crowded In the last possible desk or United States Patent Offlce? includes a strip of woven rubber-tniated 

filing case, and cleaned up the last adapt- Let the reader try to understand tbe composed of a plurality of sootiomi 

able cellar or vault to make It fit for simple statement, made as clear as pos- |'.»'»ngo<l bias with the transversely exlond- 

workers and documentt. He has sue- slble, via. : The Patent Offlce has earned edges of each of the sootions provided 

deeded In getting Into the sundry civil the money ; It has the money ; only Con- * series of tongues overlapping and 
appropriatiim bill this year an Item which gross can give the authority to spend part to the adjacent section. 

coBtomplatra building an addition to tbe of It for a new building to take tbe place The Real Inventer of the Teleacopir 

present structure, a make-shift which Is of tbe old structure It now occupies; Spectaciss. — In the Rcirntivic Auskican 
far bettor than non*, but pitifully teade- Congress refuses. Result : Employees of November 23rd, 1912, we published an 
qoate when the great needs of the offlce sre unable to work under the best condl- artiole by Dr. L. K. Hirshberg on ‘‘The 
are considered. This addition, if the ap- tlons, necessarily affecting the output of Telesoopio Speotaelos.” Tbe author gave 
proprlation Is allowed, will occupy tbe the offlce, and invaluable records are te credit for devising the telescopic speolaeles 
greater part of the Interior court of the danger of gradual destruction from ex- to Dr. K. L. Stoll, wboroas Dr. Stoll was 
preaent building. This court is a small posure, or sudden destruction by Are. simply the first to demonstrate them in this 
park, a brsathteg place for the employees. Ignorance may be as largely responsible oountry. Steoe this places Dr. Stoll in an 
and Its loss wUl not add to tbe light and as todlfference for the conditions which embomssing position, wo oall attention to 
ventilation of those rooms which face on exist, but to be fore-warned Is to be fore- the fact that the discovery is to bo altrib- 
the court It was necessary, however, to armed, and It cannot be charged against uted to Prof. E. Hertel, formerly of Jena, 
make this sacrifice te view of the refusal the present administration of the United but now of Strassburg, Germany, 
of Congress to consider a measure for an Stetes Patent Offlce that It has failed to . » a < a it -t. 


entirely new building. But this is merely persistently call attention to existing c 
stavteg off the Inevitable. Sooner or later dltlona 
a new and modern building must be pro- 
vided. At the lowest estimate it will Americui P&toit System 

take five years to build such a structure. adopts by the boabd 

At the hearings before the 8euate Com- of rax AuxaicAH iusti- 

mlttee on Appraprts^w u^a tte Item „ xixctmoai. xhoineebs. 

proposing to spend 1220,000 for a building 


111 attention to existing con- 

No. 1,041,030, John T. Dalton and John 
Clayton Danoker of Baltimore, Md., pre- 
. . . sent » hand-operated knot-tying imple- 

nCBlI tWim tJyHUUb ment which includes a iiair of pivotally- 

kDOPTxn BY THE BOABD OF oonnootod lovers with a knoiter and a 

OF THE AUBEioAH IH8TI- gripper Carried by one of the lovers and 

EuxrraiOAi. xitoineebs. moans oarriod by tbe other lover for 


Patent Offloe, Commissioner Moore stated 
some very plate facts as to the insanitary 


a fore tbe Congress and greatly modify- by said 
lug tbe patent system In tbe United gripper. 


ooudltions of the building, and also the tee attention ofl^ Chemical Vessrf to Withstand High 

grave danger which threatened the rec- Institute of Electrical Engl- Xeraperstures.— -Byron E. Eldred of Bronx- 

orda In this be was backed up by Dr. that teo wtent sys- New York, who has assigned to tee 

Warren of the Public Health and Marine 1*“ „*****"’ 7.!“ " t^endoim factor Conuneroial Researofa Company of Now 

Hospital Service, who stated that the (“JJ'id'Uog wi’ the present industrial pros- York city, has sooured patent No. 1.043,- 
oubte fast of air space for each employee country, ^reby greatly 579 ^ chemioal vessel or crucible in 

was oidy one third of w>at It Should be, contributing to tbe prosperity of the coun- there is a core layer of ferrous metal 

with no possibility, undet. existing condl- ^ ** ® whole, and that any untoward ^bioh is completely enveloped and her- 
tlons, of remedying this condition. Ben- ®***‘**® the patent situation might dls- loetioaUy sealed in by a surface layer of a 
ator QalUnger asked him whether he “"trously affect this condition of Indus- noble metal with the surfaec layeir welded 
thought the Patent Offloe was a “tubem- *“'* prosiwrlty, and tee con- ferrous motal. 

tools factory,” sad Dr. Warren repUed In contributing to their continual 

thA ■flirmaMvA unA Aaninnuf »tu> that augmentation, (he Institute has passed Peter cooper Hewitt Patents. 

Jf raaolutlons, the more Important of which The Coo^r Hewitt Electric Gompany of 

BUie boys 01 sixteen years « age wore foiiowlno- New York, as assignee of Peter Cooper 

!^Xted aSl stack of *«»* Intimats rstatloa Hewitt, has secured patents No. 1.043.104 

vwtilated holes and cornbfs, Whsro atecks iMteot ayitem to the soncral welfare, and 1.048.766. The former includes the 

of lUw cut off both light glUl hir. no actloB jookinff tovrnrd any ndlcnl change combination with a plurality of osoillaiory 

Banator Warren, th« Ohalnakh of the in the Patent System should i.« taken with- of tho same periodicity and means 


raeordfl of rare tbout Rs importaat chantw m are pro- and moana so that tbo oirouits aro dis- 

■afe as R haystRCK voitM bo Ih m forest poMm ctm i»c bed only fty an nnblngedy non- chargod aooording to a pn^dotormuiHcl time 
Are, and added; nt Jmk amatols me of partimn cmomlmion, made ap ^ men from ^th the disohorge periodicity of 

an old-faritlonod fam banv. Wtom they ;^tL*n. * iV.^* “* each of the oireuit.. a multiple of tee ^rio 

^ »««*<’«•, that the American Institute dioitYof the oharging voltage. In tho pat- 

OkU tiMto, and than tlu| fWkJIfa ^ prod- of Blectnesl Enalneeri. acting throngh Its ent No. 1,043,766 isj desenbed the method 
(WO |«to into tee atobto.ra«lk, ud teor* «« bo««i o' generating high fmiuenoy currents of 

n«2S’’tekt tee Pat- ^ S'-- -“f a p.u- 

■ M mw pe a^^^ utai; «e pat- oaMassd, independent, aon-partisnn men of ntety <rf osoillatoiy oirouits and discharging 

ent Offlce la Ifat «Mun, Tacttum[mch tmtional atawUng as will command tbe said oirauits suoo^vely. 



Tbe H0rse-&st rfLiv^ 




RtUrotiil \ 
$ 1 , 800 , 000,000 


Aimiinl Cost of Horses Compared to Aavnial 
Cost of Tea, Sugar, Meat and Flour 

TWt ire 25,080,600 HonM OlU UM SlUM. 

AccmtAh to thi ktiit CiTMUMisf npart, Atm htnm tmA 
able 3 him • day, aad caat |M a jaar agiact. 

TWy coit oa $2,000,000,000 a yaar. 

ThiiHarw-CaatiiiMreMiag. Utopkaaf HanatlaaiBcreaMd 
143% to 10 yarn. 

TafaedoBrHoneanqareal/SyaOawfamlaad. Warn 
daaaltof 75,000.000 acres to ttona-toad. 

120,000,000 TeM af Faad a yaar |0 to faad Hanat aad Mika, 
tha Hona-Cast af Matof. 

Hmm Bit Put* wiQ azidtoa tha phaaaaiaaal awcaas af tha 




This Tractor (IS to 30 h. p.) is cuttfaiK dtown 
the HoraoCost of Farmiiig. 

Rumely Products Co. 

Powar-Farming Machinery 
La Porte, Indiana 



h«Ml, 13iaw« i* 

nritcM fN« as* to IM« Mmt a elMto 
ptoM, an totoevaatoacf aaS SMMfaacs to .«M 


1IA.BCIL wan*.— J. w. Bniesawaa,, to 
Sad at., B4madbr««ik. K. J. nd* toi|in>toatort 
partoia* to tpltet attioiM mt asatotolllr 

mfk»» oMd to artutos the bi«r. to* toMtU 
tfbiMt Mu to pnnddB a mrw at a «h«W 
ud liatsto Mton aad wblet 
fapldlr aik wttii tha lils^ tostoa of atdto 
taction aM wltbeat iBtoto to tto bait. 

DAVIT BOOK.— C. A. TaMO, 7M UtM St; 
at ^Toliaa Mtwtonadiaaa TUa IwpMwMMat 
MiatM to a iMp Saito took tor mo to to«ito 
tos and totottw ttto aad other howta. lt .|m- 
vtdaa a hook pattienlarlr adaptod t«r ow at 
the and Of a boat talalBS toddo, aetotowtod 
to aatomatteaUy dhmme IMoIf ftoto toa boat, 
rtos aa the boat ioUmo the wator. 

ronmaBT roi tus-Ui Aa M »<-^» »■ 

BanoDOM, a? ScacOdale Vlllaa, tfa sli b>to»l, 
LoBdon, BnfUod. The toraattob rOatao to 
(eroetsbU for ilre-ama of ail klada aad tha 
object la to obflato the dUtenav «ta«h tha 
nier of a rtSa, platol or Uka waapon oftsa aa- 
perleaeea to dlsttosnlahlu the fMaddbl^ aSM> 
eally when SrlDC raptdlf or nndar oatokefabia 
coadltloBa aa lesarda alchttar 

APPARATUS FOB JUBOIBTBBINO TBS 
COMSUMPTION or UQUID FUBL,— I. V. 
O. gbavtim aad R. Aaaooa, IM Bm Cbant- 
plonnet, Parta, rtance. The object of thja 
toTentlon la to prorlda a eontroUinp apparafoa 
tor realitarina the anantltp of U«nid tool Wn- 
euiuad hy thermal motora, aa for eiamsda tha 
ouantity of patrol (gaaoltoa) eonaoBtad by an 
ezploalon autna, aad under condltlona -wtdeb 
will render frond Impoaalbla. 

con. protbctob.— a. b. baiut, dd 

Lodpa St, Albany. B. X. Ttata toaentlon ra- 
latai to refruceretore uaad for oooltnc bear end 
other Uonlda immediately preeiona to dlapana- 
lnj( tbe eome at a bar or the like. It, prorldto 
a protector arranped to protect the ooU to 
tbe retrlparator cabinet or caelnp apatoit to- 
Jnry when packlop toe Into tbe opeetop of tbe 
«oU and aroooO tbe ooll within tbe eabtoet. 

NURSING BOTTLE SUPPORT— W. H. 
BApNutoo. HOT W. 4Stb St, Maoluittan, N. X., 
N. X. Tbii torentloa particularly retataa to 
0 nutaDi for aupporttup tbe bottle ou tbe aide 
of a cblid’a crib or eerrtop*. And an object 
to to diapoaa tba bottle wUbto reach at tbe 
child and a further abject to to proTtda a 
Bupport wbicb may be readily remoTad from 
tbe crib or carrtape. 


CAP FBBDINO HBCBAHIBM— A. JOBP- 
amt, Id Dunham Place, Brooklyn. N. X. Thto i 
tneebantom to eepedeliy ndaptod for uao on 
bottle cepptup mecbtoee, and tba principal ob- 
ject of tbe toreutloB to to prorida a eoMtruc- 
tton wberoby tha cape wUI be fed to tba cap- : 
nOalnp meebutoac to proper aapnaaea <apd; Ip 
. correct poaitloD. 

IIACHINR FOB bending I41G STBAPB. 
— G. F. IT«T. Hlekor»~N. C. Thto Inrantton 
prorMei for bandtop ^wooden log atrapa tori 
ptekar atlcka of weartop loama; aad proridaa 
a method of headtap waedaa ataipa to form 
lop atrapa to avoid aphttiad or mantop fha, 
aurface of tbe atrtpa. 

DBlUflNU ATTACHMENT FOB SEWING 
IIACHINHS.— .w. NicNonaop. cape of Bloaaaar, 
Bapnamann A Co., t7 Battery St, Saa Flnto- 
ctoco, Cal. The purpaaa of oja torantton to to 
: provide a hemmlnp aftochnaat fpr eewtop mp. 
ehlaea, eiranaed to permit of eecnrately peaa- 
top the meiertel thnrapb tbe ecrool to laaare 
tba proper formatloa of tba ham, am if ^ 
mataitol to provided vrith caoaa aaane ot other 
tUofcaned portlona. i 

VALVE— J. J. Muiaa, »6d Leaoa AVA, NMi 
Xoik, N. X. TbU valTt or haU coOk to ar- 
ranped to toiure an aaay opaalag and eloalu 
of the wuvp, to praaoa* a diNateim portkm of 
aupfaca of tba valra dUk tot aoatoat With 
ralva aaat at each oparattoa, and to townf 
fa to tbe vaWa, atoo to prolonp the 

1 period of ropnlrinp or rewaabertnp thereof a^ 
to pMtaat waata of vMter hy toaha«o. 


DBEION FOB AH AUTOMCWJUUB LdM#. 

A. E. Moons, S6d W. SM *t. MatdMiltkB. 
V. %. N. x. 10 «Ma oraaiiaiitol dMtoii (pr 
aa autamobiia tomp, tha nppar and 
Safttop .part to of roWrt. opaatiniiiBaia, 


W«lMftC0,jSitfftais^ 










TTNITABtAN JOHHATUBB UNT FBEB 

~ IMOOIBY COLUMN 


..HWatS Siai- FT-* 












iMiiFICAKfEmN 


M'bwittrtir 

" \i9^)||iNl«il 'IWi* 

to Ytol«b to «ttotoM4 a wHlob riagt 
fthumne « oomit to mds. Stonld tte 
WCtoat go tlttwicb (te p^ptr lot toy 
oB-ita •onwttoM Jwwms to ootiat- 
tog wpofiy toMh from the toondry trhbdi 
to «t}Q <bunp— «ttke daomdA sM ily op ud 
toU refMW to rtng, Md' too ott* 
to tliM oratnod toat'tlw bill to not eovit* 
She tben •^tpo -It tbroUgb a Mcond 
ttbto or she oui toy it Mlde w>tu dry, 
nHwtttQttog a dry MIL It to beoan 
tbto dampnofla of tbe btlto that tbe mooey 
ooonttoc machlM to toatallad to the laon- 
toom, Id order to give it the most 


•5l»ri2l52!St2L&s|?:^i 



•toby 


1524. Pric»IO««ii. For 

Co., lac., aed oil aoontotiaM. 


d^v^and 

Grbiisfones 


knd— tho gonuino Huron antTW 
■tofie— maonatlod to valtom 
Critbnd'baMiMM. Stonoocutto 
nnyjto^ eoU^ Bo»d,ffom 



Bat tbe greatest feature of this ma- 
cfatoe to not yet told, if in a pile 

there are, for Instanoe, one dollar 
biito, At* dollar bills and twenty doltor 
bUto, It to Impossible to oetuit them by| 
d “walking" the 
tbrongb tbe pile, dividing them 
into mentaOy counted sets of four or 0ve | 
—tbe way piles of Mils of one denomina- 
tion ate counted by band. Such a mixed 
pUe innat be separated Into its component 
kinds, a separate oount then being madej 
for each kind, involving one count forj 
eaob kind, as well as a separating count 
But with tbe Bnckley coantlng machine, 
,aU this extra work to obviated. The girt 
tending the machine simply feeds all tbe 
‘ones” In the one box, the “flves” In tbe 
flve bok, and tbe “twentlee" In the twenty 
box, and tbe maebtoe (louuts each boxful 
separately and prevents her from putting' 
more than a hundred bills In s pUe with- 
one a separator between the hundreds, 
ShottMl there be ones, twos, flvss, tons and 
twenties in a pile, a machine with Ave 
oonttters and Ave maga tines will do In one i 
operation what the human counter must 
i to six ^inttoBH ! 

The machine absolutely relieves tbe 
operstor at mental strain. She does not 
count the bills, msre^ feeds them into 
the machine. An expert to able to do this 
at an average speed of 6,000 bills an hour, 
or 86,000^ UUs a day. A speed of 16,000 
bills a day by mental Oonnting to con- 
sidered highly expert work. To go taster 
means ItoblUty to errors and groat wearl- 
MB on tbe part of tbe operator. 

With mixed ptles at tdlto, tbe machine I 
will count In hundreds of thtftiaands of| 
dtotors where tbe human counting ma- 
chine will Count In thousands, simply be- 
cause it can do at one operation what the 
human counter must do In several. 

r. Buckley to now at work on a money 
counting maebtoe which will be auto- 
mattealiy fed, so that one attendant can 
count bills to the amount of a hundred 
a day, and perhaps mere. This 
win be on the lines of tbs present ma- 
chine with a' pneumatic pick up and f^- 
tog mechanism on somewhat the aamej 
Idea as an automatic press Sssdlng raa- 
I chine Is constructed. This machine has 
not yet beea«completely worked out 

A Chwt Lgkg ’’ P i A ge n gwr StauBtr 
•#« «».) 

and the cut-off In each cylittdef has a 
range of ftom one fourth to three fourths 
of the atrtocet adjustable from tbe start- 
tog platform. Hone of the cylinders aiu 
Steam' jacketed, but together iHtb tiie t#o 
Urge tank receivers ttiey ire weU Insu- 
Itotad. The crink-ah«At to aft Indus in 
» beartogs, 271i 
toelHs to diameter at fba outer hearings, 
and nto feet long; Aiem end to end. It 
wolgiw H»li tona The ontteeting rods' 
ape 90 feat center te eentar i&d Uto 
ImIms In dtametar at. ttb «eMer of titali 
1 gg' 'tocu. The I 
jputen tod* ate lA iatowe dAumeter. 

TadOto-MMeto are ehtoWittA atrong 
Itind baa^ imA, Aik''d4Mibwj|;to'toici' 

einwo toff^iAMRttoito 

to tito. early 'part'ittttltoainta. •'n» 
tar ito Of cltot>ila(|l<pai« '(jto. ifina of 
A^ trota wujbtita ig^gMgaoiiiN ' 
tatged on :BaMiaia-ylts.. 

P 'toafA-ltoMi to tatt-i 
*m il onrveA' 
'ftob (rgtobaa 'ton* hr 
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Advertisement to Boys 

Woiddn’t you like to have a Genuine 
Wettinghouse General Utility Motor 
for Christmas? 


T his motor is the real 
thing, any boy interest- 
ed in electricity will gain 
practical knowledge from 
running it. 

It la the whole power 
plant for the bright boy’s 
“•hop.” It will run his lathe, 
hii jig-aaw, an emery wheel 
to grind his tools or the 
bousehcdd knivcA 

Ample power to run 
mother’s sewing machine, or 
a blower to make a forced 
draught in the furnace. 
Strong enough to run a 


doxen mechanical toys at 
once; or the working model 
you have made. 

Built upon the same 
principle as the big West- 
inghouae motors for factory 
use — it can’t get out of order 
and it will last long after you 
are grown up. 

Boys, if you want this 
motor, answer this ad and 
tell us your father’s name. 
We’ll try to persuade him 
to get one for your Christ- 
mas. 

Write to 


Westinghouse Electric & Mfg. Company 

Dmpt. MJf East Pktoburgliy Panna. 




'acts every Scientific 
advertiser should know 

What pe ri edicali gained and lost dr- And about Lealk‘a — 

®*dslion. How many retaiien in each line »ub- 

Conmsralive gain and low. Adual (cribe 

drauaHon fyurei year by lot How much drculstion in public icad- 
' each ai fiftm leading pwbosiiHii, ing placet — 

foe four yesii. How much in hornet — 

Amount of advertoing tonisd mMh Each tubteriber't occupation — 

^ month for ^the pad fair yiBWby Number of copieitU go to each town 


‘Newtitand dittribution, etc. 

bStogwed These Facts are in the 


wilfa 1906. 
Number gf o 


fi>r 


Let^ BcM^ef 
Pacts— 


— 'tent tdth 0te tamb tbteJ adner- These bookt cott w» 
Htanimf b» aacA 24 national $5.00 lo prepare. 

One %v3 be tent 

M gtalistosnynotionaf 

A&UB C. Horramn s dver titer or 

AttasffMsg Obwetor — — - 

Mmm, lkt''W 







' " ■' ' ' "• ■ ' '' ' . " • '• i 

ll,.llm-at nm -rnOimiu s?i’iS?SSiS‘ 

II ■ . .y . mmtH 

iUiWittoo. tk$ -tm !0lt€ ‘ 

I All I'hA cMf #*»»«•' ttiM trtp 

IXMMC BiX> /All Ulv BIU« nuil A> Z4«it 

Mwxa «»«. - WM ii»a* te *»* iidWji «#d 

^l/**^*, ffltontwi at *» *«»««• niMiM «t 

VV lilT ffr I TtBcHOW 2tM fflllM per boiur. Oa tU> ma, 'PjOt Ot , 

the latotsr velvee bUw etf kt 140 poasde. 

Compare the following att-inqMntant pointt. St ^Sam iTSy^S dUS* ^ 

’fejSirf-’tarass;’*’ ~:=:;=r--- 


e if a double-thick tread— »n Theie Wocka widen out to they 

read, made of very tough rub- meet at Ae bale. Thui the strain 
bcr, vulcaniaed onto the regular. is distributed over the fabric just as 

In that extra tread are these deep- «'‘*h smooth-tread 
cut, sharp-cut bleaks. So deep and Have you found those features m 


CUl, Bnarp-CUI. DIIM-KI. uwy aaiu a t-'JS 

so tough that they last for thousands <’“«*■ non -stadr 
of miles. . , t Here they come in tires that can't 

Countless edges and angles face nm-cut-tires 10 per cent over the 
every direction, and they grasp the 

road surface with a bulldog grip. in two 

*«»L -*- 1 . 1 ’"'•y** average of 48 per cent 

Why Th«y Last Xires which go excel that men 

, L . 1 . now use them on some 250,000 

Those are the reasons why these ^ You’ll have them on yours 
tough treads la«. when you sec them- 

But the tires last, too, for the strain Geodratf TIm Seek— 14di-y«ar 

is not centered on any small part of all lk« tire feeta that you 

the fabric. waat to know. Ask iMto«aailtoye& 



THE GOODYEAR TIRE ft RUBBER COMPANY, AKRON, OHIO 


Msia CsBsdka Offiet, Twsata, (M. 


r^KJRRECT INFORMATION 

^iKSSrSiKfilr*^ 

tmo W. SStaMi Wr aaS Now York 


CsuAm Factory, BamavrSb, (hi. 
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M.LP. KEY nUNG 
MACHINE 

■aim ttir Kiiiij^Ws TaaUar 


«SUr%?*!oS^SRS 


rPERFECT PENCILS 
FncSnpk 

VENUS ruraa mau 
nmmamm 

YIAK LORCBIT 


("sWa^Ya^^aia.' 


WaaarfiiissrtsrwtUieat 


OILOAC 


vMitD-suisiiai MB Sufssnra 




I Wlwli MyyB r WWwM 

base. Thus the strain | ' opAIW 

over the fabric just as H f K wlKlsaa tetegraPhy, stectfle qsMttfa* 
tread tires. 1 tlou -enated la an SwangasMnt «t euB: 

ound those features in duetoes. or antsanis, pvotees eloetHe 

i-tkid? waves of the aame pariM ot frenMIwy 

— '■ in the snnroundlng athar, thyoWh wbW» 

»mie in tires that can't the waves move with the velocity of Ufkt. 

1 10 per cent over the goo, 000 kHameters per soeoad. This lenjfth 

of the wave la obtalaed by dlvldlhX tilllB 
:h save, in these two velocity by the freaueacy, ao that a eon- 

age of 48 per cent merdal alternating eurrant of 80 cydee 

:h so excel tint mm P,, eoeond would generate aerial wavsa 

im on some 250,000 Miomoters In length. It would be 

1 have them on yours neceseary, however, to employ an an- 

! them- tenna 600 kUometers long, as It has not 

iwTlroBee^lM-year (ound possible to construct an an- 

“**•*** ®* emitting waves mere 
« y than ten time* longer than itoelt An an- 

I tenna having a length of 600 metera. 

which Is abont the practical limit, would 
emit waves <1,000 meters long, and would 
A D require an alternating current of 00,000 

cycles per second. 

toW in practice the high treqnaicy required 

NA-Rim Cnf TiriBC l" obtained by the oedUatory dlsohsrge of 

111 mm condenser through a spiuk-gap. Some 

^ WTsIi iii.t Inventors have devised alternators of fre- 

M quendee ranging from 28,000 to 100,000 

NoO'dkul TrtMMU which can be connected directly with an 

ordinary antenna without Intercalating 

a condenser and spark-gap, and other 

Inventors have endeavored to construct. 

NY, AKRON, OHIO II within an area of practicable dimensions, | 
antenn* capable of emitting waves from 
'JJJJJXiS ao to 60 kilometers In length, when cen- 
to Factory f r ”- Oto. "®cted directly with altematore of 10,000 

’ ' to 6,000 cycles per second, which can 

— -==^==g°c«> atrMdy be tamUbed by electrical con- 

stmetors. The problem of the suppres- 

tm TT "fon of sparks baa been treated variously 

1^1 1 In various countries. 

Y The American Inventers, rsesendeu, 

ECT PENQLS g jfl Alezanderson and others, have beaten all 
lua Stank ■fr records for high frequency altomators. 

,xiuLjf'v^jM rj ii 'Jl Alexanderson baa constructed machlnee of 

M^SoM 200,000 cycles per second, a frequency oor- 
WgW^m responding to a wave-length of 1,900 me- 
S Plana KKClU ters, which is given many antenue In 

in SMOniDT ■» 1 vn actual use. This machine, however, 

LMc^am Bn i Ain makes 20,000 reaciutlona per minute and 

I f r- m -i j Hv^JO meohanlcnl peculiarities too 

^ audedous for practical use, from wblota 

CAn' I t^ AP PENp iL. bS ^ 11* low effldency (less than 6 per cent) 
gXiy , 3 IiSi <!K8 i fr fSlM c. te alone suffldent to exclude It. 

— The Oennau school appears to have 

1 Umlted the area covered by the antenna 
•^^Vsv “NMs^a’^aVt. to 20 hectarsa. and the length covered to 
1 kilometer. Two .colotloDB of the prob- 
■^Jio«'ni^«“ssrSISw l«tt have been fdmd. The Telefunken ; 
uM ssMon Not rmIt comiwny has adopted Count Aroo’s altor- 

Wfl nw»r, ott sxrw w to*. BBtor, which has a normal ftequancy of 
60,000 to 60,000, and Is oapablo o^fnr- 
' nlsbtng frequencies of 80,000 and iMOOO. 

The power Consumed is 28 kilowatts, and 
Ws e s r gn wi^w tMicsrt the power delivered Is vsriottdy estiiiiat- 
- - rr-n'^wrwTiiTTri t t ■* ® kHwAtbi* ‘ 

tojsmg saJb BtrucOon of the machine reiulna a aaeiwt 
Goldschmidt has constcuctod 
JEK several machines In which fhe lalttal fra- 
«■ quenoy . of 12,000 Is Increased to 4%000 by 

"sM*^ ‘ the Introduction of condeaeers «id tedaeb' 

anee colls, in aecordanee with a pdufitpk 
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emit very loiu; wevee and bence tu per- 
mit the employment of an alternator of 
moderately hlsh frequency, which would 
be more efficient, durable and practical 
than a machine of SO, 000 cycles per sec- 
ond. As the product of the frequency by 
the wave-lenji;^ is equal to the constant 
velocity of propagation, the diminution 
in frequency caused by the omission of 
the condenser and spark-gap can be com- 
pensated equally well by Increasing the 
frequency of the alternator, the wave- 
length of the antenna, or both at once. 

The last mentioned expedient has been 
adopted by M. Bdthenod, who has recent- 
ly devised a very suoceaaful system of 
wireless telegraphy without aparks. 

The antenna In sheet form suggested 
by Blondel In 1000 already makes It pos- 
sible to produce waves about ten times 
as long as one of Its component wires. It 
has been learned, furthermore, that wave- 
lengths of IS to 80 kilometers, or mure, 
are most advantageotu In respect to the 
reach of a wireless station. 

In leos Slaby attempted to Increase 
the wave-length of the antenna by Intro- 
ducing capacities and Inductances, and 
made many experlmenta with anteunie 
of the sinuous type, but be was unable 
to arrange bis colls and condensers so as 
to prodnee the desired result. 

Jn 1008 H. E. Athearn of New Xork 
suggested the use of borlsontal sheet an- 
taonen of the Blondel type, but with 
Blaby’s slnuons or alg-sag arijtugement 
of wires. An antenna of this sort how- 
ever, emits waves of several different 
lengths, which prodnee a confusion fatal 
to practical utility. 

Bdtbenod’s method of Introducing In- 
ductances and capacities gives a wave- 
length about ten times greater than that 
of an ordinary sheet antenna carried by 
the same supports. The wave-length Is 
proportional to the square root of the 
product of the Inductance by the capacity. 
The difficulty of increasing the Inductance 
and caimclty of a system carried by given 
supports Is caused by the formation of 
nodes at the added inductance colls, so 
that the wave-length corresponds to a 
part of the antenna tiisteed of the whole, 
and consequently is not Increased, but Is 
diminished. 

Bdtheuod has discovered the law which 
permits the simultaneous Introduction of 
inductances and capacities In such a man- 
ner that the wave-length Is Increased. 
Conslderatlous affecting patents make It 
Impossible at present to give drawings 
and calculations of the BStlienod an- 
tenna. 

As 0 practical example, however, it may 
be stated that an antenna having a wave- 
imtgtb of 60 kilometers would be lees than 
1 kilameter long, and would require only 
6 or 8 supporting pylons If It were of 
the Bethenod tyiie, while It would be at 
least 10 kilometers long and would re- 
quite 80 pylons If It were of the sheet 
form actually employed by the English 
Marconi Company and the German Tele- 
funkon and Goldschmidt companies. For 
a wave-length of 0 kilometers the corre- 
sponding numbers of pylons would be 4 
and 10. 

In view of the facility with which these 
long-wave antenwe can be constructed 
and the increased reach obtained by using 
long waves. It Is evident that alternators 
of ’ frequency greater than 10,000 are not 
required. A dlpbase alternator Is prefer- 
able to a monophase machine, nie only 
objection to the nse of dlpbase altema- 
itom, the necessity of employing two an- 
tenme, placed at right angtas to aaoh 
other, has been eliminated la the Sdth- 
enod system by a device whUdi reverees 
one phase before the current mitere the 
antenna. 

The new s.rstem offers eevetel advan- j 
tagea tn addition to those oC simplicity 
and econotny. In ordinary wireless teleg- 
raiffiy the principal wave Is attended by a 
trato oC wavee of different lengtho, which 
make aoourate tuning ImpoMible, but the 
sbstalndd waves of the new aystegn, •bso- 
lately uniMfm In length, pegsalt; 
onaty piedae tuning and close sqMiuklaui* . 
tlon at stattona without duagse of .fnte^ 
fetmme. By aMoua of autoamtle trans- 
ametscttaMMsessgffiioeaoCaoOwQktti ' 
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fonr, .rifjiiiStig -toe . 

aiQr;^ anetleiit (1), HA^IbeMlM 

ber at. pwr (8), pfft Hw; 

dare iip:to.«»d toeiw^ .iUP Pw jpp jjo MiiMigj ' i^ 

(8), lalwoye «o«ntliW)iM .dage to VMM^,-), 

aiy; and tw tatf dtte to Jantory w MSmWSm^m SSm 

FAruary of a leiip ymXi takd. to Ad«UW| . ' 
one ieaa tban ,tt» total nombw flt . y,, 
to the glean data). ProM tUa '«ii|a'rP ' ' 

- (1). (8)t and (8). ontoritat a eoMetip! mriiriB 

of two and divide tba raeaUtot, WUpfep' . '’^^^MBKmkt^SSShSSS^ 
by aeven, 0Ru> ramatoder left wtU to# 
otto the nnmber of tba day of tba wealth. 
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evenly dlvlriWe by tour waa a leap year 
under the Old Style.) 
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18 + 0, or Friday. 

Follow the above mla for all datoa ^A m wifc^y 
altar September 2d, 178B (which are aal* 
eulated aooordlnK to the New Style Ah 
eudar), except that Inateed of anbtraettog 
a correction of two before dividing by ■T?T. iT:.T,.!. .I!!!I! 1 -. 
aeven aa above, eubtraot a correettoo Oh- 1|.H WlFJ^W 
tained aa followa; Take the flgnrea de- HHyi MT..! m 
noting bundreda in the given year and ~ ^ 
divide them by four: the difference be- .Qvwi Baiiaa.awa n 
tween the quotient thua obtained and tha 
aatd flgnrea la the deaived correction Si>%MS&. 

TUua for 1905 : TWUMbM 

4 ) 1ft 

4 18 — 4 w. 15, 

whkdi ia the correction for 1906. (Note 
that under the New Style century yaara 
aa 1800, 1800, IftOO, etc., are not leap 
yenra unleaa evenly dlvlMble by 400, and 
' thU correettoa la to allow for those toa- 
tury yearn that are omitted aa leap ysiara 
—three of them to each 400 yeara. 

/Kly 4 th, im. 

4 U»og 
476 ( 1 ) 

,1805 (2) 

186 (8) 


7 )8661 

aSr+s, or Tlmeday. 

The change from Old Style to 
Style waa made by AngUglHSwtotog 

cofinttlee In S^nember, 2788 , vheh eto^n isaHimliNjlffi^iiaSia^' 
dayp were dropped from the eOeiidar ai# 
the 8 d of that month paaeed aa the 2 d«lv ”*■ ****^^^^^* 7 * 

Meet dales prevloas to • that ■tltoe',.'Md , . , , i.;'.’'',‘ '{;' ' . 

gt^ aeeoidlngtotbe'< 2 MStyto bto'WtoO ^^^|||||||||||^n|nm 
' tolpMlato onee have'beto dtoPgidto^ 

tohto to*^ I^PVT^' liliiMil 

't^r XIII, when ten'4iVa\,sitoM'-#!m 

paesed as the Ilitib Datoa a T iwto lr. 
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A Christinas Gif t 
of Lasting Value 

’Fhis year give your best friend 
a present that possesses usefulness as 
well as clusrm — that in the years to 
come will be lasting evidence of 
real thoughi fulness 

Such a gift IS Dr. Eliot’s Five- 
Foot Shelf of Books This noble 
array of attractive volumes, holding | 
within their covers the finest 
thoughts of the men and Women 
of all ages of history, will be a 
never failing companion to instruct 
and amuse. 

The Five-Foot Shelf has been 
aptly described as “the world's 
civili»ation on a bookshelf.” You ! 
will find in it the underlying thought j 
of great movements; the ideas that 
stand as the foundation stones of 
politics, religion, science, literature I 
and human culture. It contains j 
the highest expressions of literary ' 
genius — the world’s best stories, 
vivid and soul-stirring dramas, and 
poems that inspire and uplift. 

The Five-Foot Shelf is different 
from any other collection of books, 
because the work is an organic 
whole, every part related to every other 
part, and not merely a string of vol- 
umes thrown together. 

A Splendid Gift For Any Young Man 

A more appropriate gift to any young man, or young woman, could 
not be conceived. It will not only be appreciated and admired, but will 
materially aid in moulding the recipient’s mind. 

D!r. EXot *8 Five-Foot Shelf 

7 %« Harvard Clamtiet 

We are now distributing a Popular Edition of the Five-foot Shelf at a 
price so moderate that it is within everybody’s means This edition is 
printed from the same clear-cut plates that were used in printing the 
high-priced dc luxe sett- 

SMkd the Coupon Riglil Now end You WiU Be in Time for Xtnu 

We have dit^bwting stations in various parts Of the country, which 


We have dittHbwting stations ii 
'makes quick delivery possible. 

Mail u« the "Ilequest-for-InforttM- 
tion” coupon now, niid « reprstentuive 
from our neatett omcc, in your iootlity, 
will eall to see you, and show yon a 
vwttme of the art, to. help you w d«- 
elaiisr**-siid. give, you lull paniculate as 
to pricef and tetma of payii^ent. Aa 
soon aa we receive the coupon yet will 

. A'sK-’ar" 

]>P.C(dlier*SoB,Iiic. 

,'^i' PoMdear df timvi IMm 

.tfpwYwh 


Ruqu— e S ar ■iarfortiMmort Coupon 

P.P.CelUor*eaM.iiM. mAi».I 214 
4 ia W. lath St., New Yeah 

Please send to me by mail, free of charge, 
the 64-pBge book rkscribing the Harvard 
Classics, Dr. Eliot's Five -Foot Shelf p( 
Books, 
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A subscriber writes. “I never 
spent an equal sum from which we 
received greater pleasure, interest 
or instruction. We have taken the 
paper for twenty-five years without 
missing a single number.” 


ThcYouth’s 

Gompanion 

For Fathers and Sons, Mothers and Daughters — a 
Christmas present which, given to one member of 
the family, is shared by all, from youngest to oldest. 

Men and Women of 
Achievement 


The Bpaakerablp, by Hon Champ Clark 

Profita of Bolentlflo Reaearcb, 

by Praaident Maolaurin of tba Maaa Inat. of Tech. 
How a Woman Learned to Fly, by Mia Maurice Hewlett 

The Making of a Lawyer. by Governor Harmon of Ohro 

How Can We Know Onrselvea? 

by Professor Munaterberg of Harvard 
The Making of a Beaman, by Admiral A T. Mahan 

The Making of an Inventor, by Hndeon Maxim 

Iiearniug to Read and Write, by President Hadley of Vale 

In the Potter'a Hand. by Arnold Bennett 

The Panama Canal and the World, by Col O W. Qoethala 

There will fu- some 40 olhet at in la, of 
hke ft eshntss and intetest. 

Stunning Seriak and 250 
Other Stories 

The title* below indicate that tin* i-t one of the sironaest groups of BerialM ever 
>, offered U< Companion rvadetH 

THE BTBAM-BHOVBL MAN. by Ralph D. Paine 

A Tale of tlie I’aiiatiiii Canal. 

ON MIBERT OORB, by Holman P. Day 

A ,Slory of the Maine Logging-Camps 

THE WILDERNESS CASTA WATS. by Dillon Wallace 

A Tale of lludxon Bay. 

SARAH BREWSTER'S RELATIVES, by Ella W Feattie 

A Home Story. 

THE COLONEL B EXPERIMENT, by Edith Delano 

A Story for Girls. 

THE VISION, . I- > Gardner Hunting 


HIS FATHER B BON, 


A Tale of Chicago Business Life 


The Companioii Window Transparency and Calendar 
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ALBERT A. HOPKINS 


EDITION OF 1913 
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Tlie editorial staff of the Scientific American re- 
c•ei^’(^s annually over fifteen thousand inquiries, covering 
a widf‘ range of topics — no field of human achievement 
or natural phenomena is neglected. The information 
sought for in many cases cannot be readily found in 
le.xl books or works of reference. In order to supply 
this knowledge in concrete and usable form, two of the 
Editors of the Scientific American have, with the 
assistance of trained statisticians, produced a remarkable 
Reference Rook, containing over seventy-five thousand 
fads, and illustrated by one thousand engraving.^, for 
which the entire world has been scoured. Immense 
masses of government material have been digested with 
painstaking care with the collaboration of government 
officials of the highest rank, including cabinet officers, 
and assisted by competent professors of world-wide 
reputation. 

The average business man would like to know the 
wireless rate for passing ships, how to compute his 
interest, or figure his discounts without trouble. The 
inventor wishes to know something of the patent laws 
and the fundamental principles which underlie thm, 
as well as to have access to innumerable mechanical 
movements which will simplify his problem. Most peo- 
ple are curious about the weather, but how many can 
name the various clouds? We are all interested in the 


PART I. 

STATISTICAL INFORMATION 

CHAITKn I. 

POPULATION ANIJ .S(M.nAL STATISTICS 
PopulMlonofthall N lmmi«r«iiM 

Arek ftiid Materlul Iadu«trl«i Occuuktlona of Alims 

Hm, Kkce >nd Nitlvlty RallKlons. 


“Navy,” but how few know the internal workings behind 
the walls of steel? Those who are planning a trip will 
find ocean rates and names of steamers, whether they 
are to go by the Atlantic, Pacific, or to Southern ports. 
Aviation, that wonderful and deadly new science, is here 
fully treated in a chapter, written by a world authority. 
Under railroads, we find such precise information as the 
pay of a Pullman porter, the average trip or price of 
fare, or the lantern signals of the conductor. The Panina 
Canal is described with the aid of inten'stiiig graphical 
comparisons. Competing high buildings are shown in 
scale. 

There are hundreds of other special features, such 
as full information as to the new “Parcels Post,” 
with a “zone map,” making the rates clear, ocean dis- 
asters. ocean records, the chief fires in history, and the 
medals of honor of our Army and Navy. Owing to 
the printing of an edition of 10,000 copies, we are enabled 
to offer this book at a merely nominal price. The pur- 
chase of the book is the only adequate way to judge of 
its meiits. An elaborate circular, showing lyiecunaMi of 
'illustraHons, together with four full size sample pages, 
will be sent on request. The following table of contents 
is very much abbreviated, but still gives an excellent 
idea of the scope of the book, which must be seen to be 
appreciated. 
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The pu)ii»xt' oj thin journal i» to rrrord accuratvlu, 
Hmplu. and xntnriifiniily, Ihv troild'H prugrcM in acien- 
tiflv knoll Udiir anil induatrial arhirvement. 

Burotinar of An Army 14-inch Gun 

T TIiniK la till liriiiK-h of Ihe tnwhtiiileiil artu In 
wliU'li 11)0 iiiiitpriala iiinl tlm iii'ocfnscH nrp mib- 
Jfclctl to luorp vHtyliful Hcrutlnj llnui In that 
of (tmi luunufiicturi* I'lirilfiiliirl.t In lliU true of tlio 
ftilirU'otloi) of KiitiN of tlip liirxcr cuUbpra. MJch us form 
tlu* [irliK’liMil iirunmiciit of oiir biilllcsbliis and forUtloa 
tIoiiN < 'oiisidcnotiH 111 l(n liiiiiorlHiiCP amoiis the do- 
liiirliiii'iiN of II cun fuflor.t Is llip IpmIIuk lulioiutor.v, 
ttlioMf sl.iff of caik'I'In Uccp ill loucU wllh tbo iiroKrcsw 
of ibo Klin tliroiiKb Itw Mirloua sIiiK(*h of t'oiwtnictton. 
uiid w lito'e HiHs'inicns, cut fioiii llic Kun steel ulc sub 
jeetpd to cbcniU'iil and |iIi.\h1ciiI tcHtn The h.vhIciu 
of t(>Hls bcKins III I lie stiK-k .turd, wlipn I he plK Iron 
Mild KPiiorHl scriiii ttlilcli arc to he melted down In the 
o|it*ii-licui 111 fnriiucc, urc HcIccfcd with a tlcw to (flvlnu 
llic iiiolicii NtccI the dcnlrcd chcuiiciil coiii|Hisltioii . it 
la ciinlinu(>d durliiK the furunce Ircaliucul, siks'Iiiiciih 
hcliiK taken from llic lialh for iiiiiiI.vhIh, iililll (he dc- 
Hlrtsl iiroimrtloiis of ciirhon and other coiiHtltuciitH arc 
olitaliicd; and It Is followctl throuch the miitiy iiriK-csscs 
of fliild comiircsKloii, h.tdriinlic wiucc/.liiK or liiiuimcr- 
luK, tctniM>rltit!, anncalliiK and hardcnhig, until the flu- 
lulied forcing \n comideted 

Now the wlioh* iiriK-ens of inaimfacliire Is closel.v 
Wiitflicd lit liisiiectorH, and wheiuwer the lahorator.v or 
other ti-its hIiow' that tlie materiiil nr workmiiiiNhlii Is 
falllilK Im'Iow the tJiweriimenf siiectticatloiis the work 
Is rejerded As the result of Hits close snpert Isliai, It 
Is all lull imiioHslhle foi fiiull.t luiiteHiil or iioor con- 
Ninicllon III lind its w'a.v into a llulsUcd, uiodcrn Kan 
of larKc ciillher 

Netcrlhelcss li Is coacchahle Ihul, hidden wtihtn 
one of the thickei hoops or other sections of the Kim. 

Ihi’re Ilia) evisi some hs-iil lliiw. Invlslhle lo the eje. 

hill ne\erlheh>ss cousIltnlliiK a uieiiiice to Ihi* sul’el.v 
of the Kini of K>*'»h-r or l(■Hs uiKKnltnde — a luenace 
which can he dehs’tcd oiih h.v piittliiK (he kuii to the 

test of ucinal llrliiK It Is chlefl,> for the purpose of 

KlvliiK the lllilslied Kim this tlnul workliiK lest lluit 
such plioiiiK Kioiiiids as Unit of (he arm) ul Sainl.v 
Hook hate hiHMi cslalillshed If iin,v uiisiisiiecteil flaw, 
iimllsrsuciiililc (o (he e)e, e\ls(s, oi If (lieie Is any 
eriiii In Ihe calciiliiUoiiv on which the koii has hecn 
hulll. it is iiis'cssan lhal it he detehiped liefoie the 
Klin Is emplaced in a foi liliciil ion. Hence eiei.t Kwn 
Is sent to the provliiK K>ouml, wlicic It is |iiil IhrouKli a 
scries of pioKH'S'lM* iilals coiiiuienciiiK wllli small 
IMiwder charKes and adiiiiicliiK to and lawoiid the full 
chniKes wlili'li Hie Kiln Is ileslKlied lo list* lu ser\lce 
Hcciisiiomlh a kuii will burst under lest Jf Ihis 
occurs, a board ol aillllei,\ cMS’rts makes a NcarchliiK 
(‘xamiiial ion to dcteimliic 1li<‘ cause If llic failure la* 
]U(wml 111 be due (o Hie deslKii. Ihe desls'ii is iiioditled 
'I’he leceiil liursIlliK of one of Ihe new iiiiii.i 14-luidl 
Kims at .Saudi Hook should iiol sluiki' Ihe < oiiliileiice of 
the pulilie In the i(UUllty of KUns which him* hecii built 
foi oui lorl Ilual Ions , foi It Is an assiiiliiK fact tbiil, 
alllioUKli Ibcrc liiiic been minor failures ut Saiid.i 
Hook, due lo defecHie powder kI'Iuk iilmorm.ill,\ hlKh 


e weier.il ilo'iides In w liich IiihiinsI, built 
Ins'll tried oul at this fiinious proiliiK 

isHv tlioiiKb tills I t-incli Kim iiia.i be 
list be rcKiirded after all as ii roiillm* Inci- 
iik Ml Ibis post I'liriiiK Hie piisi Iweiitv 
InriidreilH of Kims of larae callhei lia,ie 
li llie oiileal wlihli pioied loo miicli for 
ilece , and mUll Ibe Hoard of Iiaiiili'} 


baa made Ita liivcaMKatlon and report wo are Jiutlfled 
In ussiimlug that tbe defect wbicb brought aboiat the 
failure la jiocullnr to thla particular gun, and not Com- 
mon to all the Kuna of 14-lnch caliber. 

The 14.1ncta gnu, w’hlch waa deecribed In our Coast 
Defenao number of May IHth, 1912. will form the prtn- 
cliHtl arm fur our Panama Canal and Philippine de- 
fenwpH Alrt«d,v three guua of this general type have 
been teated. The orlglunl “teaf" piece, a wire-wound 
gnu, waa aubjected to 47,UUO pounds preuaure, which la 
far lM*youd the service presaure of 38,000 pounds to 
the miunre inch AH these guns went through their 
trials aatlsfaHorlly The gun which failed had been 
fired one round with a reduced charge giving 28,500 
IKninds chunilier pressure. For the second round It was 
loaded with 355 itouiids of imw'der, designed to give a 
preastire of .’is.tKiO pounds. The men had all been sent 
Iteblnd the boinb-proofs, and Col. Babbitt and two 
other officers were In the open 250 feet from the gun, 
watching the target, when the gun burst. The mnsalve 
fragments flew past the officers; bnt fortunately not 
one WHS Injured. 

iKiter, when the official rejtort has been prepared, we 
aluilt hope to give the full tHtrtloulars of what iiromlseH 
to tie one of I bo most Intereatlug expiosloua lu the his- 
tory of big gun eunatructlon. 

Are Inventicms Ever Willfolly Suppr en edT 

B ack of all the agitation stirred up by Repre- 
sentative Oldfield la the notion that corporatlona 
are making a hustness of uciiulrtng a number 
of InveiilloiiH relaliug to an art and of manufacturing 
only one or Iwo of them, and of suppresaliig the rest. 
Otirlng the twenty-six hearings which were recently 
held lu Wasliingtou by Ihe Committee on Patents to 
lenrn the views of Inventors and manufacturers on the 
protlsloiiH of Mr Oldllelds re\ olutionary patent bill. 
siflt'M umiittgers, lawyers, iiiMnufMi'tiirers, and advertis- 
ing munugers, were naked lo mention siiecitic Inatancea 
of this practice E\en the few wltneasea who were In 
favor of the bill were unable to do so This vague Im- 
luessloii, how’e\«*r, bung like a huise over the diacua- 
slon tiiifll Ml, Thomas -V Edison, with the same keen 
Insight (hat revealed to him the principle of the com- 
mercial tcle|>houc, the electric light, (he phonograph 
and nine hundred other liiventluna, dlMtM>lled It w’lth 
uu analysis (hut was Irrefutable. Mr Edison slatwl: 

"I htvi- henril ami road nnmeroua atatrincnta that many 
oar|inrnll<ina liu.» valuabli- Invinttoiia to anpproa (liciii. hut ui» 
one I'ttes Hp,*i'tn<' raaea I iiiym'lf it<> not know of a KlnRlc raHe 
Tb-re may hi* oaaea wIhtc a Arm or roristrattoii baa bouRlit 
up an lu\eiitloii, Intrudurisl tt, and afterward Itougbt up an 
Improteiiiont and reaacd using the flrat patents — suppressed 
It. in fart Wlo should that not Is* done? It la for the 
IteueAr of the piiblle that It ahould get the latest Improve 
mint I I'Hiiiiot m-e why the pubtle alioiild bo naked to 
ebniige the patent law to enable u competitor to get hold 
of the illxuaed patent ao that be ran have a baala on which 
to enter Into I'ompetltloo with a ploum-r of the tovcutlOD 
who has Introdiieed au Improved maebtue 

■•Hi-fore HU) ibaiigen lu the law are made, let the ohjertora 

h) (III Iilliged HiippieMKloii of patents for other reasons than 
tbow wblili )»ere due to Improvements” 

Mr Edison tciittired the opinion that the law as It 
exists Is fiuidainenldlly sound "Whal Is needed," he 
slated. ••Is not Hie making of au,\ chuiiges lu Ihe funda- 
mental iirlnclples of the law, or lessening the consldera- 
tloii griiiiled lo an Inventor for iiiuking his invention 
|iiinilel.v known, f hereby dlsconrugliig and hampering 
(be Inventor, Inst end of giving him encouragement. 
This iiroposed new law will dlsi'oiirnge the inventor 
(111(1 will lienetlt the very men lliul it now seeks to 
rest rain ’ 

Such sis'iiis to lie (he opinion of all the manufactur- 
ers and liiveiilors who apiieared liefore Congress lu oi>- 
IsisIHoii to the proposed isiteiit leKlsIiitlon. And such 
siieiiis to liiive Im'dii the more sober Judgment of the last 
t’ongress, us evlileiici*d b.v Us determination not to presa 
these pro|Misals |.a>l us ho|ie that If the bill la consid- 
ered by Ihe eomliig Congress, of which there seoma to 
lie every promise. Ihe delUmrale judgment of the entire 
niunufucturing and Inventing coiiimunlty, iis well aa of 
consumers and prisliicers, will not be iguored. 

The Status of Electric Cooking and Hot 
Water Sui^ly 

E l.Et’TUlC ('(Hiking appliances — the shining 
nickel -phi ted or aluminium utensils. Including 
cofTee ]M‘rcolHturH, toaatera, chulliig dishes, each 
vvlH) Us long coiiuecllng cord and ping for uttMcbment 
111 the electric light socket — are e«i»eelally tempting, 
luirtlciilarly at this holiday aeaaon. The iinestion 
(irises: Are thest> articles really ernnoralcal In the 
present stage of electrical development? 

t'ertnlulv eleiHrlc (Hsiking and heHtliig reiireoenta an 
IdiHil. In Ihe (‘(Hiking and the hot water supply of 
the houwhold the im<(hI Is to get rid of tire risk, to 
Innirovc the ciHikliig Itself, and l« reduce the drudgery 
Ilf lioiiM'Work ICIiS'tric devlei's offer th(*se Hdviinlaj^>s. 
ill the cliH'ti'lc kU(iii*ii there are no raalchi*s to start 
II lire, there Is no fliv risk from the atofe Itaolf, there 
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aw so gu )«lln or tacpIoKti^ I» '4lih wtfiKtf 
ptrteattjr oontroUed beatot m ffilacMa 
of a Joint of ouMt «r» ntMTe hnmMnNMi. 

the BMMit hMM lew ta weUght than la nay Mowe Imc 
oven. In the large eUwtrte KrtU of a iVhli-kaown N 
York Club a thick ateok, plaoed rertlckllr hef 
two Incandeaoent wnlla, may be dohe to a turn in th 
teen mlnntea; the heat aealinK the aurfaco of the moM 
at once and comphvting the coving with no aoorchln^ 
and with no flame to “catch" the fat aa it drips doro 
Into a pan of water below. Since lu the ludivldott 
devices the heat Is jranerated within the tttenall ItaoIC 
the ellmluatlnu of all smoking or scorching of the out- 
side of the utensil lengthens Us life and lessens tbo 
work of washing up after meals. <Jue may do “light 
housekeeping" with a toaster and an egg Iwiiler on the 
breakfaat tohle and a chafing dish on the sideboard. 

But the greater aiifety and convenience of electric 
cooking devices, their superior cooking quality, and 
the greater safety of electric hot water heating cannot 
be fully realized at present because of the high lirst 
cost of the devices themselves, their high operating 
cost as comiiared with gas or coal stoves, and the 
prejudice of servants against them as against any- 
thing new and unfamiliar. How can these obstacles 
be overcome? 

As to the first cost of electric devices, tt must be 
borne In mind that since each utensil comitrlses both 
the containing vessel and the beating element the 
cost can never be ns low as that of the ordinary kitchen 
utensil which It Is designed to replace. A considerable 
reduction In coat may kvglciilly be exiiected, however, 
with Increasing demand, fnlluwlng th(‘ iir(*M(‘iit (jerlod 
of exploitation of the general Idea of electric cooking 
and Improvement of Hu* devices themselves. The cost 
of operation Is an element of the situation In which 
very great improvement may bo exiiected. Just as the 
Introduction of the electric light was not prevented or 
seriously hindered by the griuitur cost of the new means 
of Illumination as compared with gas, so the advan- 
tages of electric cooking may be exiiectod to prevail 
notwlthslandlug Its greater cost~provlded the differ- 
ence In cost Is not too groat. To Illustrate' It may 
tmy better to toast leu slices of bremd, electrically, on 
the breakfast table, at a cost of a cent than to make 
the same amount of toast In a slower and less Inter- 
esting way on the gas stove, with the toast not so 
Inviting or “piping hot," at a saving of a fraction of 
a cent. But apart from Ihe couventonce and economy 
of time, we may look forward to the time when In- 
creasing use Ilf electric liousehold devices will Justify 
the electricity supply comimnles In redueliig their rates 
for ourreiif — or InlrtMlnelug more generally the plan 
whieh already obtains lu some citi(‘s, of selling current 
for beating and other household uses ut a lower rate 
than current for lighting, ouch house being wired with 
a seiwriite "hentliig circuit" with Its own separate 
meter The voluntary according of favorable rates 
win go further toward iHipuUirIzing electric cooking 
In our homes than the pres(*nt extensive boosting of 
the sale of the devices by advertising. .Vssumliig the 
cost of el«*ctrlcl(y (o be lowered sufllclently to take 
away the notion of electric cooking as u luxury, the 
obstacles presented by the prejudices of s(>rvuuts may 
bo overcome by the fact, that the Intelligent housewife 
can get results by the new method and, therefore, can 
Instruct her maid In doltig so 

The problem of domesHe hot water heating Is brought 
nearer solution by recently develoiied Ideas of using a 
small but continuous flow of electric current to gen- 
erate heat which is accumulated or stored In tin* aptiu- 
ratus The economy of this system depends on Ihe 
taking of the electrical energy at thos(> tlua>s during 
the twenty-four hours when the electricity supply com- 
lainles can afford to deliver It at very low rates, that Is 
lu the "valley load” periods, nnd the success of tke 
system requires the co-operation of the compaulea, 


The Skull of Oeacarteg 

A VOLUME published by the Royal Academy Of 
Hcleuces of Htoekholm contains an lutereatlug 
correspoudence between Berzelius and Bortbel- 
lot, from 1800 to 1822. From one of those letters we 
learn that the liody of Descartes did nut reach FrauiX! 
in Ha entirety. A captain of the guards cut off the 
bead and preserved the skull, on which h« placed an 
Inscription indicating its origin. The akuH waa very 
carefully iireaerved, and Berzelius sent it to Berthellot. 
The Academy In turn came into poasesslun of It. Mem- 
bers of the Academy examined It, compared It with a 
portrait, and declared It genuine, or at least appeared 
to aecept It aa such. M. Defaeratn. the UbrarUu of 
the Inatttute, baa also undertaken to estahlUh the 
authentiotty of this anatomical relic. After long in- 
vesMgatiims he was able to dtacover that t^e okuil of 
nescaiTwi liad'iieen at one tlmi? confided to the Mttseum, 
It Is HUMHwed that (ho skull was placed lu the an- 
tbru|K»k>glcal coHecUone, and that erentugily It found 
its way to Halute (leuerleve. 
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om la PaUto SarriM Com. 

lyiMoB ha* gnatM pomaMioa tor tiw Now York Roik 
aagr to iNna boado to the exteat of IMO.OOO, the pto- 
eeodi of wuah ore to be 0 |>pUed to the puroluMe of 175 
new eon of the itopleM t^ MOsutty deocribed in the 
Scnnmne Ahouoan. 

^ UMMhfMiotelwBoUlBed.->Ao»i«Bnltoftheflrii« 
teeta eooied out aoaie montho ego ogaiiut a lottioe maat 
that had been ereotad on the “flan Mueoe.’' now lying 
CO the land fn Cheeapeake Bay. Uie Nary Department 
lula deoided to moke the lattioe or baoket matt the itand* 
■rd type for future wanhipe. The mut, under teat, 
(bowed remarkable enduranoe, MTeral Bueeeerf u l hiu 
being neoeaiaty to bring it down. 

Dfaofll Baglaeo with BleetrJcol Bednedoa Gear.— The 
Una of Swan A Bunter are about to build a veaael for the 
Canadian lake trade of between five and dx thousand 
toss, whloh will be driven by two 800 horse-power Diesel 
engines. A novel feature will be the insertion between 
the engines and the propeliers of an eleetrioal transmis- 
sion syetem, of the same type that was suooeasfuUy tried 
out on the eteamship “Eleetrio Are.” 

Dtmhuitive Dreadaonghta.— In view of the fact that 
our latest dreadnought, the “ Pennsylvania,” will displace 
over 30,000 tons, it is interesting to note that the Sp^sh 
are building a small dreadnought, one of three, which 
will be less than half her sue, displaaing only about 
16,000 tons. On this displacement, however, she will 
earry eight 60«aUber, IS^inoh guns, and 8 Inches of 
armor and will have a speed of 10.5 knots. 

Marine Engloes Subject to Duty,— -The ant regulating 
Panama Canal tolls does not, as has ieeax frequently 
stated of late, permit the importation of marine engines. 
The circular of the Treasury Department limits the ma- 
teriids whioh con be imported to unfinished forgings, 
plates and riiapes, pipes and tubes of all kinds of metal, 
bolts and nuts and similar things, but not to any finished 
or assembled machinery which forms a part of the aotuid 
oonstruetion of a vessel. 

Four-mile Tunnel Through the Selldrks.— -At an esti- 
mated ooit of over 112,000,000 the Canadian Pacific 
Railway expects within a few years to have opened a 
two-traok tunnel, four miles in length, through the Sel- 
kirk range of mountains between Calgary and Vancouver. 
One object of the tunnel is to eliminate the ever-threat- 
ening poaslbiUty of interruption from snow-slides, wbloh, 
on the present line through Rogers pass, have given a 
large amount of trouble. The tunnel will, of couree, he 
operated eleotrioally. 

Question of Statues at Paaaraa.— -The suggestion baa 
been made in the daily press that statues to Col. Qoethals 
and Col. Gotgae be erected at Panama, one at each end 
of the oanal. We appreciate the motive, but condemn 
the praetioe as here suggested; and we agree with our 
contemporary, the Army and Navy JourmU, that it 
would not be well, even in the case of these officers, 
to violate the sound rule that monuments should not be 
erected to living men. The canal is their monument, 
and an appropriate bronze tablet would be suffioient. 

To Depopulate the Canal Zone. — The census of the 
Panama Canal Zone gives the population there to-day os 
63,810, of whioh about 42,000 are employees of the Canal 
Conuniasion, the Panama Railroad and of the various 
canal contractors. Generally speaking, the soU is not 
suitable for farming. It is not likely that Americans will 
be attracted; and since other oooupants than Americans, 
for obvious reasons, are not desirablo, Col Qoethals is in 
favor of the depopulation of the zone, except so far as it 
will be oooupied by oanal opemtivM and by the military 
neoeasary for the protection of the oanal. 

Death of Alfred PaaeodM Boiler.— We regret to 
record the death of Alfred Panooaat Boiler, president 
.of the Aroerioan Institute of Consulting Engineers and 
one of the country’s beat known bridge builders, fol- 
lowing a year's illness. He was seventy-three years old. 
Mr. Boiler was a native of Philadelphia. He was grad- 
uated from thq^University of Pennsylvania in 1868 and 
received his engineering degree from Renssdaer Polytech- 
nic Institute, Troy, K. T., in 1861. He was chief en^nec«r 
for tha Hudson River Railroad for a short time. In 1870 
be became vioe-preoident and engineer for the Phillips- 
burg Manufacturing Company, knd for twenty years 
he waa employed by this company, fluring the aame 
period he was constdting engiueer for railroad building 
in Bsyti'and Cuba, chM engineer for the Manhattan 
Elevated Railway and odiuulting engineer for the 
Deportment of PiiUto Psgka of New York oity. Mr. 
Botikir entend into partnesridp with Henry W. Bodf^ 
in 18B8, and they frecame eotoultiag engineers for the 
Meateen National Railroad. The firm also was oonoerned 
hi Hweonatmotion of the 00th Street viaduot, New York 
city! the stone bridge over the Cooneotiout River at 
Bt^osd, Conn.; Ihe Sia«er and the Metropolitan 
tsiwer hidldingB and the Wabash Railroad entrance into 
PHtriwiih. «nd with tha esattikevar bsidgw over the 
Olfio pad Mononfahsla rivesa. 


A OlO-Peet WIreleaa Tower. — To replace the tower of 
the German Wireless Company’s station at Nauen, 
whioh wae blown down a year ago, a new tower 917 feet 
high is being erected. It is expected to have a radius of 
6,000 miles. 

Snow on High-tonslon Transmiaoion Lines.— In an 
article attacking the German requircmonts regarding 
aerial transmission lines, which hold that the accumu- 
lation of snow on the lines is proportional to the diameter 
of the whes. Dr. Maguene states that snow never col- 
lects on lines carrying 100,000 volts or more, even when 
they ore not ohaiged and are oold. This he attributes 
to deotoostatic action. 

New Leadleos Storage BaltMry.— A Swedish inventor 
has put on the English market a new type of alkaline 
storage odt. The {dates consist of inactive retainers 
whioh are loaded with active material, oxyhydrate of 
nickel mixed with graphite in the positives and finely 
divided alloy of iron and cadmium and certain other 
substances in the negatives. This new oell much re- 
sembles the Edison oeii not only in tho eltMitroohemioal 
reaction employed but in tha fact that extreme ingenuity 
is employed in the mechaniosl construction to obtain 
high spiaoo and weight efficiency and durability. 

A Coppered laeandoscent Bulb. — A big tungsten 
bulb in a store window suddenly burned out and passers- 
by wore astonished to note that the bulb took on tho 
appearance of {Mhsbed copper. Investigation showed 
that a thin film at oop(>er oovered the inner surface of 
the glass and formed a refleoting surface as fine as any 
silver mirror. The bulb hung vertically and the larger 
end woe opaque, but the copper coating at the otlior 
end was thin enough to see through if held against a 
strong light. The explanation is simple. When the 
tungsten filament broto, a aho. t oircuit was produced 
on the copper supixirts, heating the copper until it vap- 
orized (not difficult in a Jiartial vacuum) The copper 
va]Mr coated the glass like so much dust, adhering morn 
firmly, however. Atomized metals are now [iroduoed 
on a oommeroiaJ scale for coating glass, wood and other 
objects. Tho usual procedure is to force the molten 
metal with a jot of steam against the object to bo coated, 
Tho steam breaks up tho metal into a very fine state 
of division and the partioies adhere very well. 

A Speaking Incandescent Lamp. — Tho IncandeBcent 
lamp is not the mute electrical apparatus that we have 
always supjxised it to be. It bss just beou discovered 
that given the right conditions it may be made to sjioak 
as readily as the arc, which for tho last fifteen years has 
monopoUzed this aooompiuihment. According to Phyn- 
ibolue^ Zeiltehrift, Messrs. K. Ort and J. Ridger have 
used a metal filament lamp as a telephone receiver. An 
Oaram lamp of 100 candle-power is employed. The 
lamp is placed in a 120-voit direct-current circuit in- 
cluding a solf-mduotion coil. Rhuntod across the two 
torminala of the lamp ore a capacity and the secondary 
of a talephone transformer, tho pnmary of which con- 
nects with a battery of five storage cells and a imworful 
microphone. Words spoken before the mioniphono are 
reproduced in the lamp. Tho disooverorB of the speak- 
ing incandescent lamp explain the action on the princi- 
ple that the toleiihonio eurrent variations sujxiriiOBed 
on the current that passes through tho lamp produce 
oorrosiKmding variations of beat in the filament, whioh 
radiating to the glass of the bulb, cause the latter to 
exjiand and contract pro{>ortionately and thus transmit 
the vibrations to the exterior air. This effeot cannot 
be produced with 16 or 32 candle-{Kiwer lamjie because 
the gloss ia too thick and the heat variations too feeble. 

Peace Between the Marconi and Telefunken Com- 
panies. — It is gratifying that the patent htigation whioh 
has for several yean been pending between the two 
largest ooncems in the field of wireless telegraphy, 
Mtoars. Marconi Comjiany in England and the German 
Telefunken Com|)any, should, at last, have uome to 
an end. It will bo remembered that the two companies 
charged one another with interfering with their resjieotive 
patent rights and oontested the validity of their jiatents. 
There are no less than seven lawsuits of this kind [tend- 
ing in different ouuntries. Now the* Telefunken Com- 
{Muty, with the agreement of the Marconi Oompany, 
has published in Germany the following statement. 
“Meam. Marconi Company and the Gorman Tele- 
funken Comiiany have agreed to oonoel any jiatont 
litigation pWing between themselves in different 
countries. The Marconi Comjmny forego any inten- 
tion of contMting the validity of such Telefunken 
patmits aa have been acknowleiiged by German oourta, 
e. g., (he Braun patents.” Messrs. Marconi Company, 
with Uw agieement of the German Telefunken Com- 
pany, has pu^firitod in England the following state- 
ttenti Siemens Bros, ft Co., Ltd., who in 

England raps ra aat the interests of the German Com- 
pany, hsnw adm itted tha validity of the Mareont state- 
mant No. 7777 of 1600, anangementa being made for 
BettUag 'aay mutual patent litigation pending between 
go two oompaaiss."^ 


New York’s Shows. — The annual automobile shows in 
New York city will take place in January, on the foUnw- 
ing dates 2ncl to 11th, show of imrsirted oars in tiio 
ballroom of tho Hotel Astor; 11th to 2ijth, double show 
of domestic oars in Madison Square Garden and the 
Grand (’entral Palace. 

Ghent to Have a Six Months’ Automobile Show.— In 

conneotnin with the great international mdustnal exhibi- 
tion whioh will he held in Ghent, next year, and which will 
remain open for six motitbs, the Belgian Motor Union will 
organize) a collective exhibit of automohilos, motorcyolos 
and aeroplanes. 

Motorbuaes Need Many Tickets. — The oxtont of Ixin- 
don's motorliUN traffic will he appreciated when one hears 
that no less than 20() tons of pulp are required to nianii- 
faeture the tiokets for one year's rides. It would he in- 
teresting to know how much tho New York Subway con- 
sumeu, lieoauso subway ticketn, while much sniaUer, are 
much thicker than Ixindoii bus tieket.s 

'Ventilating the Dash Hood of an Automobile. — George 
W. Dunham of Detroit has patented, No. 1,040,776, 
a ventilator whioh consists of a curved detlecls>r enibrae- 
ing the upper edge of the dash hood of an autoniohile and 
suitably spaced with jsirtions on both tho inner and outer 
sides of the hood so that the air ourroiit induced by tho 
motion of the oar will lie deflwited from the outside of tho 
hood to the inner side thereof to vontilaUs and cool the 
portion of the oar immediately in roar of the hood. 

Hemery Establishes New World's Records. — Victor 
Heinery, whose thnlling driving in American road races 
of the past four years is still remembered on this side of 
the Atlantic, on November ■J7th broke the world's record 
for six hours’ continuous driving at the Brooklands track 
in England. At the whw>l of a W) horse-jiower Ixirraino- 
Dietrich ho covered .518 miles iii the |s^nod at a sustained 
S))eed of 86^ miles jier hour The former record was 
4.51 miles in six hours 

Segregating Show Cars According to Price. — Because 
tho cheap and medium-priced car naturally suffers some- 
what in (Mimpanson witJi very high-priced oars, esjiwially 
when {iliuied alongside of tlie exjiensive prodiK't, it has 
boon suggested to divide automobile exluhits in the 
future according to price of ears, kt'tqiing tho chcajiest 
in one section, medium-)>nced in a second section and 
high-pncied machines in a tliird section. Three sejianite 
buildings would be still lietter. 

How a Lost Motor Was Found. — An unusual story of 
finding lost pro;)«rty comes from England. A rejiair 
shop received by express an automobile motor which was 
to 1)0 repaired, but. the package contained no intimation 
of who Uie sender might have lioon In one of the cylin- 
ders an old oopy of a British motor journal was found 
and the repairman promptly concluded that the owner 
of tho motor was a reader of that jiaper. Tho story was 
sent to the |>a|)er and the owner got his motor back. 

Would Charge 125 Admission to Automobile Show.— 
It has been suggested to charge an admission fee of S2.5 
on a certain day of the next automobile show to bo held 
at Olympia, London. The great crowds which throng the 
exhibition hollt. make it. imjiossihle for the intending pur- 
oboser to examine the cars closely and to get adequate 
information from the attendants On the purchase of a 
oar on the Hour of the exhibition, the admission fee would 
be refunded Losers under sucli au arrangement would 
naturally lie tho ai'oessory dealers who cauuot get along 
without crowds 

British War Office Wants Motor Trucks. — The regu- 
lations for the U'sts whieli must he undergone by motor 
trucks submituid to the British W'ar Dopartnieril have 
just been issued The first set of tests, douliiig in por- 
tieular with the standardization and interclmiigeability 
of parts, took place in August last, and only I wo tyi>es of 
trucks succeeded in {lassing them. A new subsidy trial 
has been announced for February nevt, whiui motor 
truck mamifaoturors may submit tlii'ir vehicles to the 
War Dejjartmenl's soruliny As in the case of Franco, 
Gennany, Russia and Austria, motor trucks which pass 
the test will be subsiihzed 

Taxicabs Need Not Drive in Fog. —That a taxicab 
need not bo driven in a t.v]>ieal London fog, and that tho 
would-be {lassenger, after being taken for jmrt of tho 
agreed distance, must pay for the mileage covered, is the 
deeision of a Ixmdoii juiilioe As the story comes from 
England, it cos, tho motorist 11 shillings aud 8 pence bi 
find it out, while the original taxicab bill had only been 1 
shilling and 2 ponce. A taxicab driver hatl lieen engaged 
to drive from ,St. James’ to St. John’s Wood, but at I'lar- 
enoe Gate the fog waa so dense that tho driver could not 
see the hood of tho motor. He stopped and refused t4i 
drive any farther, rioiming it to lie too dangerous. The 
taximeter registered 1 shilling 2 jienee, and the paswnger 
refused to pay. The matter was earned to court with the 
result that the "taxi” was oomplimented by the judge on 
his good seose and the passenger ordered to pay the faro 


Hm Death of Pfo£ Sir Georgo 9L Donrhi 

P ROr. KIR OBOROH H. PARWilt. JiLiL. I'.A.S,, 
LI^D., r>.Kc., who died moentlr, wad the aeeond mm 
of Charlen Darwin, the great naturallift. The Daiwln 
famil}’ for Keuerntlona tula Included tneh dletlngttlalMNl 
Id the arts nud HCleiieeM; and while orlglnatfK' of 
the Itarwlnlun theory, one of the moet eminent lneestt< 
gatora and thlnkera Knidand bae ever produced, nn- 
queatloDubly overahudowed the othero, It hue not been 
thrimtfli bla reflected glory that hie eone took tbelr de- 
aervodly iirumlnent tHwltltai In the work! of Hclence. 

Ktr Deorge 11. Darwin waa born at Down, In Kent, 
England. In 1H45. Ue was educated under the Hev. 
CbarleH Trltchard, who aubeeqaently became a Fellow 
of the Royal Roclety, and the Snvlllan Profeaaor of 
Aatronoiuy at Oxford. In 1804 George Darwin entered 
Trinity College, Cambridge, from which he waa grad- 
uated In 1N08 ga Kecond Wrangler and Hmlth'a Priie- 
nuin. From 1808 to 1878 he wan a ITellow of Trinity 
College, and waa re-elected In 1884. Ho atudlod law, 
and wae admitted to the bar In 1874, but he did not 
auhaequeutly practice that profaaaion. 

In the following year he returned to Cambridge, and 
devoted hia entire time to the atudy of the matho- 
inatJcai and aainmomlcal acleucea. and particularly 
to exiMfrtmental Inveatlgatlona on the preaaure of looae 
MindH, on chnugee In the level of the earth’a aurfaceo, 
and on minor eorthquakeB. Hie iutereat In aatronom- 
Icnl and nieteoroluglcal atndlea and ItiveeHgatloue had 
been arnuaed prior to ttala, and in 1870-71 he accom- 
panied the Englleb expedition to Klclly to obaerve the 
eclipee which occurred during tliat period. In 1882 
ITof. Darwin ussletiHl Hlr William Thomoon (Lord 
Kelvin) In the preparation of a new edition of Thom- 
eon’a and Talt'a “Natural PblluHophy,'' end In the fol- 
lowing .vear wan ajtjailnted IMumiaii profenaor of aa- 
tronomy and experimental philoaophy at Cambridge, 
eucceedlug the Rev. Jumea ChalllH, M.A.. F.U.H.. to a 
chair which I'ruf. Darwin held with dlatinguiahed 
aucceaa. From 1886 to 1006 he waa a member of tlie 
Council of the Meteorological Othce of Great Britain, 
and he aerved on the Meteorologlcul Committee of 1006. 
He waa chuaen a memlter and later. In 1870, a Fellow 
of the Royal Society. He waa a prealdeut of the Brlt- 
iah Aaaoclatlon for the Advancement of Science, and 
aa the he*id of that aaaoclatiou, he formally opened the 
Victoria Falla Bridge over the Zambeal Gorge In Central 
Africa In Seiitemlier of laat year. In 1886 he received 
"a royal medal" from the aoclety for lila aclentlflc work, 
and alao one from the IU),vul Aatrouomlcal Society. 

Prof. Dorwlu waa an honorary graduate of the uni- 
veraltlca of Gloagow, Dublin, and Padua, aa well aa a 
member of aeveral Uritlah and foreign academlea of 
aclence. 

Prof. Dnnvln'a publlahed contrlbntloua to aclentlttc 
literature Include patiera on conHungulneoua marrlagea, 
for the StuflaUcHl S(a>lety; Jointly with hla brother on 
Hmull Dedecllona of the Plum Line Due to Movement 
of the Earth, Brltiah Aaaoclatlon Report; a aorlea of 
reporta to the lirltiab Aaaoclatlon on Harmonic Analy- 
ala of Tidal Ohaervatlona, 188.1 and later; aeveral pa- 
Iiera on the aume aubject In the Pruceedlnga of the 
Royal Society; a aerlea of memolra on the Effecta of 
Tidal Friction on the Earth and on the Muon, Phlloa- 
opblcal Trananctlona of the Royal Society : papera on 
Buhjecta cognate to the laat, and on Flgurea of Equi- 
librium of llotHtiiig Maaaea of Fluid and on the Me- 
chanical <;oiiatltutloii of a Kwurm of Mete<irltea, Phll- 
oNotihical Truuauctloiia of the Royal Kwlety ; a pai>er 
on Periodic Orhlta. In 181)0; nud <me on the Tldea end 
Kindred Phenomena In the Solar Syatem, ISOS. 

To Our Subicriben 

W E are at the cloae of another year — the alxty- 
eighth of the SoiKNTirn; Amrkican'h life. Since 
tho aubacrlptlou of many a auhacrilier explrea, It will 
not he niulaa to call alleufinn to Ihe faet that the 
aeiidllig of the pniR-r will Ite dlacuutlnaed If the aub- 
Bcriiitloii he not renewed, lii order to avoid any In- 
ferruiitioii In the receipt of tho pajior. auhacrlptlona 
alioulO he renewed before the publication of the flrat 
iHHue of Ihe new year 

'I’o thoae who are not familiar with the SciESvino 
Amvui('\n SreeiEMENT a word may not bo out of place. 
The SciKN'i n-'io AmkuU'an Spi>pi,kmknt cuntaina artlclea 
too long foi iiiseitioi) ill tile SoiKNTiric Amkuioan, aa 
well aa iraiiHlutloiia from foreign jieriodlcala, the In- 
formation fontiiliM'd ill which would otherwlae be lu- 
ucceaulhle. By taking (he .SiiawTlPto Ambbicak and 
.SiiiTLEMicNT the wnhserllier recelvea the beneflt-of a re- 
duction In file HUtiaerlptloii iirlcc. 

Removingr Acid Stains from Inatrnmentt 

A GOGI) method of remoWng aetd ataina from labora- 
tory Inatruineiila Is to rub with iienrl aah and then 
boll for II few mlnutea In aoap water. The Inatrumenta 
ahould then lie dried In magneala {Kiwder and iwllahed 
with u dry cloth. 
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A captured fkaet pattern In fdatln. 


Smearing the piece «f glnea with the gelstln 
eolutioo. 


The floaa ahould be aupported on a cap ploeod out 
of doora in froeaing weather. 


Flooding the plnte with gboolttfe aleahol when the 
froat f ewera art widt doralopad- 


' A captured figat ipwhr. 


U 

wliiit,hh-i ibiioTUbt thutlliM 'fair ‘f ' 

, , patted 

aee' amt theee are “ 

' grediMk^ 'In paoalilg it ; 

good'ghHW cleaner '!« netbyh^’IVl^^ 
a lAe^ Off crumplad-ulp iidimre 
the dnggtot to make dp toir yMt d toinalaacdf wd yir 
cent cigar gelatin diaetdedif In 
aecure d amall quanrit^ of abtolutie d|M^,L,d ,^ 
ooneea will be aU jraOoleitt for CiM 
to get all theae thtailK regir Ip odMMMKvtidllii^^ > 
attempt la made to takd KdtotddOif |b» ttoef 

At a time when tbefe did at otay 
grew nr Ptmt oat of doot^, 

at fMriBf the ice .pattetdd , If 'Id '4 

•tood that the gelatin dotn#)*^ Ow qafntr dtif 
platea of clear glaae, art to honA If the Wantfaer i* 
cold It la Ukely that the gelatin will he in d paitiftHy 
aolldlded condition, and In older to make it ready for 
uae It may be neceaaary to place the bottle in a bowl 
of warm water for a tew momenta. When the mixture 
la fairly liquid a quantity of it may be emeoTed over 
a abeet of glaaa. This ia perhapa beat occompUahed 
with a good cdied brnah. In any cage it la Important 
that the aolntloa ahould be apread over evenly, and 
be qntte free from air bubblea. 

The beat leaulta are secured when the fteeitug 
proceea la aa rapid aa iHiaaihle, and It la deritohle to 
aupiKirt the glaaa ao that It will be In a very expoeed 
poaltlon. To bring this about a good plan la to raiee 
the glaaa on an inverted cup In the manner Indicated 
In the accompanying lllnatratlon. Even in a eompaia- 
tively alight froat, if the glaaa la placed In this way, 
a few Incbee above the level of the ground, the chllUng 
Influeuoee of the air will qieedlly begin to jsake .tbein- 
eelvea felt. 

It la well to. watch rather closely the action of the 
frost on the gelatin solution. The fveealng prooeos 
shoulffgwt be arrested until the pretty flowers are well 
developed, nUbough on the other hand If the action la 
allowed to oontlnae tor very long, the pattern will 
become too involved for the beet effect When it to 
oonatdered that the deslgu Is at its best the glass may 
be taken Into a cool room for further treatment No 
delay to permissible, as the pattern will, of oouree, 
rapidly fade away In a warm atmosphere. 

Place the glaaa In some kind of a dtoh and Immedi- 
ately flood the plate with the alcohol. For about two 
mlnntes rock the dish backward and forward, so BB»to 
Insure that every part cornea under the Influence of 
the spirit. Eventually It will be found that the alcohol 
will have entirely removed the Ice, leaving behind a 
permanent formation of the gelatin which may, with- 
out difllcUlty, bo preserved for an Indeflulte period. Tho 
beat way In which to protect the gelatin, which other- 
wtoe would be likely to he affected by atmospheric 
molature. Is to cover It with a Him of clear varnish. 
This should be applied with a good deal of eare«ln 
order that the beautiful ice flowora may ntit be dis- 
turbed. 

The best results will be obtained if a number of at- 
tempts to secure the patterns are made. Thus the 
sheet of glass may be put out of doors, and if the re- 
sulting pattern to not very gooA the gelatin solution 
should be cleaned off and another trial be mode. In 
tbto way we may be quite certain of getting some vary 
fine pictures. By a few experiments of tbto nature It 
will be easy to discover how far the freestng process 
should be allowed to go. 

Of course these captured frost flowers will make ' 
t^most beautiful transparencies, and aa such may be 
mMig, In the form of window ornaments. Apart from 
. tts fimey side the idea has a useful object, as large 
ptocea of glass which coul4 be used for putting in urin- 
dowa may hct-ftoated with real loe patterns. lyherawr 
an imdeatrablo view needs blockliig out the result to at 
once wefol and highly decorative, if Ukod, thg effect 
COB toe very much enhanced hy coloring the gelatin In 
eoma bright tint. For thto purpose any onlltoe dye to 
Veqr naefttl. the aubatance being mixed with the getottn 
before tbto to placed on the glaaa. Most of the tortgbtlT 
mflored Inks Which are commonly sold are ^ctlotjlly 
* eoiutlaito of aniline coiojilng, and os sueb mag bs 
■used erith effect for tbto particutor purpose, 

WiMto Johaem on October gist broke the Amnstaiu 
OMniililllM endurance record for a Blgiit wtoh-dn*.IW»- 
'flHiilNni.' ''Hb flew a Tboums Uid#oe, nnd 
. cto' ntfA ^hc«H sit minutes .and a ’geconds,' 'ttovhttoi-a ^ 
digtKNM'hf'aBS.iiRlee. Tlw otraiM i«F bettototo^ 

'tod* ceot. ' ' 'i- 








1.— with the Mlin appantue It Fig. 2 , — ^The recelvinf apparatua. A, la the oacillograph; B, la the photo- Fig. 3. — A portrait transmitted by 
If patalUe to tranamit iriioUigrapha graidtie frame in whidi the receiving cylinder la held: Ci la a lens com- the improved Belin telephoto- 

«rer a talephme Une to a dlatant bin^ with whkh la a aerloa of acreena; M> ia an electric motor that drives graphic apparatus in four minutes 

veoeMag staUoti. the apparatus. over a telephone line of 4S0 milea 


Sending Photographs Over a Telephone Wire 

** The Improved Belin Apparatus 

By Jacques Boyer 


A rSDNCH ph^aiclat, M. EdouanT BfUn, whose re- 
markable work in telephotography was described 
In the Bommrio Amkbicam of December 2l8t, 1907, 
and Juno 12tb, 1900, has invented a portable telephoto- 
graphic apparatus. The new apparatus, remarkable 
for its small atae and weight, constitutes 
a oomplete transmitting station, which 
can be connected up wlUi a couvoulent 
telephone Une In order to transmit pic- 
tures to a dlatant receiver. 

In the s<H»IIed carbon process of pho- 
tography, Invented by Poltevln. photo- 
graphic positives are made on tmtwr coat- 
ed with senalttve blchrnmated gelatin, 
which, as every one knows, becomes tu- 
aolnble when exposed to light. When the 
print Is taken from the printing frame. It 
Is washed in hot water, the gelatin dis- 
solving more or less, according to the 
variations in oimclty In the negatlva' As 
a resnlt the positive obtained consists of 
reliefs and depressions corresponding re- 
spectively with the whites and blacks of 
the original negaUve. The halftones lie 
Intermediate between the maximum ele- 
vations and depresfdons. 

The bichromate gelatin proof thus ob- 
tained Is wrapped around the cylinder A 
of the portable telephotographlc appa- 
ratus (Fig. 4), which Is rotated by a 
powerful spring motor in the drum B. 

The spring, which con be wound up by 
means of a crank visible In the photo- 
graph, also drives through multiplying 
gears a governor B, the puri>^ of which 
la to maintain the speed of the cylinder’s 
rotation at a constant number of revolu- 
Utma The cylinder's speed Is also con- 
trolled hy means of the graduated Index 
immediately behind tlte pane of glass at 
(he front of the anstratus. A milU- 
ampere-meter M Is mounted to the left 
of the apiMratus'.' 

As the cylinder A rotaioa, a rbeomtero- 
pbone O la mode to travel parallel with 
It iQr means of a screw, the principle be- 
ing much the same as that embodied -in 
tbs Edison phonograph. The rheomtetb- 
pbtuto C oonalata Of a frame, box-Uko in 
fofta. the bottom flHf whl«h coastste «f an 
Insulated plate, and (he cover of v(hlch la 
a flestble oonducUiig oheet of carixm, 
serWhig the puriKMe of tramdadag the 
raimikttons 4a n»U«£'(>h tile eyliadec into 
oAirtieBts At tUfforent iotemilty in the Una 


D^MSidlng upon tho amount of pressure 
h It le subjected, which iireesura Is governed by 
and elswatlous of the bichroma ted geUitin. 
ting plate bonds more or less and I ouches 
number of resistances, the number incross- 



Fig. 4.-.-Tke impruvad Bfiia telephotographlc apparatua A is the cylinder 
on which the miftnnl fdetnre is wrappsd; B is a drum inclosing a spring 
which drives the cylinder: C Ur a r^micropbone; R is a governor that 
controls the speed &t the cylinder. 


ed'lllo Uhl etacM 

rnuged on a». laeilMted The eor- 

.'ndk:'drin»'«'MnhW 'ImAm tumatim bit 
titehctdtepMiHuM 



lug wKli the impulsive force received. Hence currents 
of suooesslvel.v different Intensities nre sent through 
tho line. Mlcropltonlc contacts are employed In order 
to obtain better results In the transmission of photo- 
graphs. It would reijtilre entirely too much stmee to 
dtstcrllie 111 detail nil tbo eleuionts of this 
portable telephotographlc apparatus. It 
may l»e Minted, however, that iterfocl syn- 
ehroulsm Is obtained betwoeii the trans- 
mitting nnd receiving cylluders. For the 
puriioses of this article we must proceed 
to n deserlpibm of the manner in which 
tho appnrattiH Is utlM/.ed. 

After the gelullii blchromuto print han 
been wrnppwl around the cylinder, It Is 
merely necessur.v to 000111*01 the upiM- 
rutus wKh a telephone lino. At the 
celvlng Htallon the telephono wires are 
connected with a large Bdlln tolepholo- 
graphlc appnratns, on the cylinder of 
which seiiMltlsed pniK*i is wrap|M>d on 
which the i)lcture Is to In* recelviHl. The 
paper Is protected by n kind of hexagonal 
pliotugrapliic frame. 

All Is now ready for the trunsmlsslon 
of tho photograph. Tlie oiwralors llrst 
exchange the iid’essary signals and syii- 
chronlso Ibelr resinjcllvc cyUndcrM The 
transmission of the photogra|>li does not 
111 any way interfere with the regular use 
of tho telephone line. 

At the receiving station a Nonint lamp 
Is employed as a liindninis source. Its 
rajs are proJi>eted on llie sensitive sur- 
face, which is to receive tlie iilctiire, by 
means of u Illundel osi'lllograpli. The 
osclllogriiph consists of two large colls 
between which a mirror oscillates The 
niuveuients of the mlrroi are proportional 
to the Inleiislly of the currents received. 
The pencil of rays einlttetl by the Nenmt 
lump Is reflected In a little mirror; then 
the rays puss Ihrongli a small nplaiietic 
lens In connection with which the In- 
ventor uses II series of graduated screens 
that enable him to pass from complete 
Iransiinrency to complete obscurity. The 
recell lug cylinder, which Is identical in 
slxe with that of the traiiHralttliig station 
(I’lg .5), Is drlvon by mi ele<*trlc motor 
Af,, moiiiitetl tteneutb the talile on which 
most of the atiiiarutus Is carried The 
motor Is very carefully syuchronlited with 
that of tlie transmitter by means of a 
special rheostat. The cylludor of the re- 
ceiver, Indicated by B, In Fig. *2. nml 
shown In detail lu Fig. 5, Is munntetl In 
a wwMlen casing. This casing has 11 cir- 
cular fiiieiilng one third of a uillllmctor 
Id diameter, through which tlio Inmliious 
rays enter. The walls of the casing art 
(C’onoludtxl on 
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The Pier Problem at the Pmi. ^ 

How Manhattan Has EiMatii^'W'.liM 



growth «t atoMMUM 9Ma'%fhr.>.M^aiia oaaMhoht ■a! tf a ; a t p a aw'ggtgaa.iglM»^<tsa^t4ft ^ ili| t| i 4 * h' '^ 

nHmt bM ^bMn »tu 'b» ^ «• ft# b^.ii>»idd4pBWp.te<iifW *^ 
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laiui the Dock OomiulMlonen have aiij' coucei>Uon of nMDt bM bMn «tU b» .toufttotoM. ««Mi ft ft ft# 

the great extent to which the bulkhead line of New that tbft tototot PtaMmA .IttobftlNW PIto tojgftlftftlhod^ ft* fttgft. ’' 

York citf baa encroached upon the Hudson and Bast ninth Stnet ft from 1,900 to itMItlr a<MO ## ftftto4 be ngftftV to 

riven. They will Im surprlaed to learn that since the the oHgibal ahondlne of lf*n|iatt*si, ftft 1«ft 4gwe fefftW^iWfre oswatod ^ 

year 1620, when the W«>Ht India (ktnpahy putebaeed obtaining in ft* lUdeUtorbood of Tmiity-iiloft SftMt. Utoft ' 

Manbatfan Island from the Indians for sixty guilders, where ft* ocl«ll»l fteie line lie* fully J;000 fteC to- 1%R tottse of the iMmNI^ 

a sum e<ina] to about twenty-four > , . fMtod.' to ft* ■nftwti 'ftftlf*, flif 'ftp 


dollara at the present day, the 
shore Hue lielow Chambers Street 
has been gradually pushed out by 
bulkheadlug and Oiling in, until 
the area of the Island Im>Iow Cham- 
bers Street la approximately TO 
per cent greater than It was some 
three hundred years ago. 

At the present time, when the 
question of bulkhead and pierhead 
Hues uloug the Manhattan shore 
fronting on the Hudson Hlver has 
come up fur another and probably 
its flual determination, particular 
luterual attaches to the accom- 
panying map, which shows, by a 
shaded line, the original shore- 
line of Manhattan and Jersey 
City, or rather the shoreline as 
determined by a survey made at 
about the time of the Revolution, 
and also the location of the pres- 
ent bullcbesds and pierhead lines, 
and the i»ropo8ed modification of 
the iderhead lines which is sug- 
gested by the city authorities and 
the Uovemor of the State, and for 
which Federal sanction Is now 
being sought lu a bill before the 
House presented by the Ouvecuur- 
elect. William Sulser. 

The original shoreline as shown 
on our map la approximately that 
which WHS established by nature, 
with the exception perhaps of 
some alight encroachments which 
took place at the lower end of the 
island In the days of the original 
city of New Amsterdam. The wa- 
ter adjoining the hlgbwaler Hue 
was more or less shoal, the un- 
derwater profile of the bottom of 
the river sloping more or less 
gradually to deep water; and the 
motive for encroachment upon the 
river and bay during the past 300 
years has been the same — the de- 
sire to provide deep water and 
pier aocommodathms for Hbli>- 
plng. Moreover, as far back as 
the seventeenth century. It was 
realised that the rapid currents of 
the Hudson and ISost rivers tmd 
to la* guarded against, and as 
early os 1054 It was resolved to 
drive planks Into the shore to 
make uniform "slieot plies" be- 
tween riroad Street and ('Ity Hall, 
for the lower part of the city. 
Several ordlnnuees l)enring on the 
subject of the water front were 
{mssed . but the act In ItUVt was 
the first formal attempt Ui con- 
struct U statutory bulkhead. An- 
other motive for the encroncUiuent 
WHS the natural desire to increase 
the area of Manhattan Island. To 
what nil extent this has been 
achieved a cursory glance at the 
accompanying . maj) will s^uw. 

The bulkhead line along the 
Hudson River was estnliHslied by 
Blutulp In 1871, 18»7 and IlMH. this 
lust relcKHitlon being made be- 
tween West Twelfth and West 
Nineteenth streets to accommo- 
date the new Ohelsea piers. The 
pierhead Hue was first established 
by statute In 1857 There was a 
revision lu 1800, and the present 
Hue was established In 1807. The 
lines have lieen carried further 
and farther out Into the river, to 
accommodate the ever-lucreostng 
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tnie thsCed line ahowi tbs shecs Ubs ef 'lCsBbatM*«'«<i' ft eglftMl 
Tta« wide belt iwtweea tbH Hat abiT tilt buftlMaft at Aft toftoile eM ft ft* ftai* 
land, The propomd i.OOO-foot piers are la MavykSaft ihigftg; , w-, 

tlw .«ftri*aM*ai «tap*ftfti«f litaft Vtolb . 


1!^*oitow of ft* ' 

towto,to lift to<to»t'4ftlto,fft'ftft 
''I »a*t of Heft 
" - i l ft* 


«liM toft ‘‘mt ' . . 
Ktox 'tiftAto' 

la 'Mntoftft wtoto w itto '.toto. ■ 
omto toft ttod; ft* 
ft* i«ft Is 'ft* fxwt of oMirmt » 
ton of itotgto or * gtmi touriMr 
of pUMsagers. 

Tbere are two ftOto to wUlfti 
gcoottmodattona **0 t)» XoanA; 
one by « yet terftto ogtoftitopi ft 
ft* ptorhead Ito* toto tito zlTto, 
ft* other by nutotototog ft* pito- 
«nt pierhead toft and oftOtoftlt 
back Into tbs sftoto. Setocal 
boards have |ie«B A^pftlkWA to 
look into the qtMsMon. Th* BoaiS 
of Bstltnato has oppnftto two of 
ft* plans mgtestod; one ft ftMOh 
wiu KMiec ft* more toondt- 
»to said pwssteg aoed* ft ft* 
poor fnttire, While the other 
will msk* provision tor ft* 
farther tocraue to ft* length 
of ship* whteh may ocowr ftnUg 
ft* next two or ftnw daosAs*. 
Both ft ft«*e iftuis me ahowa 
upon fte Buto whift la hercfwlft 
pubUalMd. The tost ptan, tor 
meeting ft* touaodtoto aitaaftm, 
calls tor a stoslghtaatng of tlw 
plerhaad Unaa between the Bat- 
tery end Thlrtiftb Street; * pfto- 
oBtloa which would muke U poo- 
Bible to bnUd between ftaa* points 
some twenty piers, varying to 
length from 920 to l,(M0 toet. Tho 
present bnlUwed line curve* gin- 
tiy inshore between thee* potato, 
and fte running of a straight ptor- 
heed line would not narrow fte 
fairway of the Hudwm Blver be- 
low fte minimum width, which oc- 
curs opposite Oestie Point ott fte 
Jersey shore. The other achame 
approved by tb* Board ft Baft 
mate cella tor fte cenatnictloa, e« 
they ere needed, of pten ft from 
1,000 to 1,200 tOet to hmgft be- 
tween Porty-tomrft and Plfty- 
Blxtb streets, the neoeasmy depft 
to be obtained by axenrattng te- 
shore. It is fte opinion ft ft* 
Souirtino Awimiuir that It would 
be a wise provision tor the city 
to purchase the whole ft the 
btocks lying between Twelfth and 
Blevenft avenues, betwton Porly- 
fourth sad Stfty-siKft etreato. 
This would provide nooetomod*- 
ttou tor piers of 1,000 toei te^ith, 
should ftitnrs dovstolpinanto to 
ahitoitog cun toe ftom. in this 
oonaeetion nwntton ftsiMl be 
nude ft the aCteltoWe pAio ft 
Dock GonmiaBioMr Tetoktos tor 
M elevatod tonastofti jnltvtoid, to 
axtend troni Fifty-ainth to Oeto 
hwdt Street, wftb spng* tomstof , 
out onto the pier« and toiito oea« 
nsettaiw to tofmtosl toellAt toiili- 
togs, artotod on suitobl* Itoattftw 
sditotot. lOtto* toH«m«,,/«%s ^ 

■bnuntton. ,iid IM* towj OMiiiMr 
wtft 

rptofifttiir (- 


#*^;W Mr mm fmi ' 



m MM>«« of 
^ 'i»>«l«ni^‘<^^ 00 «Mlfed.] 

’t < ■'• ' 1 m wm 

hf tft4i mtm ia ')Mimi«A)r: 

, u «iM«W '«^> ^' Ot pnxMllM, 

^A^f^ri^lINmdnt in yov 
ao w »W » or. «>>» «itatiMi«m of 
J|»;»^-*g’ W^ 0 4 0 T l of « ballot. OR tbe 

,v,.|Pli«pt|'4M''^^bM0!^ to ttitotad OR on axto awn 
li ,.|t.ltoO'«0 MNlM'toi jto -liRjwto^, whooiM * pm- 
, ~9oHm M' or .rr Mto'^RRottoidly tdeoftool wltb 

' ' cototoit m m >■>!■ RbMaRWto MoottoRi 

totob iii toi4«0tMar» Urn orittatom wooU bo m/tmA. b«t 
to I* lOto Uto 4ght toifnirtaM ftaiR thto oontottoR tlwt 

^RMiwto ^ ^ RMRkolit tho iwotoetlto toovoi 

toto; tm Itot tooOa of CNutor b«ciaB to pan to 
ImiR iiilo iwtb of tho Mto Of Ito ratatioa. ud thk itii^ 
dfntottoR to ORoasb to noho tb* wwtocy of tbo boot- 

% l»to Siotoi: Ltotok. wbito lutraetor of OeditUM 
it IMat. Conrad rm or i^tpMRtiM be hod eon* 
Mrltotod to iSiMtntto tbe drift of a. pmjeotUe in ftigbt. 
JE« bid R ipberaaoBtoil ibril moRotad to gimbato, eo 
tfato it eouid be touted ntpidljr end iru ftw to tmm 
to Rip 4bntion. Tbe Mristnaoe of too eir to the tat- 
WMd lU^t «Re ebaatotod by a hoee froat e oompreeeed- 
ito .tonic. Upon dieeottog eo eir eomat dieeetly at toe 
potot of toe cottotoc proieotUe. ao efaaRne to ite poclp 
toiR oeouteed. UpoR dfaeottoc the *to aUcbfIy bekr* 
tbe potot if tbe ibell, to faniUto toe raietaiMe to* 
to the toll of toe projeotile itom toe pioloogatioB of 
toe Mto of toe goR. the poiat of to* toeU iauudlatoty 
tinwd to toe i^t. Upoa dieeetilr toe air toon tUi 
imrtor to iaiitoto the raeiataoe^to tUe.aoir atovameRt. 
toa potot of too ibril luiaadiatrily tumad down. Tbie 
aeemed to dtfBoeattote that too eaua Mdataaoa trbieb 
eeaud toa drift, Cortoar operated to make toa projaetito 
lObow ite pofaxt. diDHar Bauoo. 

Waabiagtoa. D. 0. 

The W^oontelaed Divtog Oatft 

To too Sditor of tbe Boinimno Aiuuoan: 

la yow i«me Of toe Stb of OetOber there appeared a 
aotito ot a eeU-oontaioad divtog outfit. From toe di- 
wttptiiMi, toa lay>«uder woidd iofec. that toe idea Wae a 
new one; tbie, boworer, ia aot tbe oaea. Tharede iheo- 
totety fiotobg novel .to toa davioa a* deaoribad, aa you 
will eee OB mteriiV to pagee 2S aad 26 of our oatakigua, 
a OOK^ ef wMoh wo are aeading you by tbie poet. Ckun- 
parieoa of toa iUuetEationa in oar oatalogoa, which wua 
publitoad three yean ago, with that whioh appaend in 
your Journal will toow you the aimilarity. Aad further 
to enpbaain toe laok of novelty in the appantua in 
Rueattob, wa would mention that we introdui^ the firat 
■pparatua on thia prtoeipte neariy thirty-four yeara ago. 
Ilaad by on* of oar divara ao long ago aa toa year 1680, 
it wua iutrumental ia aavtog the flooded Severn tunnel 
(vide npeet herewith). See page 172 of “Diviag Man- 
ual," wUflh wa alao eeod you. 

Knowing the reputation of your valuable Journal, we 
M anre that you will give pubUrity to our etuUmant, 
and ao rnmove any falae impr aa ai on that may have hien 
formed to toa minda of yi^ HMkdara. Juat aa our naini 
Mtf^tatoad fateatotog app«Mtaa for am to irvaipirifale 
Rtmotoberea, totrodueed W W thbtP'dva yean ago, 
arm the flrut pnwtioauo appuatne of toa eiaaa 
eoaujiaaaaad oacyian and aaaatia pojMh u 
aga^ ao our o^giatl fb^ ih^Rg igqiucatua <Buiob 
fanmoved la TCotot yean) moat ^.iMitiidod m (ha paw 
tot^ of adf-ooRtaitoad ditdjag odtflta. 

. . toRaii,'«toRtaRRlt <to.. lAd. r 

l>afd(a^Baidmid. . ; ik.W.I^Jtvia.X>iti(etori;; 

(Tba eatalegu etid tiiw wa l b»va bean laerived <tod 
baar wilt to* eoatanttoha of gor oiHraapoi»dem.---KRr^^ 

Tp'toa llditor e# (he StabWipio 'AtofiRkMii; 

..ftwpoae that H M bMar.etiuayi'% uB datarmtoad 
, tonii' Jfdn ia iRbebit^^liit'ii|Rfel fatoat eaat fram 
aitiiRr toa. Bmto U SAtiR.li^' baati 
. toAihdtt^ tUilMid TOlHft iioirffclti to fMudAie 

, otbibrn^^ 

■ egto o»beeotaMiigaa%r, 

.'I ' ilr )i4ti,»in(Ti W ' *4* ' bgr'-' 

, ' of aHa oiuftt- 

w mm 

’ Rig Ma oyar he .ebte '' 


iUMbnataml ••omairy «Rd to neogiiiae the ohanMterto* 
Ito tgagtolh if wUll-kaD^ geoma^ theoremi. Thua, 
wleRtog.iUli^ liu tOtonieal diflleultiee, auppow we covered 
m Uoatoatobto portion of toe earth with a huge diagram 
gal 'Wett||d fllaetrate the toeorem: The tguore on the 
kirpO totiU M tffo rijto-anrie triangle U egtud to the sum of the 
oguaru on iM other (teo eidee. The Martiaae might reply 
Iqr aabibUtog to ua a diagram that would illuatrate an- 
otoar tbaowm in Buitld, thareby showing that they 
aadaratoed at least toe priaaplas of Kuolid. 

Stun with this begtoBiag 1 And it diffloult to imagine 
toe matt ateip. Perbapa aome of to* readers of the Scirn- 
Tmo Akrucaw nmy be aide to suggest methods whereby 
toe Preaident of a Martian Mpublio oould fehcitato the 
Preridnt of toe United Slates on tbe three hundredth 
anairenaiy of tho signing of toe Declaration of Inde- 
pandenea. W. K. 

New York, N. Y. 

SanttafY Horae Trouarha 

To tbe Sditor of toe SoisKTino Amkrican: 

It has bean found that toa horse trou^ has proven a 
proUflu means of oarrying infection. Hundreds of horses 
have taken idanders and aH sorts of things rto that 
means. Not that tbe horses touoh the iron part of the 
trough and leave germs there, but simply that a healthy 
horse drinks immediately after a diseased one and gets 
toe ge rm s, spume, ete., left in the water by the other. 
The idea suggests itself that the hmse be given a hygisnio 
drialdag fountain, as is provided for us humans. We 
can't expect a horse .to put his mouth over a Uttlo stream 
shooting in toe air, but the devioe that is roughly sketched 
herein vgl do the trick of giving the bone an individual 
drinking fountain. A is a drinking fount of sufficient tiee 
to hold a normal drink for a horse, and sat high or low as 
daamad beat for Uheoked or unchecked horses. It is set 
upon p sgndaid O that serves as a waate pipe, Inside of 
this is a supply pipe E and a stopped F. HU are 
partoratad diR^ around a fountain to carry off tbe water 
toot is riopped ovw, aad D Is a little dogfount that simply 
eattoas tito vraata from toe overflow above. At some 



Sanitary fountain for horsen. 


point near the fountain, where a horse has to place bis 
front feat in order to drink from the fountain, would bo a 
piatfonn devioe /, not unlike a scale platform. Normally, 
thestopperCia in position Hand toe fount is dry. By a 
simple system of levers, ate., wh«« a horse approaches to 
drink he is bound to get bis front feet on J (that yields 
sufficiently to operate too mechanism, but not enough to 
bother or fuss a horse) which closes down stopper C and 
opens the valve in S, and as long as he stands there that 
vidve ia open and the water is running. • When bo leaves 
that position toe water is closed off, tbe stopper rises, and 
toe fount is empty ot any residue water. Each horse gets 
a drink of freto, elean water and the tank is flushed after 
evUry driidc. Tbe saving of water over the oontinuous 
niaRbg tuak in also an item in its favor. Plus which, it is 
on aati^Reesing fountain. Tho water valve can be, as in 
most 'hydrants, well below freesing and a arif-drainer; 
nod there being no water left in tbe tank, it is a fount that 
«UR he kept in Opmtion idl winter. And it would be a 
ahiRiilte eDM^imatter to so protest / that that mechanism 
wouldn’t neouiHgfly fill with water and freeze. 

' ' Watoingtoa, D, C. F, W. Fttspatrick. 

Bmt wr Tkvw SpUntoed by ygUiiiiiK? 

To tbe Kditar of the BanimRc AmiacAN: 

In of August 3rd, 1912, under the heading of 

Oorte tpl i u i aiit lB U t Botieed a tetW from Mr. .\ustin P. 
1^iei|<^1idptd "A Notabts Lightning Stroke,” the 
.pillj^tnAu'llpI^ me is in his aonteneo; "The spUn- 
pine tree oould well be accounted 
li# ))pW;l<li|Blpitanscns devriopment of steam from the 
'My|u,.vpl:Jn oonneotion irito tbe air in the tissuee 
heating by the eurrent.” 

■ ' witnessed toe striking by )lght- 

tree which has been ring-harked 
' yean. This purtieukrt wood, w is 

'tolQ; of toa sonndeat and hardest in the 

for so long. 'The effect of the 
UltlllidM tUM wos^ blast it into hundreds of 

iMipt'jiw weighing no more 'than tea pounds, 

bruaeh to wltoin eight feet of the 
grin# i. tm fO or 60 iiut in luight, nad th* 


SSI 


pjeoes were thrown in ovary direotioit, some as far as 160 
yards from the base of the tree. 

A dead and seasoned "iron-bark" has no sap, and as 
there was no rain, it being a dry storm, tbe theory of 
sudden development of steam would not account for the 
blasting. 

Then, again, the amount of heat necessary to expand 
the air in the tissues of tho tree would have to be toniflo, 
and there was not the slightest sign of burning nr scorch- 
ing. On the other hand, I have soon lightning stnke a 
tree and simply ignite it without blasting it into pieces. 

Thus it is reasonable to suppose that Mr. Nichols’s 
statement will not explain my example. I have never 
beard a satisfactory explanation of the case. Is there 
one? T. KiNOSMiLL Abdott. 

Murralla, Wingen, Now South Wales. 

Free Will Veraun Determinisin 

To the Editor of the Scikntii'ic Ambrioxn: 

I wish to refer briefly to tho letter of J. L. Stinson in 
your issue of October 12th. His observations bad for 
their text the quotation from Dr. Johnson; "All theory 
is against the freedom of the will, and all experience is 
for it." 

While the statement that all theory is against tbe 
P^vodnm of the Will is decidedly untrue, the second part 
of the quotation, if reasonably interpreted, rausi remain 
an irrefragable proof for Free Will against the arguments 
of the Doterministo. Nor can any seientiflu or philosophic 
mind accept the pseudo-parallel argument about the 
rotation of the sun around the earth, proposed by Mr. 
Stinson, as disproving the legitimacy of Dr. Johnson’s 
conclusion from experience. 

Tbe experience which forces a reasonable roan to con- 
clude that ho has a Free Will is immediately oonnected 
with his inner eonsoiousnoss. And in puroly deliberate 
actions, such as that of mental attention in recalling the 
incidents of a past ox|ienence or iti considering the mo- 
tives for and against a certain line of iwtion, tho evidence 
for froodom m guiding tbe mind's activity is so powerful 
that no one can resist it without mental violence. Any- 
one can perform an experiment of this kind. The process 
is so simple and clear of detail, tliat confusion of experi- 
ence with inference is im^iossible. On tho other hand, to 
deny that consciousness is a reliable witness for truth 
would clearly make all scientific knowledge imfiossiblc. 

Tho so-called experience for the sun’s revolution ia ao 
indirectly and remotely related to consciousness and so 
irrelevant to tbe plan of argument that nothing further 
need bo said almut it. 

Freedom of Will in man is by no moans unthinkable, 
except for those who assume, without wairanl, that tho 
theory of materulistic Monism is a proven fact. A 
pnen conclusions from unesiablishcd premises are any- 
thing but soieutifle Ardent purmiers of this method are 
uniformly unfair to opfsinents and unoandid in their uso 
of evidence. 

It is unfair to say that the advocates of Free Will would 
make man’s actions motiveless. The very opposite is 
true They hold tliat the Will of man is a rational 
appetency, and simply cannot act, without a motive 
under some asiieot of good. They deny, however, that 
any motive of finite goodness neocHsnrily compels the 
will to net. No matter how jirejiondorant tho algebraic 
resultant of motives, measured in tonius of pleasure or 
bere-and-now advantage, may lie for a <iertain line of 
action, the Will may hold out against consent at the 
expense of gfreat pain No one oould seriously maintain, 
against the clear tostununy of his consciousness in such 
oases, that he would not lie [lerfeotly free to follow tho 
easier course of action 

Jt is imssible and safe to predict how tho average man 
will act underset conditions, because, first, ae a matter of 
fact, very many of man's outward actions arc indeliber- 
ate, and BO arc only the response to impulse; and second, 
as a matter of expenenoe, tho deliberate actions of the 
average man will for the most part be in the line of the 
algebraic sum of motives, though none the less free for 
that. These facts, and not the postulates of Determin- 
ism, are the basic supposition of social and economic 
regulations. 

The difficulty presented to Determinism by the moral 
order deserves more senuus consideration than too 
jaunty contempt of Mr. Stinson. Tho conviction of 
Runal obligation, of resixmsibility, of mm-it and desert 
for deliberate actions, is a fact of inner experience com- 
mon to all mankind. This appears with the dawn of 
naaon in the individual, and is utterly incompatible with 
anything save a real freedom of action 

To say that all contribution to advancement in educa- 
tion aad social reform has been made on tho supposition 
of Detorimnlsm as against Freedom of Will is a purely 
unsubstantiated assertion, and is in nowise strengthonMl 
by toe corroboration of one whose claim to authority 
arises from valuablo work in anothiir field. 

Fog a detailed diseussion of Free Will and Doterminism 
I woidd refer anyone who is interested to tho admirable 
work of toeBngttto psyohologist Maher. ("Psychology,’’ 
Loagnuuu, Isundon aad New York.) 

St. Louis, Mo. 


W. H. Aonsw, 




Solution of the Steel Rai 

A Method of Product Skmnd Ingots 


vtrKlNO the winter monthe of 1906 


tux tiicreuM' In the mimtier of Urokeii 
rail* on rallriHidt) that the Hiate Uall- 
road CuniraliMlou of the Ktate of New 
Xork made an luveMtlKatlon and imb- 
llalied a report which covered the win- 
ter monthH of 1005, itKJB and 1007. 

The alarming facta wore brought out 
that the inmitor of broken ralla re- 

moved from the trucka lu amount- 111 the totervenillg half do«en ITMCi 

ed to ill to S04, and lu 1007 or w aluoe ife made tMa lUTeatlcatlon, 

to 2,800, tho Increaae In the number of leveral <n>en-hMrtti plailta have heM 

broken ralla in the Htate New devt^ to the mattuAtOfthre lOV ateel, 

in IftOT over thoao In 100*1 being, there- iWBWmil ratla; hot It cannot be hald tlWt tWa 

fore, about 3«H) jar emit. , j - •. i ^ j « i j * * proceea baa given reaidta eemaaeiMiir* 

The SciKMTiKic Amkwcan at that laMifltudlnal and eraaa aeetlan. ahowlnt dafaela in tyglegl Awaricam Avnta> expeetatlona of that time, 

time made a careful Inveatlgatlon of Oenerally gpeaking, the . opait-haarAl 

the aubjeci. In the cotirao of which every fadUty waa incorporating. They atatad that, if a larger portion n^ll la ratwrler to the Beaaemer rati; but It la atlll ante 

afforded, both by the englueera of our hirgeat railroad of the imperfect upper portion of the caat IngotM were Jeot to the troublea arlolng from aegregatiou and pipiQg, 

coni{)ault>H and by the leading maiuifacturera of ateel rejected, It would be poealble, In epite of tbe deprecla- which are inweent, even when the open-hea>th proe- 

ralle. The Inveatlgatlon waa made by the lOdltor in tion In the guallty of tbe orea. to roll a rail which eaa la naed, and atlll an to he reckoned no the 

liereoii, and he waa givcu exceptional facilltiea for ex- would atand fairly well up to Its work. On the other principal canoes of the all-too-frequent btcillnffo of 


ia ««dar fb nanat.itui aiowteg dnsm 
the q^iMd Imd Am ali«n»«e of iM 
mipifly mit imhii rdantt jtonn tillin' 
improvnintpitv In ninii«4ikeAt»>. , 

mlt the duty on utnl cuilh tiMll ancA 
tine as tba HUiidaittng dduuMWi AmHI ' 
have been kble ito bnlid a^ Mt in 
operattou sttBlelaat open-i^ii^ lUanta 
to sniHtly the lidl deownd «f the eoUf 


■ aeetlann. ahowlnt dafactn in typlenl Amaricam Ingata* 


rails. The Inveatlgatlon was made by the lOdlto 
liersoii, and he waa givcu exceptional facilities for 


amlnlng the iirlvnte records of the railroads and tho hand, the manufacturers uuderstood that If a one ralla. 


minutest details of the process of manufacture by the third 
mllmUls. The engineers of 
the rallroada stated that 
they were anxious to se- 
cure mils only of the very 
highest quality, and that. 

If It should be shown to be 
necessar}, they were will- 
ing to i>a,v the highest 
price which might be de- 
manded for producing rails 
of the desired eonipflsltlon. 
strength and wearing 
qualltlos. He found that 
tho munufacturera, on the 
other hand, emtihatlcally 
declared that, subjected to 
the conditions Imposed by 
the limitations of the lles- 
semer pna'css and by the 
noeesslty of runuliig their 
mills at the fullest cupiic- 
ity, In order to meet the 
enormous d e m mid for 

rails, they were making Cross sections of Americ 

tho very ticst possible rail 

that could lie produced. At ttiat time rails were made of the 
almost entirely from Hessemer steel, and It was urged large 


that if the oiKin-hearth pna 


by the third or a one quarter crop were made from tbe top In their order of inportanoe tbe defects In steel ralla 

are due ; first to pipes and 
blow holes la tbe Ingots; 
second, to aegregattmi la 
tbe Ingots; and, third, to 
too groat baste la tbe roll- 
ing of the rails. Tho finfe 
Is by tar the most serious 
When the molteu steel la 
pourad Into the Ingot m(M, 
cooling at once beglaa to 
set In, taking place from 
the bottom and outside In- 
wardly. TAe shrinkage of 
the metal oauaen tbe anr- 
face of the molten metal to 
■lufc, the depression In- 
creasing until finally there 
, Is a deep, roughly jQoalcal 
shaped bole of large diam- 
eter at the top of the in- 
got and decreasing as It 
descends, this cavity or 
pipe extending from say a 

Cross sections of American rails, Showing how Aafeets to ingota appaar to the flniohed rail. quarter to sometimes mote 

than half the depth of tbe 

made of the Ingots, It would mean an Immediate and very Ingot. When the Ingot Is reheated and put through the 
urged largo reduction In their output, a reduction which, bo- rolls, tbe cavity or pipe Is closed up ; but the tempera- 



i> UHod, It would bo cause of tbe Increasing demand for rails, they 


* quality of (ho rails In tbos 


the inferior quality of the Hti>el used lu their manufac- 
ture, and tbal tho Inferior quality was due to two facts; 
First, thill the ore 

from which the steel 

was being imtde cuu- 
talnod a larger 
amount than former- 
ly of an Impurity 
which could not bo 
removed by tbe Hes- 
senier process, and, 
second, that t h e 
manufacturers were 
using a iHirtbm of 
the s(e«‘l Ingots from 
which tho rails were 
rolled, which for- 
merly, under the 
more stringent siiocl- 
flcntloiis of tbe 
railroad engineers, 
was rejected and 
scrapiasl— f^is lieliig 
the upiier isatloii of 
the ingots cotilalnltig 
the deeit cavltj, or 
pi|H>, from w h 1 c h 
most of (be mtschlof 
arose The engineers 
clfiiiiDSl that broken 
rails came chledy 
from that portion 
of tbe Ingots which 


is. willing to make. 

Dteriora- We suggested at tbe time tbat tbe 
s due to of the dltUculty would be to make the 


ng demand for rails, they were un- ture of the bloom from wrblcb the mil Is rolled is not 
sufficlontly high to allow the surfaces of the pipe to be 
tbe time tbat tbe pro(ier solution welded together, and, consequently. In the worst 

tld be to make tbe on© third crop there will be an Incipient line of cleavage of fracture^ 


cd under tliclr s|ie«‘l- 
llcntluns, but which 
the mills were now 


First ingot, untreated steel; No. 2, 0.036 par emit . 
ahiffibiium added; No. 3, 0,09 alunJuinm-adiledi No. 4, 
0.09 aluminium and Hsdfield top hegttog, ohowtoff 
aboence of piping and aegvegatiou. 


us requested; roil rails of the very highest character extending through tho center of the rail, which Is gen- 
that could be secured under the Bessemer process, and erally uiidlscuverable by any surface inspection. Under 

the hammering of 

_ — modern heevy traf- 
fic, especially in cold 
weather, this inher- 
ent weakness la re- 
vealed, particularly 
at tbe ends of tho 
ralla, which fra- 
quently split open, 
largo aeetlom oftea 
being broken entlre- 
1y away, 

fiegcepfktt la a 
teudency qu the part 
of the obemlcal oon- 
Btltuenta of the mol- 
ten ateel to hoeomo 
conoentratod. Tho 
effect la |ii^ uotliie- 
able towdinl, tbe top 
of tbe tofoti and it 
baa tbe ettsM of im- 
patPtoft thi; ceHaUi- 
tty of tho lyiioeL 
Many ffevlwa^bAf* 

been tyli»d'4totoff the 
past few adth 
a vtew'-tp'O^wreom- 

dttttttoi ' ',tim 'Utottoa , 

No. 2. 0.030 par ooat . 'Ftoirtog tho aiallW 'atoH bfto » AM' ^Af‘'taffal>)«Mii^’ '' ' ' 
alunJuinm-adilodi No. 4, Alnve aaeli la a j!iii^| ^ « Ml a| 4l«r mi' ' byAMb*^ Atb 
i top heattof, ohowtoff hliatwlitatod MtafiMM^ . AOlMiMlM ''' « t 

»‘ion. aM M ptaeoutoff' ; 'V. , itoM .tl|to^f « 









SOi^liraC AMERICAN 


iM; ttM taint Mh 

.t:ta>>islta''i)taUMi iteta 

I ntaiiMj^ ta>i« tarn tar «Miti»cMitac 

l^to taaai % ulUtai 4»>tai t^Ung- 
«<' taam nMtliotf* Imm tnaao tUnutiwted taom ttaw 
h'Kta ttaia ta t)i« fiOBliiriario AwnwAif. Xh« objaetlun to 
% at t^wBt lifpir been tb« bearjr otait of tbo npimrotur 
. ttw c(WH«wnit taenasod oota of the rail. 

Vw eowe yeau pMt ilr Aohert fibulfleld, the o«l«- 
; fitataA ateel sutavtactani, hae been oarrytag 
expertihebta ht the Heoia worlU. Shot- 
Aeld, Greeted to tiie prodwtlou of perfectly 
. ao^ ateel Itutota, and ha -hae met with aooh 
aueoaea and la ifo well satladed with the com- 
merrna) nUltty of bU methods that he re- 
eeotly reed a paper before the Iroa aud Steal 
SmrtltQte, whlOh haa attracted world'Wide at< 
tmttloiu The Ingota dealt with in that paper 
are ohlefly tfaoae of medium aiae, auoh aa are 
uaed for rail prodilctlaii, Tatytng from half 
a ton to two and one half or three tone each, 
and from 8 or 10 Inches to 30 or 24 Inches 
square. 

In a recent letter to the Bditor, Sir Bobert 
UTltea; “Judatna from the dlecusalou on my 
papet) there seems to be some misconception 
ta the mlnda of many that the system I have 
described covers only the manufacture of ex- 
perimental Ingots. As a matter of fact, at 
least 10,000 tons have been made, concerning 
Which I believe a record statement can be 
made, namely, that to the best of my knowl- 
edge and belief, not a single one of the ingots 
In this large tonnage was Imperfect." Ip the 
address referred to Sit Uobert stated that 
this method nude It posslbte to secure per- 
fectly sound steel, and to do it both cheaply 
and eIRciently. Moreover, the process not only 
insures sontid steol, but makes it .possible to 
use a much larger percentage «f the ingots. 

In many cases, as much as 92 lur cent of the 
fluid steel in the mold is made utillxable; 
moreover, this Is done at small additional ex- 
pense. 

The author of the paper does not deny that 
large quantities of rails as now made are of 
exoellemt quality, but he claims that it Is Just 
the "tenth" ease which It Is Important to Im- 
prove. It Is the bad heat here and there, the 
bad Ingots now and then, which gives the fatal 
tall. Involving catastrophe. 

Coming BOW to a description of the pruoese, 
attention is drawn to the left-hand tllustratlon 
at the bottom of page 682, which shows a 
gronp ot four ittguts each about tour Inches 
equare and thirty Inches In lengtli, which were 
made specially to Illustrate and test the ques- 
tion of soundness and piping. All of these 
show the appearance of the Ingots after part 
of them had been cut awny. In the first case, 
steel was poured Into the mold Just as It came 
from the furnace^ no solidifying addition being made. 
The second shows the same steel as the first, except 
that It was "quieted” by the addition of O.aid per cent 
of alomlninm; It will be seen that this steel is not 
quite sound. In the third Ingot the amount of alu- 
minium was increased to a09 per cent This steel, it 
Will be observed. Is perfigctly eound, being free from 
blowholes, etc., but It pipes deeply. So here the 
steci maker finds himself In a dilemma. If be makes 


jiAeel that will not settle, It Is unsound. It he makes 
It soundi It pipes. And since the portion wlUi the pipe 
In It must be out away and becomes waste, and must be 
worlmd over again in subsequent heats, there Is a loss 
of time. The Inventor overcame the dllouimii by adding 
the aluminium aud also by using an ingenious uiul sim- 
ple method for maintaining the upi>er |s>rtlun of the 
ingots ta a fluid condition while the lower itortlmi was 
cooltag and solidifying. This was accomplished by 



nils ahawa arrangcaunt of 
Ingot mold with alag and 
charcoal bod and air-Uast 
for prerenttac pIpOA 


PoUahed section of 
pound steel rail, 
from inget 
pipelees method. 


a 95- 
rolled 
by 



Enlarged view of sand-bead, showing the thin layer of alag i 
the bod of charcoal above it. 

using a sinking head and a method of top heating, as 
descrllwd In this paper, the resnlt being shown In 
ingot No. 4. * 

It will be noted that No. 4 Is not only free from 
the blowholes, segregations, etc., of Ingots Nos. 1 aud 2, 
but It Is also free from the deep pipe which appears 
In No. 8. The method consists in beating the fluid steel 
In the uM>er part of the Ingot, and maintaining it in 
a liquid cmutttlon by the combostlon in contact with It, 


or in close proximity to It, during the cooling and 
shrinking of the metal In the lower iwrt of the mold, 
of M<*me form of stdld fuel, charcoal, for Instains*. The 
charcoal Is kept. In n state «f violent Incaiidpscence by 
means of a blast of comprpss<»d air, which Is ctiustsl to 
Impinge directly on the fuel, while this Is directly or 
Indirectly supisirted by the metal below. Between the 
layer of fuel and the mollen metal Is lutcriswed a layer 
of fusible uinterlul, sueh as cupola slag, which has 
Utile or no Injurious ncllou on the metal The 
slag serves to largely prevent radlathm of 
heat, the loss of which, .'Sir Itohert states, is 
much greater than Is usually sui)|s)sed Two 
lIlUHtriitions near the lop of this page show the 
arrangement of the nlr hhist, fuel, etc., and 
note will Is* taken of the iiioldlng-lsix, placed 
above the ingot mold and lined with a deep 
layer of sand, which holds the sinking head In 
which such piping as mny is-cur will take 
place. 

Although the Ingots here shown are cast 
with the small end of the Ingot downward, 
which the author of the piMwr considers to 
be the ls*tter ruetlas], his systeiu cun be ap- 
jdled when Ingots are cast, as they usually 
are in America, with the large end downward. 
For this process, however, he considers that 
It Is Istttcr to cast with the small end down, 
since cooling takes tilaee more quickly, caus- 
ing the steel to congeal nl the lower cud and 
reduce the amount of ft>edlng retpilred later 
on from the tuqier imrtlou of the mold 
ComjMired with the largo saving effected by 
the docreaseil loss and waste of material, the 
additional cost »>f this method ts trifling. The 
quality of the product Is improved, and in the 
ease of rail manufacture, not only Is there 
less discard, hut the material throughout the 
whole Ingot Is sounder. Sir Itol>ert mentions 
that Ingots have Iteen made weighing about 
five thousand pounds, in each of which the 
piping and dlscawls did not auuiint to more 
than about 7 per cent — a truly remarkable re- 
sult In ingots of this size. This small loss, 
moreover. Is not the only advantage, the chief 
oue Itelng that the ingot is sound aud free 
from bidden pipes or other defects through- 
out the whole of its length. On a large out- 
put, it is estimated that the savbig by this 
method Is from f2 to 83 i>ep ton. 

Aa regards segregation, we are lufonned 
that it is almost entirely ahseiit, only a few 
Inches below the sinking head on the top of 
the ingot being affected, t’urthennore, at 
alsmt four inches Itelow the surface of the 
sinking head, which is removed liefore the In- 
got Is rolled In the mills, the percentages of 
sulphur and tdiosphorus were practically the 
"" Slime as In the original stool, that is, about 

0 0,3 tier cent each, 

The practical n'sults obtained by this 
method are shown in (he case of two beats which were 
made of mild steel and two of ordinary steel. In the 
mild Ht»>el the carltou was 0.20 tier cent; silicon, 0.40 
l>er cent, and mangaiu-is', 0 50 per coni In the ordinary 
steel, the carUm was 0 45 ikt cent; silicon, 0,60 per 
cent, and manganeHc, 0.k0 is-r cent. The Ingots were 
preiwred in the inunner descrllied alsive The results 
obtained are given In Table's 1 and II. Kuurteen Ingots 
( Conriuded im pane /!M ) 






CoL Goigw RMiivw tile Bndonini IMil 

I N conformity with andeot cuatooi Uw FdloiM «f 
the Eoyal Society met on St Andtww’a Day oo tbe 
occatiUn) of tbetr anntveraary tor tlM» pittpoae of aieot* 
Inn a new council aixl to bear tbe praaldential add»M. 
At a point in the lUacouraa from tbe ebalr the gold 
medals at tbe disposal of tbe society are besrtowed upon 
the reepectlre recipients. Special Interest attached this 
year to these gifts from tbe fact that tbe Buchanan 
medal was awarded for the flmt time to a dlatlnguisbed 
American aclentlst. via.. Col. William Crawford Oor* 
gas, assistant surgeon-general of the United Statea 
Army. 

The medal In iiuestloii was founded In 1894 in btmor 
of Hlr George Biicbatian, F.II 18 ., an eminent Loudon 
physician and sanitary reformer, who died In t0KS. It 
Is allotted every five years for notable service In hy- 
gienic science or practice. In tbe direction either of 
orlglne] research or of professional, administrative, or 
coustmctlve worU, without limit of nationality or sex. 

The award to (lol. Oorgas Is made on the ground 
of hla sanitary admlnlatniHou of the works of the 
Uuiiama Canal. Appointed chief sanitary offleer at Ha- 
vniia, Cuba, in 1H()8, he, there, fur tbe first time, applied 
the aanltary methods which enabled the American Gov- 
ernment to clear yellow fever almost entirely from 
Havana. In 1903 he was promoted to he colonel assist- 
ant surgeon-general by special act of Congress for hie 
yellow fever work In Havana. In 1904 be iissumed 
duty in the Panama Canal Zone. Col. Qurgas bus car- 
ried out sanitary u’ork lu the tropics on a grand scale, 
lie has been called uiwn, moreover, to lead the way 
In the iireventioii of a new class of diseases, namely, 
tlnise that are carried by insects, lu organizing this 
departure he was obliged to employ new weapons under 
new organization, mpitrlng fertility of resource and 
determination In the face of innumerable difHcultles. 
His success nt Havana was uiiduubttal ; and since hla 
transforeiice to I'aiiauiii he has atlll further advanced 
the technique of tropical sanitation. 

Tbe other inednlllc awards made by the society were 
os follows- The Copley medal to Prof. Felix Klein 
of Gbttlngen, for his researches lu mathematics. The 
Itumford medal to Prof. Helke Kumcrllngh Ouuea, for 
bis researches at Ujw temperatures. The Davy medal 
to Prof. Otto Wallacli of Gltltingen, for bis researches 
In chemistry The Darwin medal to Mr. Francis Dar- 
win, Flt.(t.. for his work in coujunctlon with Charles 
Darwin, and fur his researches In vegetable physiology. 
Tlie Hughes medal to Mr. William Duddell, F.K.R., for 
ills Investigations with technical electricity. Ilia Majes- 
ty the King approved the award of a Royal medal to 
Prof. W. M Hicks, F.lt.H., for his researches lu mathe- 
matical phjslcs; and a Royal medal to Prof. Grafton 
Billot Mmlth, F.K S„ for his investigations on the com- 
parative anatomy of tbe bruin. 

The Motion Picture Film in Court 

A n arqieHl taken from a decree on a bill by the 
Motion Pictures rutont Company against the Chi- 
cago Film Kxcliaiigf for Infrlngcmeul of imtent 680, lOH, 
granted to Thomas A. Bdlsuii on August .‘list, 1897, re- 
sulted In n reversal of the decision of the lower c<mrt, 
and In a declaration that Thomas A. Bdlsoii was not 
the pioneer Uiveutor of the moving picture Him. In 
the laiteiit in question, elalttis 1, 2, S and 4 cover the 
camera and claims 6 and (1 Uie Him. A claim covering 
the photographic tllm seems to have been the bone of 
conieutiou Tbe Court said 

•'The flexible, transiuirout or translucent tape-llke 
film preiNired for taking photographs was not discov- 
ered or pniduced by ICdlson It was brought to Its pres- 
ent etato of perfection by F^istmau. ... He (Edi- 
son) prodded It with isrforatlous along the edges at 
regular Intervals Into which the teeth of ratchet wheels 
of the cumeni entered to give It the required moGon; 
a meclmulcal contrivance to>adapt It to the perform- 
ance of the functions of the machine. This co-ois-ratlun 
of the rows (»f holes with the teeth of moving wheels 
he bad descrllsHl lu a caveat in 1880 as elmilur to that 
lu the Wheatstone telegraph Instrument for Insuring 
positive run of tin* liand. Moreover, perfonitlous had 
been jirevlously made In photographic films for feeding 
purposes. . 

"We do iit>i dissent from the proiKialtlon that Mr. 
Kdlsoii solved the problem pf the motion picture art, 
with groat Ingenuity niid skill. Rut the prt>hleius that 
he solved were in the camera apiwratus, wherein bis " 
true claim to Invention lies . . . The long, pliant, 
translucent, celluloid film with the souoltlaed surface 
was the luveutlun and improvement of othera. The 
plclurisi taken on such a film are pbotograttbs. It is 
me parGcular character and arrangement of those pic- 
tures for which Mr. Edition Is entitled to credit. But 
those pictures and their arrangement are nothlpg more 
than the result of the otieraGoo of hla Improved camera 
apparatus. The ivobtem that WM solved by their pro- 
duction and arrangement woa a problem of the caUiBni, 
machinery. . . . 

’The j|pventlon of Bdleon wu exbatuted lo the ««d- 


•tntdtieii the eameca mhit^ hlMMMl'IlIlh 

of movliig oMeota to,lm M' . 

tbe diatlnet, mitfom 

ctalmed for t^ ^ 

reMilt of the mftfbudgqi '(1(14 

man film mechatfimHir '■ 

ttie lerihi Cawai»»iiilat >g the 



I moteet anitkl^. trad even with pvtmlttve MopWtr 
there are taen ambled by thMr peraoBal MR aM loNt 
practice to vomaln halotr the sul^ee of the ajhl for f’ 
relativity liw« ttmo aad tp bring tv. obiecta fawn tbe 
ahallow ground. But only in quite raemK ttmea hga 
thla Art made any real progreas by the Invention of 
apodal dlvere* snltn, affording aUrtight protection from 
the water, and supplying the man, thro^ a length of 


The diver aad hk akdga 


,tho 'SiSSSgilA 

'Uh erntmmet 
b» m aa4. iun Hit 

aievMihii'ittdder. and oniT «h 
grant ^ilMliitha moat ha^ noMMljr 
preaoaiiair. The air tagniidciiinif 
to-^#rer'« Iwdt eontitlkn ai^ / 

Ben^#A‘ long ilexihte 'e«b*a wWf, ' ; 

Ing boat, nt the amfoM) makh|i«'l('|UW«^ 
to he ta ebnatant coumWilontian WHh tii|« iMMtantn 
ahora Or (hone In dUrge of the Work. : ^ , 

Tbe dorgtten of thla ankanflae jimriug u '^pnadM 
on the woddM Of the nlr .MgMgrator la tm di^rtag, nnlfe. 
^e eat»eity of tbp potnilh eartridgo, for nbMiibliig ih* 
carhonte air breached «nt hg the diver, will W OKhmUt- 
e« after about three henra wheu th^ Avar mnat rat«Mi 
to the sartace for a fresh potash eartildga. 

Tha djlvar need have m ^hiar of tha pteamra of water 
enmota avrui in the caae of a high apeed of travedag. 
The pra^ve ahell behind the seat, to fnot, heOpn him 
to tha apiral w'ater curraata aPt dp by hto 

motion itonlitog opt .bmind the shetL In fall dagffghtt 
no artlfl^ Ughdng la required for exjllMag dapihB 
of about IhO iMt. In ordor, however, to week to 
tbe dark, the Avor should oarry aahmariae toagM na- 
looe tha dodge he provldad with a aanrehltdit fed with 
current fi^ tbe motor boat Tbe Avtag egnlpmant 
affords ah offeetnal proteetton against aoddonts. The 
inertia of the water, by tbe way, makaa itaelf tetX to 
a atrlldng manner on a eubsurine Jontney ; the ehoek 
on the rooka or against other obetadee la damped meat 


effectnally, the atrange vehicle movliig to ita moAom 
hues oommnnlcaUng with the surface, with tbe air re- with the —»««» swlftnem and dod llty as an 

qutred for breathing. Being thus In a position to in fact ^ advent of a new sport that of snlmnrlne 

remain below the water for a considerable length of travel, may be foreseen for the near future. The total 

rtme, fully protected by safety devices, dims have to weight of the apparatus wUhoot telephone to 4XQ 

recent times tendered most valuable services to engl<'> ponnda, and DSO pounds with tbe telephone traha- 

noeiing and navtgatiou, e g., In connection with sub- ailtter, receiver and auxiliary apparatus. This equlp- 

marltie builAng and ship repalra Apparatus has also ment vras nUltoed roeontly by a diver to dosoeud to 

been Invented which makes the Aver practically tade- about 70 feet below the ourfoce to tit ypyct the Intake of 

the electric power plant of tbe dty of Lttbeek, Germany. 

PhnaaiB fhwiie Exporitim 

|N an address delivered before tbe New York Btao- 
Itrlcal Society by John A. Britton, eomo lutereatibg 
Information was Avon on the Panama Padfio Bxpoel- 
tloa Tbe development of the Exposltloa has pro- 
gressed so far, Mr. Brlttuu said, that tbe work to sight 
mouths ahead of acbedule time. 

The first bAlding, the Adminlatratlon BuUAng, to 
almost complete The foundation has been laid for 
the Machinery Hall, a structure over gOO foet long and 
820 feet wide. Approximately 400 acres of land over 
the bay shore have been Ajed to Abobt 1,1100 honeeg 
that covered the gite have been bought, beuldes a num- 
ber of manufactories. The streets of the Expodtlon 
have beem laid out Already some 00,000 trees and 
Bhmbs have been ptaated. Boon 40,000 more wlU be 
set out 

Thus far fl(M90O,0OO has been raised, to which some 
On the point of gUAng to the boUom. «0,(l0(i;000 was contrltmted hy the pnMto of 8na Fran- 

nifsm, 96,000,000 given hy the State and |6,(KM,00D j^y 
pendent of tbe outside world; oontolntog as It does tha City. When the doors of the BnpoalttoA gx» epaned 

everything re(]ulred for the regeneration of the air nK"WlU he qo debtok 

breathed out by the raau, this outfit allowa of aOVoral I'iiWhs area eovated Iqt tbe ExpoaHSan wlU be 1400 
hours' work below water. ' OOlM ,0» .hfli*h atoahi east Ohd west, It Will he fiaokod 

The latest advance in this Acectlon, however, to toe fay. tw <ito*WtuiMnt H aiwrvation, to the extreme went 

submarine aledge, designed aiM constructed by tbe in- fag the Frlsldto, one oi|;ihe most beautiful rhlierrattona 

veutors of the self-contained Avlug outfit, described ta of the Gotilameitt tocatad anywlnae. A atrip of lawi 


our Issue of October 6tb, 1912. This to a sledge towed 
by a motor boot, and on alilch the Aver glides com- 
fortably to and fro at tbe bottom of the sea, steering 
bU vehicle vertlcaHy as weQ an totenlly. 

Tbe submarine iiledge, wUifii greatly toc r e a ssa tfaie 
capacities of divers, to Intended to convey the mad 
rapidly from one place to aBothfar, e^ g., to seaidhlng 
for lost torpedoes, Ascoveritft and isecarlng eubmulnd 
mines, or handling torpedo hattorton, Howevw, Its hm 
In ascertaining the poeUlon fonndered 'vess^' lfa'' 
qAte as Important; Avers sqQ^ped with to%. AMnt - 
recent Avlng ontflt are, on tola sladga, to a peStttoh |fa 
reconnolter most rapUUy a <g»ur|danblo anfantaXtoe 
region at deptha down to 180 fSet. ' 

Tbe divCT, having seated htoiilelf On ton atodie 
board the keooamanytog vaasM of motor boat, to |ki^ 
ered to tbe depto of too sea on a di«e er hy nnaiito ^ V 
a davit On two tongtoy Madge ttomara hafat wp I* 
front and co nn actod, hy a eorved bow gnn'glual (kd 


along the ahefe of saa Fmaotoce has beat glvmi to the 
Expoottton and a hoAevard wtu be built Ifat,) 

pealttoo' 'torevgli tod FteMdjd.grentiito 
'park «a .toe astoenw waoieto tod- at 
‘On thd.touft.the «xiMMttoh"'fs ttoM bgci%l(^ 
another- Ototrutofant Itaisirtotto^ • 

toptly fa^tW.the OovanunaA at a yety'ij^A ffi ji h i to „ 







MMMh. awthod «rUI kald tiM mw 

fiunriir, tMt Mltow «o«d MiMiveiitM to to doiu: Cpoa 
poM «r Mg «t • beDdH, thma tnui, woh «baat 
le tao^ long, «n bolM4. Ob tb« end at muM rntm, « 
nUn Uoek M itooed, *« lUiutntod in tta« iMe t 1««. 
A hMe to towad ttoooidi tM post nad tiM oantar at the 
Btttw, to eltow « Mpg (mlt to be litMi;ted.^aVi hold tho 
Mto, pto«» tt i^on the eme, and pot the iMtt and oBt 
b Id ttoeob WItoa (Mbtealiit the ant b the mw wsi be 


If hMlto tb* i^leiD flmly npcm the work, Marlag the 
' ~ ^ other dattoe. It thla holding device la 

ftfplM to D itotr at pitoni of the (mraUel Jew type, the 
rWepUMh awy Umo be need Da a wrench aa well aa a 


end batcheta have a strong tendency to 
Moaie and work off the handle after a time. 
Itot oaljr to thto annoylBg, trot it la poeltlvely duuger- 
otUk A Mnide meth^ af overcoming the danger la 
to drtti A toMll hole tntaavereely throngh the aide of 
the hawnwr or hattdket to admit a small aciew. The 
be fastned to the handle by means of 
thto aeraw aa toiown in fig. & 

FBaa far Large Sorfatoe, — ^flThen filing a large 
and flat anrtoce, the die hnndle hna to be raised above 
the ptaUM of the work. This can be readily done by 
annealing and bending the handle up. The drawing 
(fig. 4) ahowB vattoos form of fllea thus bent. With 
Bueh dtoe It la then easy to go over the whole of the 
wosktoad MB the eatlre dla, without having the handle 
In tba way. 

Kaaptog O UntoB M Tnia.— Oilstones aoon become 
hollow to the mlddl* dne to the fact that the ends can- 
not be (HMd. If two blocks of wood are glued to a 
taee on each and of the atone the whole of it can be 
need, aa the tools elide ont on the wooden blocka. The 
drawtog (fig- d). pnbltahed herewith, llluatratca thie 


Mten dUng the mw, It will not allp, bade or forth, an 
it would In the other olampa. , 

SooM WoiUbop Saggoitifin 
Sr & F. Daaktoll 

T HS following are a few werkabop “klnka” that 
havb proved helpful to the writer, who bopee th«r 
may prove etiually hdpful to others ; 

IMvtoa lor Ilotdtot Nuts la a Maidwy Wraiielu~ 
It to tlBlte an advantage aometimas to be able to hold 
a nat la an ordinary monkey Wrench, when It to to 
be apfUed to or removed from the bolt. An ordinary 
wranCfa may raadlly be adapted to boll^ a not If one of 
the Jaws be provided with a piece of spring sheet 
metal as illuatrated. (fig- 1-1 This aprlng la prefer- 
ably applied to the stationary Jaw, to which It la aa- 
eured by a aeraw. The Jaw has to be drilled and 
tapped to receive the screw A which bolds the apriag. 
A alight enrre la given to the spring so that It will hold 
the nnt firmly In the Jaw. 

Vtoa Pliers, — A pair of plUra to virtually a hand 
viae without any mMna for bolding the Jaws in fixed 
position, niere are some pliers, however, on the mar- 
ket which are provided with such a bolding device and 
these pliers are known as vise pHera It is a abnpM 
matter to provide such an attachment tor any pair 
of Idlers. 1^. 2 shows how this may tw done. A piece 
‘of heavy strap metal A to bent to a IT form and to 
fastened to one of the Jaws of the pliers with a pair 
of saall machine screws.* A sat-acrew to thnaided 
through the strap as IpdlMted at B la the drawtnC. 
Whan this screw or bdjit to tightened upon the Jaws 



WhF • Ftaae "Iron*^ Hat • **Cfip*’ 

By W. lb ^BTM 

CoaqiMtely than alBHWt anything else are the 
tools at awchanies free from alt antierfluous parts, 
and tha^ to rarely even a variation of their outline 
but that has nuttrtol affect on their usefulness, though 
that allaet to not always taunedtately apparent The 
tMks ditveo fay a eohMer do not differ much from those 
drlvan Iqr an tqihtdgterer ; yet there to good rMson for 
the vary wide dlflerenos In their banuaers, as there to 
also for tile dUfereace In the mauls used b.T the sblp 
caulker and the stone cotter. Wblle ft may be Instruc- 
tive to study the reasons for these differences, even 
thongh one doM not expect to “clout shoou'' nor caulk 
ships. It is better, first to be sure that one fully under- 
stands the slgnlflcance and value of all the parts of 
such tools as all of us are apt to find use for. With 
such knowledge of the common plane, for lustancp, we 
may be able to accomplish work which would other- 
wiae be wholly beyond ns. 

The thing about a plane the reason for which seems 
least understood to that — exe^t In s few special forms 
—the cutting member is made In two parts ; the “Iron” 
proper, which does the actual cutting, and the “cap” 
which to aUdably bolted to tt. This “cap" to abso- 
lutely eaBential to the accomplishment of the best, work 
with a plane; yet even some joiners do not fully under- 
Btend ita appHcatlon. Ite otBee to to break the dber 
of the shaving, holding It down meanwhile, so that tt 
ahall be sevargd from the wood directly by the cutting 
edge rather than be torn away by a wedgo-llke lifting 
action. '' 

To Illustrate rongbly let us suppose that we wish to 
remove, with a Jacknlfe, a thin silver from Uie tof) of 
the piece of wood W, in nig. J, In which tho grain runs 
In the relative direction indicated by the broken lines. 
When practicabM, of course, w» would begin the cut 
at the right, cutting “with the grain but In the sup- 
we«wlll begin at the left If we were to 
prees the knife blade directly 
In from the point A, the split 
would run a little ahead of 
the knife edge and follow the 
grain to K It, however, we 
press the blade In a little at 
a, then tilt It sharply up- 
ward, a short piece to broken 
off. If we DOW press the 
fatode In a Uttle at b. c, d, etc.. 
faCMlcing oft a piece each 
time, we will eventually have 
roughly removed a thin layer 
from A to B. This Is essen- 
ttolly what to done by the 
plane Iron and its cap, except 
that the ahavlng, being thin, 
to not broken entirely apart, 
and being threat downward 
when It to broken, tt to not 
pvtied away from the wood, 
but to fiigt Devtefd therefrom 
by the ahgrp cutting adia 
then threat awgy, 

The dtodMan Fig. s. tUua- 
trates hew. IIm olwvliig, im- 
aMdiatefar Attfir the outting 
edge lifts It, M tiirown ahati»- 
U 1' 


5»5 


downward, by Impinging on the end of the cap. 
in working hard and cross grained woods the cap to 
placed very close to the cutting edge, so that tho breaks 
In the libers of tho shaving are very close together in- 




deed. As thto necessitates the taking of a correspond- 
ingly thin slmvlng and makes the plane push much 
harder, It Is customary to set the cap farther back In 
planing softer woods with the grain, or in cases where 
smoothness to not specially desired. It to essential 
to good results that the tip of the cap be fitted very 
sntgly against the front of (be Iron In order that 
the shavings may not crowd under It. 

Steady Rests for Small Lathes 

By Albert F. Bishop 

W HEN the Jeweler wishes to W'diice a slender wire 
Id the lathe by filing be simply holds a piece of 
hardwood with a small notch In it under the wire. 
This will steady the wire so he can file It down Quite 
rapidly. Jewelers prefer Imxwood. 

A simple form of steady rest to shown In one of the 
accompanying drawings. In making thto rest It la 
necessary to construct the body of cast Iron. The Jaws 
marked 1 are made of hickory. I>o not use fiber. The 



hickory Jaws are slotted to allow for plenty of adjust- 
ment. Small bolts pass through the Jaws and are 
tightened with a lever nut. The bolt has a large Hat 
bead, also a small pin marked A, which fits In a groove 



Simple steady rest far small lathes. 


in the atoady rest marked B. This groove to easily 
filed te- The lever nuts should be adjustetl so that 
when timy are tightened tho levers will stand away 
fron the center. Thts glvM pleuty of leeway in setting 

tfap jam (m tiie work. 


Inventions New 

Simple Patent Law ; Patent News ; Npt^ oft 


A That WaihM Fomteoi Thotuand l^aratnn has only one pan whteh is snspended from a' 


Diahes hi ra Hour 


) In operation for soiue 


doobie Hoale-beam and balanced by a eoiptitefpoise. 
The beam tonui In bearings utounted on the aides of 
a troufch filled with boUlng water. The apparatus Is 
so constructed that the pan, whether heavily loaded 
or empty, retnalus la stable eqnlllbrlum In the loading 


little time In the Idtebans of the Samaritalne home, lit poslHvu and also when' Immersed. The machine Is 
Paris, one man can rinse, sterlUse and dry 14,000 plates operated by one man who roughly washes the dishes 

lu uu hour. The machine is made of forged and drawn by band and deposits them In racks. When he has 

steel, and Is very strong and simple lu 
construction. 

Its principal feature Is a rotating drum 
>_JittnUsiti^ (>f two hexagonal frames con- 
nected by six cylindrical rods, from which 
lire stiNitended six jians loaded with dishes 
Idled lu tinned-iron rucks. The trunnions 
of the drum turn In bearings which are 
luoiiuted on upiKtsito sides of a trough OS 
inches lung, 81 inches wide and 22 inches 
deep, containing water which is heated 
to the botllug iKiInt by coke, gas or steam. 

The height of the machine Is 87 Inches. 

At the Sanmrltalne the work is ex- 
pedited l».v assigning to the machine a 
number of men who wash the plates 
roughly by hand and pile them directly 
in the racks which are turned on end for 
this purpose, so that the plates stand on 
edge when the racks are again set on 
their bases. 

The oiierator of the machine puts one 
or two racks of plates on the nearest pan, 
and, by pressing downward on the bar, 
turns the drum through one sixth of a 
revolution In this way the loaded pan 
is lowered into the hot water and the nett 
pan is brought Into iKisltlou for loading „ 

When all six lauis have been loaded by Fourteen thotuand diahes rinsed, sterilised sad dried in an I 

roiwatlng this oi»eratlon, the first pan is 

again In the loading iH)sitlon, and the plates carried filled two racks, he places them on the pan and lowers 
by it have been thoroughly rinsed and sterilised by them into the water, whore they remain mitll be has 



their passage through the boiling water, and dried by 
««isisure to the air during the remainder of the revolu- 
tion. The racks containing these plates are then re- 


filled another pair of racks with roughly washed dishes. 
He then raises the pan by tipping the beam and substi- 
tutes the second pair of racks for the first pair. The 


moved from the pan and replaced by racks of partly rinsed dishes dry in a few seconds. With this little 


washed plates, and so the ois-ratlon goes on indefinitely. 
It is not necessary to balance the pans carefully, ns 
the motion is controlled by a brake, which also pre- 
vents the drum from turning backward when the fin- 
ished plates are removed from the pan. 

It takes ulHiut IP seconds to unload and reload a imn, 
und there aro always two pans In the water, so that 
each plate Is immersed 20 seconds When two racks 
of 20 plates an* placed on each pan, therefore, the 


apparatus 2,400 plates can be rinsed in an boor, with 
an immersion of one minute, and the number cun be 
Increased by shortening the Immersion. 

IVelve Thounnd Postage Stampa Per Minute 

By Thomas D. Gannawsy 


plates every 10 seconds, 24i0 stamps In i 


r wind Into colls twelve thousand lawtage 
le minute, seems an Impossible feat to even 


every minute or 14,40t) js*r hour. an experienced man. But a new departure In the art of 

The oisrntloii of the inachlne requires very little plate printing is being made In the Bureau of Hngrav- 
effort, as the 


abd Frinttng; a WhMi kakllkMlli Apr 

niany years with dtsaiwojUirittc MaoKi. pcaeriwur 
•VMy dytUaed nation tp the worid. ibbnlaaly tab 
psuriMa fMt remakied nnaceoauilti^^^^ OMf 
plattlao of a aatibtM. nrliteb was dmHAad and botll 
by Ur. Benjamin K Btkliavr, UcriwWDa) Bkiwrt and 
Designar of the Burgau, undar tba dtbefirida of Ui 
Joaaph B. Ralpb, Bfirebtor of tha B«aaa«l dC ipngniriUiC 
and Printing. Heaatotoia it was aaoewwVy to wat iitia 
paper and aUow tt to becama naikw ka- 
fore putting it through ton Pf^m |mt new 
It Is printed d^. 

Bvacy Wa probably knowa that too 
ordinary itawtoapar and hook brlnitliig la 
done on raided type, white Mate printing 
is jnst the ravarae. The plate after . 
being inked amat have its surface wiped 
off clean; then the ink for the impresstm 
most be lifted by the paper out of toe 
many fine depressions lu tlto plate. 

Uotetenlng the paper renders tt adft so 
that with a moderate preuure In the 
press It may Im forced Into the dCprek- 
eiaui In the plate and thus pick up tba 
required amount of Ink to make a perfect 
Impression. It requlree a tramendona 
pressure to accomp^ the same reenlte 
on dry paper; a pressure that cannot be 
obtained on an ordinary plate printing 
prese. In the old process, as the paper 
has to be wet end allowed to mellow, the 
printing cannot be done on a conttnuone 
roll, but sheets hare to be used. 

TTntU two yeara ago, when Mr. Sttokney 
Invented a maohlne for wstUng paper on 
which money was to be printed, alt paper 
for plate printing had to be wet by hand. 
A wet rag is placed between every twenty 
sheets of paper, and they are then pot 
under alight preaeure In stacks of 1,000 sheets and 
allowed to remain over night To distribute l^e mois- 
ture more evenly these bnnebes of twenty have to be 
taken out and split In the middle, turning the wet stdes 
together, and then re-staoked with a new set of wet 
rags and allowed to remain under slight pressure fbr 
another night, after which the rags most be removed. 

Mr. Btlckuey’s new Invention does away with all 
this labor, as it prints from a continuous roll of dry 
paiier. There being no sheets to handle as the prooeaa 
of manufacture Is going on, there, consequently* Is no 
necessity for the many counts of sheets as In the old 
method. 

The new madilne eliminates nineteen operattens In 
the manufacture of iwstage stamps and will work a 
saving of about 67 per cent of the present cost of them. 

The process Is as follows: The roll of paper is 
placed In a bolder which stands off a few feet frotp 
the machine 


tlfy from por- 
soiial observa- 
tion. Hence it 


1 a I H, KCllOOlM, 
etc., will iidopt 
tblH simple iip- 
pariitiiH, whleli 
en'wta a great 


head to toe top 
of the press, 
tlien down be- 
tween toe feed 
rolter and the 
printing cyliu- 
dnr. This feed 
roller Is so ar- 
ranged, that 
by turning a 
■mall wheel, a 
tvemcttdo u s 
pressure can 
tw pul Oh toe 
ih'p ot the 
printing cylin- 
der where toe 
pgper passes 
. oV^ it, thaa 
etta^Mng the 
fiytotitag te he 
'!dbiM on drjt 
jpiajper. Mst 


Denrdry tnd of the y 


e atamp prlatiog nachiae. 






^WlflCAMQtKlAN 


4!»f|il!|i^< )'nij|>d vpaii *0 imk UJIU Ab(t the teeae- With*j»in«»ryouirrentof awniwresM^ >"«<• The same hoiit thon hiul !(■< muf 

% Irtner Irtli draw • ghort obooit oumat 110 Tolto— eiUwr dimot or altemeting-- W**'' removed and tli(« Maxim hIIcucit sub 

^ ****^ *"*W Meondary •!«*. Uddoh furthur in- the disohaige obtained from the »eoondary Mr. Maxim cIuIiuh. ami wum stai i 

'dtWMaa the load on tho remaning tnn»- k auffiotent to operate large X-<ray tubes aK»lu. At a dlatanca of apia-oxi 

'ItplitWlf ' . ►VthdWb hWdt 'hWd ' loirtj| foriBOn. The neamet tranoformer will take tor photography. mately 100 foot the aouud uf Iho oxbauht 

SW yiffhwjko dC P(|*d«id «w upfitMtof theload, omrttngiteftMotoblow The problem of insulation k solved by eutlraly lost 

]^Wh'<h:«'Wl g^ 'tli^ Tttda^ 'Wlth Whkhintumwilloaaeetbeftiseoftbesext using a vacuum drying and impregnating The diameter of the now alloiicor for 

MM) to bum out, and so oA through the «i- apparatus with a layer of solid, pure insu- ®’* enirtnea uji to a5 liom>-j*owei' Is ( 1 % 

‘ sWwly forward* tbni tinaystem. iSo overaoue thk deteet, an Uk'Iu>». For cuKlaeM up (" -l hoiHo- 

Itecrldag away ^ km as it is w^ off inventor has devised the protector ahown gsTw-lnriTTl ^lOeetliator the iwiKtii is 14 luolaw. For oa- 

at the MMe ttaa lawwtai a clean in the accompanying dkgtam. At A k a L^ VWW nr/WWA.#-™- ffba-s up fo s horHa-powar lUo l.-imii. 

:,:|Matloa <ff thadthtl^ te, polWh tha sograv* oommerolal tranefonaer, one terminal of y Q — ^7 iucIiob. For ongiaoN up to 15 borsc- 

, Ihffi on Ijhe cylMder m the um is wiped the primary being connected In series with a WWM / Vi(yWy , power tho ImikHi l« 2.5 ln. hes Au Idea of 

aff. |l doooinpllsbsd by having the ooil ff of a ourrent tranrformer. The ter- 1 — . j aeiwecaw— , 1 ,,. weight of the device eau he uhtalmsi 

adphlg (doth nave eiowly from tha ftont mWls of the secondary of the from the statement that the IT-Inch loug 

of tin ayUader toward the l ah t w it fount transformer are each connected through its o, . ui u _-.**• 1 * slloncvr weighs 24 pounds 

Aa ffie eagyaaioff kavM the point of con- own coil C and C, on the current trans- “Impllhed high-potential apparatus. ,.„„„tnictl<m of the hliencer then, 

taet with the wiper, It is evenly wiped tonnm. These latter coils connect to the "'•e uo holes or small passuges t.. dog. in 

and poUahed: a* nloely as If It ware done middle point of the looped fuses D and Di. iating material between each two layers of their pnssuge through tlie Hilcnccr, tho ox- 
hy hand. The paper passes from the One side of the fuses connect from ff and the eecondery. The machine is of remark- Inuist gases mid themscUes to gas travel 
printing oyilnder to the top of the ma* ff, to tto outer Ooaductorg of tte 3 -wire ably low weight, and therefore nan be lug in the siime dln^tton, and this is tlie 
ddae again, and throq^ a ffconp of teu networi^TIbe fuses Z> and Di act m a short readily carried to a bedside. principal roasou for the uhscticc of hack 

eleotrically heated cyllnden where the oiratiit eowne « tln" on coils F and Ft. The pressure 

Ink k dried. J^m here it passes to the fnnetioa of thk oombination k that under The Mawtm Motorboat Silencer 

gUaiDdag eeamt where it k automatically normal conditions, the cutronts in the » * 770 H space has been given In the Notes for Inventors 

gunnned, and passes from there Into the primary B and the seoondary coils C and JMi uewepapera to Ute silencer for mo- Expansion Chamber for Pneumatic TIree. 
dteam-hsated drying shaft, wbt^ Is abont Ci having the same ampere turns and con- torboate Invented by Mr. Hiram Percy — Automobile tucs froqucntly burst or blow 
twenty-five feet long. This shaft has a neoted in opposltimi will neutralise each Maxim. Inasmuch as foreign patenta are out because the pressure of the air rises 


Simplified high-potential apparatus 


Inches. For eiiglues up (o 4 horse- 
1 tower tho length Is 14 Inches. For cn- 
glinsi up to S horse-|iowcr Ihc length 
Is 17 InchcB. For engines np to 1,5 horse- 
power the length Is 2.5 Inches Au Idea of 
the weight of the device cun he uhtillinsl 


aeries of rollers and belts in It which other so that there will be n 


pending, It Is impossible for i 


; tho above the limit of safety owing to the boat 


oarty the stampe through to the perfor- culating ia the oore of the ourrent trana- present writing to give a detailed descrip- gonoratod by the fric.Hoii of rapid travel or 
Utor. As they pase throngh tbie ebalt the formers to energise the colls E and £f,. of the invention. However, Mr. sudden oontant with an obstaolo in tho 

gum Is dried, and by tho time they reach Thk boluioe of oonditiona k maintiained at Maxim informs us that the silencer is en- i^'ad In tho ordinary Urn there is no pro- 
tbe perforator, they have dried ealBolently all loads and k only upset by a revonw our- tlioly different from any of the so-culled vision for taking up the excess pressure duo 
to perm it of pacMiig. They enter tho po^ nmt flowing from tho secondary network mufllors in common use on motorhouts to variation in temperature in the coniined 
forator from the drying shaft and then Into the transformer, aa k occasioned by a MufOers aceomidiBh only a diminishing «•'«•. and this is liable to produce injurious 
the eUtter and coller, where they aro cot short okauit in the latter. Thk condition of th® sharptiess of tho exhaust and do strains in the tire whicli greatly shorten its 
Into ten etripe of the width of one stamp immediately reverses tho relative polarity not really elleuce It, he claims. They nc- Rocontly an inventor has paU-nUsl a i 

and colled into oolk of tho desired ske. of tho coil* C and Cu thus enoigkiDg the. complkh the former by providing au ex- improvomont, No. 1, («.'», 207, which oon- 

Thk portion of the machine may be core and catteing a heavy short eiroult out- panston space and a tortnous outlet pas- swts in providing a reservoir at the hub of 
changed so that it wHl out the roll of rent to flow thraugh the calk E and St hy gage. Their effect k only that resulting the wheel that eommunieates with the tire, 

etampe Into etieets Inetead of alltttng and way of toeir short oirouitiiig fuses AandDt. fjoni slowing down the velocity of the This reservoir is made of elastie material 

colling U. The heavy short circuit cumnt tiiro««h „ ft ksuea Into the atmosphere. which is kept under pressure by a spring- 

The manuAictunng of <mr postage the fusaa immediately ruptnres them and Mr. Maxim states that tho noise of the Plait'd pkto. The jiressure of tho springs 
BtamM k a mwfik larger taak than the kolatos the main tortninak at O and Ot. A exhaust of a twi>-c.vcle engine consists of i® sufficient or eipial to the pressure of tho 
avenge pereon has ever dreamed ot it supply erf Bunent suffiotent to blow the V two separate noke^-a fact generally un- oth* in the tm.. Any excess of pressure in 
bakes about forty mllUoiw of postage fuse b obtained with a reverse current in known up to this time. One of these tho tire results mervily in compressing tho 
stamps (<tf all denominations) per day to the sMondaty of about one quarter foil noiaes, called by him “tbe primary noise,” springs. In this way bursting pressures am 
supply the American people Is it any load ourrent on the tnuufonner. Tho do- originated close up to tbe exhaust port oompensatod and tho danger of shocks and 
wonder that efforts were made to derke feotive tnnafcnvier will thus be instantane- „f o,e engine, where the gases Issue at Wows is avoided. 

etnnu mwe rapid means of prUtlng themt ondy out out apd disconnected from the an extremely high velocity. ■Whenever Changes In the Patent Office Force. — 
In the conrae Of a few years’ rime tl^ new line. aUowlng the ramalmrig transformers any object passes through the air at a Principal Examiner t'. C. Stauffer, for 
machlM ^11 have raved tbe Oovernment oommeted to the network to continue their velocity In excess of the velocity of sound many years in charge of Division 15. has 
eeveral mllUosis of dolkn (W the cost of function, taking up the load of the defect- a sharp “crack” noise Is developed. This resigned from the Patent Olllcc. Princiiial 
poatam •tompe atone. The paesage of the iye transformer with no resulting interrujs. first made spisirent when the Maxim Examiner (1. P Tucker has l>wn trans- 
pogtai ravings and parcek poet sets has tion in the service. silencer was used on firearms. Although ferred from Division 35 to Division 15, Mr. 


ipratly Incrrased the demand for stamps, g. na.j m-i. J. *.i. i the sllencor would entirely eliminate the Btaiiffor's old division, and Principal Ex- 

Of thk liwreasod demand can bo P ?*!i]^**^f** PP®** report produced at the muzzle of the gun aminer A D. Merritt lias Uicu iraimferrod 

more easily met by use of the new ma- By Onr Berlin Cerrrapoadent Ijy jjowder gases, there was a noise from Division 40 to Divi.siori 35 The 
chines than would bave been possible rw-sm; writer a short time ago had the heard out In the air beyond the gun, resignation opened tho wa,y fur the appoint- 
nndor the old meth<id. The Introdactloii 1 fortune to seo a most interesting whenever the bullet velocity exceeded the ment of a now pniiciiml exaniiiier, Mr 
of a tew reforms like thk will certainly useful apparatus developed by Wil- velocity of sound. The exhaust gases Herbert Lewis, who ha.* been as-ugni-d to 
make penny letter postage poasible. Uam DubiHor on a recent trip to the Conti- from a gas engliie, when they discharge, and taken charge ot Division 4(J in which h« 
neat, whore his radio-tolephonio system is have a velocity considerably In excess of has long been tho ranking assistant. Mr 
A NctWOllC PtOtoetof to be adopted by tbe governments of sev- the velocity of sound and, therefore, orig- Ijowis is a native of Haverhill, Muss .ngnwl- 


make penny letter postage poasible. 


A NetwMlc Protoetor 


I N the dktribution of alternating corrent oral oountries. Inate a ’’crack” noise This nolso, having uale of Amherst C'ollcgit.class of IKllt, and 

for light and power in oohgested com- Thk apparatus purports to irfaoe the use once been started, advances at tbe nor- Masaschuiietts Jnstitulo of Technology, 
muniries, it k the common praotioe to electric waves fur X-ray treatment and mal velocity of sound and travels on 1K03, and prior to ouu<nng the J’atcnt 
group tto eustomers, extending the low photography, and for other medical pu^ through tbe ordinary muffler, and. Issuing Offioo Imd expenenen with the We.siing- 
poaea, ‘sdthin tho roach of everybody. Ills at tbe dkcharge pliie, makes tbe sharp house Blrotrio t’ompanj' in Pittsburg and 
a oomfldarable ana, tnnsfonners heavy and oonipiicated do- sound we bear when a motorboat passes, m Rostoo as electrical engineer. Entering 

nt layy. ityiia fif, pif i nta. and in- vices, ao that it raquires but one operator The ordinary muffler Is iKOYcrless to the Patent Office in 1804 as an assi.stant 

qq primary’ ud may be worked by a layman aa well as annul thk noke. In tbe Maxim sllenc- uxammer, ho sorvud ui Divisions 8 and 11 

m d byaneatpert, er tbk noke k "trapiied” and entirely dls- until promoted to first assistant in 1<K)7, 

’The apporatua k baaed on Dubilkr'a stpated before reaching the outlet. The when he was assigned u> Division 41) and 

' ' ' method of produolng undamped oocilla- result M an approximately silent exhaust, has continuously served in such division un- 

V vXrt -.■■■I, . i p . tknu with an dnaven amplitude M used in We are informed that very interesting tii promoted to princi|>al cxanuticr Mr 

- ' 1 II 0 I I - * .1 I w—. hk wirele^ VkpboM. It k contained in a testa bave been conducted with tbe new Lewis, therefore, has a siHvial advantage in 

a ,: box of im:^9 xsinebes and odinprises I silencer on engines nttaebad to a dyi^- being schooled and experienced in the class 

■■ A- two tranfipriners, « quenobed-aKi oeeilk,- mometer to determine Its effMt upon in his charge 

^ ai)d%'4inall ctodOiiaer. Though only horse-power output. On a dynamometer, a Shaving Brash That Cannot Pall Over, 

wrighing 15 pountk, it aUowa a heavy &a- we are told, there k absolutely no loss of _in design patent '^o. 43,2.50, David H. 

^ charge of over 6 Inches to be obtained. jwwer indicated. Water Is Injected into Watts of Olden, Pa., shows a shaving 

Bach of the trMurfomara, which are de- tbe silencer from the water circulation, brush, the handle of which has at its end 

, signed on entirely new principles, oontaina and thk keeps the silencer always cool, optsislto tho brush jiropcr a flattonod siir- 

- ' J ' '-**-* tP»o secondaries with a primary coll between The stknoer can be used without water If face on one side in a plane diagonal to the 

.1 ' “ ' . ' *•»“- ’'*»*“*> •« “ OMWtriMtod ra to pro- dmdred. axi„ „f the handle so I hat the brush can be 

VvVNJ|!«^^ duce very little magbetkal l^ksga. Tho Teats conducted ou a boat In the Con- supported at an incline with the brush 

AAAAAAAAFtAAkAn traverses the center of tl^ Coik. and necticut River are of partlcnkr interest, projier elevated off the Uble, washsland or 

yy VWWYyVMyWj these are so wound and ammged aa to ob- The method of teat consisted In starting otlier uurfmai upon which tho brush may b - 

ftp*" tain reeonamlC. A smnH rarikbk qimnebm' a b6at from a landing stage with timtruc- resieil 

• or osri^k used « an fe^Ptor which Uous to the pilot to keep going straight How to Mead a Moving-picture Fllm,- 

A k so dsstgtw tw .ito ,rasiW«rao always away until a flag waved by the observer j„ No. 1 , 044 , 2 . 58 . Edwiird-J. s<-hafer 


^ ’ ' r J^»ooMi!o o}^ml^ l£koaorm^ on the kndlng stage Indteatod that the „f H^de. Ore., shows a film-«n)air.ng 
I ^ ^ » «>«- e*baust OOUld'no longer Ik- „,aobine in which clamps an, provide, 1 for 

MWWMan* nerted with tlk tmt th^ induct- heard, whereupon the boat was to return retaining tlie film ou a table and pr, ss, rs 

and repert tbe dktsnce traveled by log. hold the film down on the table on opposite 
» #^ -*•*****? ** with tbe best of raveral rides of the brook, the table Iming tnui.pai- 

’’ mudkte on, the market that the boat was ent, and meitos being provided for illo- 

SSfewwW^chWgrathcrasisd toBgto aWe to proceed roughly one mUe before mlnating tho Uble and film, thus aiding m 

-Clisatoka^ the sound of the exhaust was entiraly the repairing operation. 


RECENTLY PATENTED mVEMtlOME Mt i 


^ mt m <w<'# 

tnMrMd Dr iiwctaJ mwhimb— « I y ^**yf** * **^,,^:.**‘'f#'^ ^^ 
rith th* taTOBto™. T«rm» on apiOlontlm t» ttM SS* 

WrertWog Doportmont of tbo 8«lMl»ir«> ?**”■ .** "• 


AUTOMATIC SUCTION DlffinUNOTltit 
KOH OINNINO rLAMTt.-«. KW, BOX M, 
ManiTllle, Okla. Tb« teTontlon provMw 
RUitlon pipe taoTtnc • pnlr 
Bteh o 
of opening! 


tl. 4Mi'A^ 

tmufo, OMn. tm 

vxiT! M «be boot, <gad a 'MaMUilt >gBaf m- 
I opmtlnr witk «b* vAMa M4 MIM for ocWOi 
Mag proWOM «0 tbo wl««. ,««« haolac a 
pwoUar otWWetar of port 't« fho valvo to to- 
mnali^in fk»w of Wtor wtto ntolmaa 



jneent eocb opening nnd U movab); mountod 
no that the eHnie may be moved Into the path 
of movement of the eotton for directing It to 
any opening. A movable floor la provided for 
each opening for preventing entrance of cot- 
ton under certain drcutnataneea The open- 
ing* are In pain and open into chutea which 
merge Into a tingle dlicbarge pipe, to which 
la connected a gin Whereby when cotton la fed 
to either of a alngle pair of opening* the gin 
1* receiving cotton. A longitudinal vertical 
aeetlon through tho invention la ihown In the 
engravtng. 

PLANT HKTTINO DEVICE.— H. U. Qu)*- 
aor, Kriday Harbor, Waah. Thla device haa 
a rotatable member with clamp* for holding 
plant!, the clamp* being opened by a trip 
when the plant* carried by the clatnpi are 
dlipoaed In a furrow In tho roar of a furrow 
opener. Prea* wheel* are eerured to the de- 
vice for filling the furrow after the plant* 
have been dUpoaed In poaltlon and a water 
noule I* opened periodically to anpply each 
plant with water a* the device 1* moved along 
the ground 

lUY PBBa8.~H L. Wnraio, Clint, Tez.| 
Th* inventor provide* mean* In a proa* for 
reciprocating the plunger at regular Intervale, 
and wherein the connection between the oper- 
ating mean* and the plunger la of a character I 
to traoamlt a high proportion of the power of 
the motor with a long working itroko and a 
gnlrk return 

NVHNEB — WltLUM a Hoppi*. Dawlon, 
Nob. Tho principle advantage pmwoaMd by 
thla evener le that when attached to a plow 
the draft animal walking In tho farrow haa 
hi* trace chain connected at a lower level 
than the other animal*, *o that he will have 
a* Btralght and direct a pull aa they. The 
device coDsUt* of two bar*, one lU Inche* 
above the other, with a link connection at 
one end. To thi* link at any dealred adjuit- 
ment vertically tbormn a douhlo-troo I* con- 
nected while tho oppoalte enda of the bar* 
each are provided with awlngle-treea. The two 
liar* are ao connected Uint the pull of each 
animal exactly balancv* the pull of all th* 


DEVICE FOB HOLDING MEAT.— F. 
Baioo*, 45 Bryant Ht., N. W., Waahlngton, 
TX C. TbI* device for holding meat I* ahown 
la tho cngnvlug In a tide elevation, and li 
e*poclally adapted fur that claoa of meat or 
ham* which arc cooked and compmaed In 
cylindrical cooking vesocla, and la adjnatabi* 



to roll* of dlfforont alaea. Both enda of the 
receptaclca are preferably open, ao tbnt after 
the roll of meat I* clampod therein It may be 
puabed out at either end for the purpoac of 
cutting ^ nice*, and In tbia operation the 
end of m receptacle will form a guide for 
the knife an that tbe allrea will be cut evenly. 

BACK.— O. Lynn*, 22« Holmen Bldg. New 
Orlcan*. La. TbIa Invention relate* to rack* 
to bang nr hook onto a radiator and to oper- 
ate a* n mmbtnatlon drying rack, foot r«*t 
and hiwk *h«lf. The device I* portable and 
adjustable to be attached to and detached 
from Bteam, hot-water, ga* and electric radln- 
tora to allow principally of a convenient and 
comfortable warming of tbe feet without fum- 
ing the shoe* or feet. It may also aerve a* a 
chair for warming the back, 

FLUME construction,— J. .H. Mabtib, 
National Hotel, Joliet, 111. Th* iBtentlOb here 
la to provide a device adapted for me with 
narrent motor* in Mr. Martin’* .corpondlBg ap- 


ptptienlarlp to • win Igdillgx made hp od «{ 
aliBtiar nalta, too waatraetton gad 
armagenieat however, betafl nmli that a rtgU 
artlele 1* prodneed. It 1* mad e hp ^ a ly a- 

whereby tbe ladder may he ptotod ap (root a 
horiaontal potition Into a veiltokl aan w l flietit 
oomiag Into fOMed pooltioii. 

SBAVINO BBUflU.— to. W. Kwranr, HUB 
Taggart 8t, Itortland, Ore. Thla braah hog a 
hollow hasdlo, forming g msrvolr. wltitii to 
alldghly moantod U g tuhiUgr mamtor, to 
which th* bruah la metirod, w (bat valve 
meebanlam connected nrlth tbe haadle and the 
tnbular member will be operated when to* 
handle la moved relatively to the tobalar mem- 
ber to permit the Ugnid eoap oontalaed to the 
fountain to flow to tbe bruah. 

IMQALOR.— O. A. Bv***, »M Bodtofd Are, 
BivMklya, N. T. Tbl* inveatioa rolatoa to a 
vaporlting Inhaler, and more particularly to 
one detigned for toe treatment of d l aoaeen 
of the none, throat and tuhg*. It rogalatea the 
amount of air fed through tbe tame aad pro- 
vide* mean* for rcgalatiag the medleiaal 
atrength of the Impregnated air. It ptovlde* 
an outlet tube for a devleo having moana 
for regulating tbe tnplTation of air frota th* 
lung*. 

TURPENTINE APRON.— W. O. Daw and L. 
Lnaio, 08 Anthoney BL. Mobile, Ala. Th* two 
aeetlon* of the apron are fitted togethor odg* 
to edge when applied for noe. Tbe anchor 
eeetlon la * narrow atrip of metal with a aaw 
tooth edge which la driven Into the tree, 
which facilitate* the application of tbe apron, 
and forme a eeeure aupport tor the other or 
body aeetlon which 1* fitted to tbe outer edge 
of tbe anchor aection. When the hpron fA 
uaed on a tree which haa been faced oft the 
anchor eeetlon may be employed, while on a 
curved tree, after a etralght eeetlon ha* been 
itarted Into a tree. It may be tapped on Us 
outer edge to bring It Into curved form to con- 
form to tbe curved tree. 

METHOD OF AND MEANS FOB PROTBCT- 
INQ THE BOKBS OF HBAVT OUNS FROM 
EROSION.— F. N. Do Boia. CattiOtl, N. T. 
Tbe elm of tbl* Invention 1* to obviate to* de- 
fect of erosion by a method of and mean* for 
applying a coating of metal under proaaure 
to the eroded portlone of the wall* of the hoW 
at or after eacb discharge of the gun, whereby 
a treah motalllc lurfhc* Is preeantod thereby 
to tbe action of gaaea and heat 

■oatlmg waA Ivlgtoktac. 

STOVE.— W. F. PiNKaavON, Mtllbrook. Wyo. 
Thla fire-enge Is especially for nee to buralBg 
straw, weeds, cornstalks, chaff, giala, aereen- 
lags, dust, waste paper aad other traah aad 
refuse. The Invention Is an Improvement upon 
Mr. Pinkerton's former patent No. 886,058, 
and provide* a stove better adapted for hom- 
ing fuels In a green or wet condition and alee 
for burning tbe particular hind* of fuel bote* 
speelflod. 

BIAIWFIPE TOBCH<— A. J. BaOT, 805 Chet 
■ea Ave., Long Branch, N. J, The tovesUoii 
provides raeana for prevontlag too bolHag over 
of fluid liquid, or super-oatonttioB of toe aup- 
ply wick therefor ; providea mean* for manually 
anpplying the fuel to the wltii ; and provMos 
a almpUflod mean* for tbrandlag tho wlok to 
tho torch atmeture 

HonnahoM VtlUgtan. 

HINGE FOR DAVENPORTS OB BOFA- 
BBDM. — J. Bunthcihbb, 1148 Emaraon Bt, 
UncolD, Nob. An objv-ct of tbe Invontioa la 
to provide n hinge atructure for iiae with sofa- 
bed* adapted to properly connect the neat aad 
back frame* and tbe Imee. and |ft the mm* 
time admit of eaay manipulation of tbe front 
nud bock In moving the asm* from one peti- 
tion to anc^ther. 

ANIMAL TRAP.~T. V. CwiT, 848 Malg 
St., Springfield, Mass. Th* purposo her* Ik 



partimlartr It tovMtof a dqvMa 
operate with M* gad oodn In or 
aptidkhtal Ipniw «r toe wma 


Atmnaanc pifm «. m- 

icocN, U liMkwodd AtoN Ifffr MmIMa, M. X, 
tn Dtombtag aytoektii to ■tokiiis»i<4tod- i i|» > n< | la 1 | r 
to the ny a tom * omutitMtag to* matgr'ifctottaif 


itoleb tnptaito tok^totM* Md-dEtd '(tiNIttfiliti 
flMdtog to* 'hbsaiu oivntoWato 
vnatag* n^eaa* mm prvrtm 4to toMilUk 'to* 
greeann «n a pl^ '«t a' gkmtotofgto|«|«^^ 


PAN KAKIMe lUCmMltWW. o. totog gad 

L. LMtKh eato at ‘ Lalto Tnypaagtoo Chp 
Oompany, Mobile, Ato. NMk tatoMtoa 1* 
aa impaovkiaent to pag Mghtgg ntijMgkg: 
and bat f«r ag ohJoet, attoikg otokra, to #•- 
Tide a maettg* wUto 4gg b* gptoMM by 
maa power and tom bk adggtad tor nm by 
the coaenmer of to* paa* ko toat be toa mate 
pan* aa doilred from abkat* At matol. | 

BOCK lMlILLLf-.T. J. BABkai agd t, 0.1 
Tawto care of Waatoni Maditokcy * Itogn-i 
toctnrtog Ck., 1418 Waaak Bt, Dtarar, Oolo. 
In th* preeent patent the Invention la an im- 
provement In rock drllig of the vnlTetem pis- 
ton hammtr type, nnuatod by ggld ggler 
preaanra, nnd too tovantton boa flat its obtoet 
a atmpNfioatlag of cogtoraotion nnd gn .to- 
craao* of kMctoncy. 

BHUTntJl.--J. OtitHcu, enn of iootpb 
Menard, to Grant IMook. toUl Btver, Mam 
Hr. OagnoD’e Invention bn* for tte purpose 
tbe provttion of a strong, cheaply ooaatracted 
shuttle urithout latoral opentogs ^ entg aad 
whereto maana it provided for pemtltttog tte 
ahuttle to be qnlokly and eapedlUonaly thread- 
ed, and for preventing aectddntnl nntoreadtog. 

ICE MARiXq P. O, 

Box 168, West Berwlok, Pa An oblact ot tbia 
Inveatioa I* to provlite moana whereby a nnm-. 
her of btoekt of le* omy be quickly aafi cheaply 
manufactured through the ogency of a freoa- 
tug compound. A farther object la to provide 
a machine for manutocturtog l«* tibleb will 
aooomptiab tbe freestog of the water to very 
abort time. 

■aUmrayo iMd Their Arooooortoo. 

STATION INDICATOR.— W. B. HlbL, Hotel 
Boneca. Baa Franciteo, Cal. Thin improve, 
meat haa for It* object tbe prevltiea of a de- 
vice operated eatomatioally by fluid nnder pree- 
Bur* or the Uko, aad nctnated tilhor from tbe 
motor or tbe aale of th* car, or from aa tad*- 
pendeat wheel maatog on tbe mil. 

SWITCH 8TAND.--4I. F. Pnium, cam of 
Goldateto A Miller, El Paso, Tea. The tnUn- 
tloo here la to prevld* a slgBa) dovtoa toe no* 
to connection with tbe opemttag moCbaalMB 
of a switch, for todlwilng by a vtolMe signal 
th* potition of to* switoh, aad meaaa tor opar- 
atiag the signal ao grtsagad that tha awtteb 
oporatlng meebanlam ;gtaaot he operated nMU 
toe tiganl is act at tenger. 

NAILWAT TIN.— W. O. Ban, 1773 WfiHW 
St, Dea Hotoeo, Iowa, abd IX 1. McDonald. 
This tovontlon pbotUIm tiaa vrbcMto toa INe 
of toe article Is pMloaaodi paorlde* tieo la 
part eoaatmeted of mnCrato, too cegereto to 
lag retnfbrosd to anpport anrfnau atralna; pro- 
vide*, a atnetam adapted tot rapid toalalto 


Hsaisrss?.,' 

-'tuiu - », , irgMOK. .4 " 

ititgia dwtoito Koto mmi o i gi iid* 

pgfR*** to tol* to** to to iproTUt 
too MtMi grail la paaMM gg ttw to Mto 
a gmanat u to camtitoMW^t H ttg.toH 
aad to* vrtigbt ofg toato toatogfovar tta.mu. 


TON WAGON.— «. a nmaamw, gw MtoM- 
paa gg. Buffalo, N. T. Tbia tiagoa oan bo 
raadliy moved about and a*Mt gi a aaad on 
dirt wagoA It la bdUt of aoMly awa wbto 
plecea to allow a cMM to foddlly tgk* too 
article apart aad regalto to* ptaeak and tobnlld 
the vtagoA tons fumtaMng meSM W oaoupp 
to* tolM aad gtvo It ednoatoWto tmtntar 

•tortoWlliN to WahlotoA 

DRAFT BQUAUttB.— IX M. MokKm, WT 
N. 7«to St, Mhabnttog, N. t. Nkia 

draft agnaliMr la adapted toe naa on tmeha or 
otiM* vabUiao, dmn to tolbw obo, «wo *r 
tbra* nnlmala pnUtng abre»n ao that no lo**r. 
age vitu to aquattsod. th* igmtiog tonirllMi a 
plnraUty of lotor* In plititol tolattag wtto aneh 
igthgi gad nlag grttonlntcd throagb too modtom 
gt aprliHA ocnoUnar Is ndgpled for na* 



Witt oag two or torso svalagtotraag It belag 
detimbh In oomo tootancos tone the Utonnh 
-need vaitt TeMctso he changed at Short aOtiM, 
and the otmelore of tbo devtoe Is parttenlarlr 
sdaptad for auto ehange. The aecompoaylad 
engrevlag show* a plan view of toe dette*. 

REARCHLIQBT.— H. BALamint, U4 Long 
Acre, London, Rngtaad, anifi T, WtiirAKaA Id 
BlaadfleMs Btmet, Bnibam. London, Nnglnad. 
Tbe latoaalty of n boam of jlgbt pictoatod 
from a lamp Is hero toc rea a ad vrltboat adding 
to ton ala* or povror to to* borger. A grontor 
cone to Ugbt from tb* front to tbo toun* Is 
ntlllaod than baa hotototor* b*«a poealMt tUa 
Ngbt bting oanaed to faU on to* aiUn ttOotoor 
ae toat the Intentity to the toaia poodneed by 
n glvsa bamor ta graatiy toctaaMd. 


DWraGN A 1UNDSBBCBIXF.-Mai«a 
M. Miaaa, OolftH*, Wagb. latid* too liordw 
to tbia ocngBMgtal detiga » * hot* itid 
matoad vrltb iMidiwiaga agnlMs to rWgtIrgly 
oMB ate. UstOMon too four qid** to toto . 



’ tied; pMTides cnsbfaMM for tb* taUvwy dgUpi *toto la grafy htgaeg to po«mt idr toadaitlaak 
provides enshions for to* ratig totarpdsdd .bo- «Nto, Oto dtaff I* oqiapoaed W';toti»kguiii 
; twoea tbe mU* aad ooaCfol* 4dtiiNMW)ti<<d«W! tBMmi dad «hBaiUgl''«ii^ »'#0NgdMy . 

I tbu Bsld mil* aod sbriMtoM tragi 'toa '.gam* -bH|iaod< to ftiopato and' pMaMgto ' dn 'iptotod 
wmu by pomuUnito th* Mils oa 'tbd.iHlitot 'appW al to n *,'» to tog l* dll T a ti<-*>ig-ddlwfc;giSiS, . 
.and protodes tastealgga fgr aacMlag ttorMiU’ aTtoo ' 
to to* ttag which fhataaidw Or* »*0idli''4»i ' 

■taudd to potitioa, Tim gggtoiHw lilt'd 

s is& 

i tag a dioM* pdi rt i l 'Wd,'dW 




GRAMM TRS/CKS 


Anticipate and prepare 


W Hi^N the temperature 
goes down your horse- 
hauling expense goes up. The 

first flurry of snow farces your borses to work 
slower than ever. The first ice coated pave- 
ments are responsible for the thousands of 
accidents, falling horses, maimed hones, 

and hones that have to be shot. 


The Gramm truck is as efficient in zero weather as it is in 
June. And in June one Gramn' truck can do the work of at 
least three first-class teams. In some cases one Gramm truck 
can accomplish as much as four and even five teams, but this 
varies, according to the nature of your business. 

Gramm trucks will plow clean through big snow drifts, 
without a bit of effort; will not be affected by a gale or a 
blizzard; cannot slip, slide or fall; operate as easily over icy 
pavements as over asphalt; do thirty miles of work at 10° below 
zero as readily as at 70* above \ in short, will make as many delivery 
s^ps in the teeth of a terrific snow storm as on the fourth of July. 


The piling up of snow in the streets means famr 
dcHvcrics pen* mile, delivery radius, and swvrv out 

ol patience ctistomen. The huge snow drifts that form in the 
out^ring and suburban diatrictB, wldch jour horses are absolutely 
inutile 4i» .btic1t» mean a transportation expense, which, in the 
eyes of anhaaij bhsinesi judgment, u a rpnk extrenMqpmce. The 
cost of haultgg fperchandise (by ^rie) In the winter has/ in, 
•einie imtaooei, been Ibaiud to be greater than the profits on die 


The rapid approach of winter is something every transporta- 
tion man must face. Anticipate a little this winter. Think now, 
not after the season is too far advanced. Prepare for what you 
know is bound to happen. Be ready for the most costly hauling 
period of the year. 

The Gramm truck has been in use for over ten years. It 
is built by practical truck builders in the largest individual truck 
plant in America. It is the most highly developed and practical 
truck built. We have studied transf)ortation requirements and 


te dte luan, means perisifaliig horses, 

espsipihuut^ vvsd^iy bills and big hl^ due to 

.'to' die 'hostel -|ote- hundreds of thouttuda >pif '' dollars 
^ he eawd. As yott.-diailuir«hange 

htein 


problems for years. What you are up against we can solve. 

We will be glad to send our nearest representative or maybe 
you would prefer to call. Gramm transportation plans, equip- 
ment, facts and figures are worth your most careful consideration. 

All advice and information grads. 


‘Ikmrn lHUemsDnpk.O> 




Ipmapiliy, Lhna, Ohio 




Musde versos Eii||ie 


RELATIVE EFFICIENCY OF 
HORSE AND TRACTOR , 
IN HAULING / 


As s hanliBK-eni^, tin Horn hu bcsi bntsB bj ^ Tndar. 

The cost of hMiUiif with Horses is 23c per toaa^; whib the 
cost of hauliag with Truton is oaljr lOe per lea aiSe. 

Onr nnits of freight have hecoan too favge fier 

Sixtcea Horses were required to had a sii«lo stoel girder frm 
dM frejgb'shed to the Wodworth Biflduii. 

Om tractor, for less thaa hdf the cost, codd have dooe tte wash 
of these sixteea horses. 

Oor tonnage has becoBM too great for Horee'haaBng. A single 
ore-boat carries 12,000 tons. A single wheat train carries 
100,000 buhek. 

We Blast move from Mnscle to Eagine-fraai sbmU, feeble Hones to 



A single large OilpuU will haul a 50-ion 
load on level groimcL 

Rumely Products Co. 

an«arporatod) 

Powmr-Famung Maehinmry 

, La Porte, Ind. 


Trade Marks 
Trade Names 


Do you use a Trade Mark ? 

Do you own the Trade Marke you ose? I 

ybif should read this booklet to obtain a dehnite 
and clear conception of Trade Mark rights 


TRADE MARK is a most valuable busi- 
/ # ness asset. It will pay you to know how such 
/ JL marks are made valuable, and why and how 
they are protected. The registration of trade 
marks is explained in this booklet, which gives a 
thoroughly comprehensive idea of the requirements for 
registration. The elements of a good trade mark 
are fully discussed, and many tests to determine the 
requisites of a desirable trade mark are given. 

The booklet is printed in two colors 
and is illustrate by fifty engravings 

Send twenty-five cents today for « copy 

MUNN & COMPANY. Solicitors of ^Patent 

Branch Office. Washinglfm. D- C 36 1 BROADWAY. NEW YORK 
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pendulum intii e bob of nlckel-pleted biMi rartSat 
Ugbtlr on * pincb of nickel flUnce. lupno^ted by a | 
borteontel oopper plate. The cobenr wm inenrted 
In n drcult operntinv n relay, which Uafatwl a 
mall lamp whm the cunwnt paaMd. The auCber 
found that when the copper plate waa towered the 
oonnoctlon between the pendulum and tbe nlekel 
fiUnta wna not Immediately broken, but waa main- 
tained by a mobile and lletIMe UtUe dtaln of HI- 
Inga, aometimea na long aa 2 centiraeMra. Only 
one auch chain waa formed at a time. While It 

lasted It oontlnued to hOep the lamp bomlag. On 

cutting off the current the chain coUnpeod in a 
abort tlmr riUnga of aercral metala ware triad, 
and It waa found that the chains were readily 
formed by the noble metala. but not by Iron, mag. 
nealnm antimony and biamutb The author doea 
not attempt an explanation, but If the phenome- 
non to due to eiectroatatlc attraction. It It evJdeot 
that the contact between the partlclai muet be 
rery Intimate Indeed, and thto la more Ukely to be 
the case In noble metala than in otben Note that 
both Tommaaina and H. B. O. were unable to 
tana cbalna of iron fllinga. A. We had not eeen 
tbe Citation from tbe Campui Aantfua tdien we 
prepared the note In question, and rery gladly 
give the credit to Tommaaina for the orlgiiial ob- 
earvatJon at tbe cuttona phenomanoo. 

(12713) C. B. W. writea: Ai a gubaoriber 

tor over thirty yearn, and an ocoaalonal ooutribtt- 
tor. 1 venture to take oxbeptlon to your answer 
(laiwi) to F. 8. In your laaus of November and. 
ta thto quite an adequate explaiiattonr It It wern 
true that all trees "grow toward the Ught and 
warmth of the sun." then every tree would paint 
toward tbe enhtUal tguator (for that T 
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Hiiclt*S*w l^tadct \mt b«> 
itkodiird in mainr ihop* 
Will outeut, oonmr 

S^BMiids Ibd[^wi 

CFwwinm 

—hmcn tb« itniitt m imifona diwnghout tlw 
mmmiit eau<.fnKr, nmi wtierMtf with !■« 
poarar, tfid wsMf loqc«r, 

fr«e THaI Offer 


HMrit fiii'al nm w«(i oa (taonudao 

MpM Hm •CO, tbo oiifMt of dUoti «•• to rutt 
^ Mo*fr boUi mtlKNU tba or cMOllae I 

tnfw Inr iptaniMtfoB toflad tt <u«d • i&Mbim 
hMdiimiit«C«ddpiMi)d»lMiiiwkM. A.W«fael 
wir e tty no lUcfa macihloe wr you dtucrlbe am he 
MHOMrtHl, dno* • dnutmo OMiiiot jMWlnee deo- 
CrMtc «Bougb to nw • motor utd otao to run 
UMlt w n cMieratar, •ftw iMrUiic It vtUi • dry 
iwUMy. Such urMicamoBti taro henn trM 
nHay dWM and have almri MiM. No more 
power oMt <nm« out of any madhlM than ia put 
Into It; nor even •■ mneh, dnoa anme powir ta 
•twaya eonaumad In tumbw the OMchlne lueif. 
IfaM la, In owooailiia Inertia and Metlon. It you 
ate itttateated In tlw varloua waya In whleb men 
hare Med to produce perpetual motion, we would 
refer you to our CorvLaweitr. Not liao. 1131, 
litt, lUS. UW. 1137, 1188 . price ten oenu eadi. 
They are fuDy iUuatiated. 

(12715) W. D. J, Mka: Will you kindly 
•drlae Ola common metal which hae the leant ex- 
pandon from heat? Alao the metal (cammon) 
whioh taea tba gteeteat axpeiMian from heetf 
Them metala ahduM be able to wlttaetand heat of 
aoo or TOO decram without detortoratlon. A. We 
dre you herawltit the retadre expanaloB and the 
mdOnc point of aaveral of the metela, havlnc the 
leiat and the cnateet axpandon. They are taken 
in pert from Kent'e "Memianlaat Enctneer'a 
Toetoet Bock," wUefa we aemd far fS OO. and in 
part calouiatad ftom other eoureea. If the num- 
ben given m rMedre expaodona have four more 
dphen preOmd, with the Ueolnul point removed 
finir tdaom to the left, they wUl become ooeffld- 
entaofexpeBdao. givlnc the emoont of expandon 
ftw 1 dag. Pahr. per unit of leoKth. 


Wrought Iron. ... 0.0640 

Cobalt 0.0088 

NIcImI 0.0608 


M «m *“nto CarpaMat'e OuUa Baefc** 

8 iai«ipdsKy.C(i.rarFitelAiiriilMA 
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LckcatA Your Qliie 
Prloti As YiM« Locate 
Your 

Blue i^rint* gre fileit vertioillf in 
manilii fddera in di« Y lUMi 
FIm Fit*. . Thece foMen .«r« uio 
deiM tike .the foUeiai Itl yiMir,,e(»r« 
MHKiiMlenM Hlf. IVnifti Jtre bet 
Mona ood Are bMnii# 

V A to th^: who efc 



Prosperity 


We would not warrant any of them metala not to 
datarlorate If kept at a temperature of 800 to 700 
deg. rahr. In the pramnoe of moiatura. 

(12716) C. D, I. Mka: It oocura to me 
that thara muat be a very dadded gyraaoople effact 
from the npldly levolvInB Bywbeel of an automo- 
bile motor. Placed ae H ueualiy is dIracUy behind 
the radiator and paraUd thereto, what would bo 
Ite affect upon tba motions of the ear. and how 
powerful would thi* effopt bef It would be Intin- 
eadag to me. and doubdeaa to many otbars, If 
you would anawer thme queattona Ihrouab (he 
aalumna of the SaiavTinc Akibican. A. The fly- 
whod of an automoblto engine baa, m you aup- 
pom, a gyraaoople affect upon tlw machine Ita 
numerical value depends upon the wdght of the 
whed and dm mwed of ite rotsdon. It la not ao 
great that It la dUScult to steer the car. Some 
have Med to amount for oeruin aoddeutt In tide 
way, but we doubt If the attempt la a euoaem. 

(12717) J. A. B. Mka; In the eleotrolyaia 
of water, where the pohM of the battery md in two 
eeparate teat tobm. fllied with and Inverted under 
the water fiir aoUaedng the bydrogan la one and 
the oxygen In the otlier, how doM the oxygen 
atom manage to travd to one tube and the hydro- 
gen molecule pom over to too other tufaeT If the 
water moleoula le decompoeed at a point half way 
between the pdee. and outdde the tubm, would 
not the two game form a bubble end rim directly 
to the Burface of the water, and tbue nenape Into 
the alrf Or If the decompodthm ooemred at 
etther pole, how dom the gaa llberatod travd over 
to the other tube without eeeaplng op through the 
water? 1 have Med to And tbeae thlagn agplahiBd 
in toe new Bacydopedla Britaanica, but' the eub- 
}ert rune Into hma, and right there I atop. loavw 
fall to iMd your Notm and Quatim. and oTtan Ond 
the moec veluable tnfonnatimi, ahmg the very 
Itnm upon whioh 1 had dedrad mora light. Al. Do 
not be afraid of an Ion. It b dulte inaooant. Itb 
•imply a amall partlde of a aubdoaoe which b 
oarrylng a oharge of eleaifidty on ita back. It b 
moving about. The word km mewH going, a 
travebr. Now hydrogau kma carry paddve 
ehargan and ocygen Iona carry nagattva ebargat. 
When a iltUe aulphurlc add b added to tba water, 
a gnat many kma appear. They are tonwwhat 
dUfarent from dmple hydrogen and otygen. but 
we win let that go this tlma. Thay ara thara ta 
the water tU loaded and traveUag ahmt, a buey 
huMtatatnultltudo. Jbatitag om laiaiher about. 
Now aend a direct currant of dgairtBlty torougfa 
bieh a hubbub of traveling kna. Imm^aMy a 
•tahdy proeeaduD of hma atarta up. Tba hydro- 
gen tour with their lomta of pneNiaa eleoMdty 
tiuvN to the negative poia and drop IMr hwdt of 
daeMoltr upon U awl appan? eg, aifHmqr hydro- 
gen gft. Betara thay woratayblMa tab. they 

bMoni «btbb M gni When tlmr b# thtabwAi 

gtoeMdty- The eame b trnenrthnmigiteafoH. 
Thay ualoMland Ike tat aaygenghn Mhlmbblm 
ef cm oHi be aaen In the tauM. , t«o gwhl amn 
egittt lha hmda of etooMcHy aM gtab ta. Md aU 
Ita aelion laatta to tata ptaea «n «be Mlab . We 
<«MttWb enplata the etoatroly* of.tatW w any- 


I ta. Ita litaare.qbtatebta.tad.Nta'tata 


'niere has been a bumper crop. 

This is because the tillers of the 
soil have been industrious, and the 
rain and the sun have favored their 
plantings. 

There has been industrial activity. 

The makers of things in factories 
have been busy. They have had 
work to do and pay for doing (jL 

There has been commercial 
success. 

The people who buy and sell and 
fetch and carry have been doing a lot 
of business and they have been paid 
for doing It 

The country is prosperous because 
fdl the people have been busy. 

Good crops and good times can be 
enjoyed only when the Government 
maintains peace and harmony. 

‘ This task of the Government is 
made comparatively easy because 


the American people have been 
enabled to become so well acquainted 
with each other. They know and 
understand one another. They are 
like one family. 

The producer and consumer, no 
matter where they live, are close 
together. 

This is largely due to our wonder- 
ful facilities for intercommunication. 
We excel in our railways, our mails 
and our telegraphs, and, most of all, 
in our telephones. 


The Bell System has fourteen mil- 
lion miles of wire spread over all 
parts of the country. Each day there 
are twenty-five million telephone 
talks all the way from twenty feet to 
two thousand miles long. 

The raiser of crops, the maker of 
things, and the man of commerce, ail 
are helped to co-operate and work 
together lor peace and prosperity by 
means of the Universal telephone. 
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American Telephone and Telegraph Company 

And Associated companies 

Ofw PoHty Onm Sy&tmm Univermit Sgtruie* 


The Fifteenth Annual 
Motor Number 

For fifteen yean the Scientific American hat publithed an 
ANNUAL MOTpR NUMBER in which it hai presented 
the moat advanced infannation on developmenta in motor car 
deaign and combuction. 

Every number baa been publiabed only after conauhation 
with men who are moit competent to decide what wm moat 
valuable amoog the mnovaboM propoied. 

Thit yew we have coniulted not only manufacturen and 
uiera of automobilea, but abo the more prominent deaignen who 
are memben of the Society of Automobile Engin«<^- 

The result will be a number that will give the very latest 
mformation on the new dunga in the world ^ moton. 

Among the subjects that will be taken up are the following; 

Aatomobilt Mm, put, pmtnt, tad hAmn: An article 
which forecasts the appearance of the future car on the basis 
of developments in the past 

Fmrtmnlup OsPNCigfchi a Car; A problem that puzzles 
friends who to stay mends. 

XfrgMM jSairfota Carbareten M Cmuerten: Gaso- 
line is going up in ptioe; kerosene is cheap. The kerosene 
autoR»j>3e is coming. Hence thii article. 

Mnr (g rgglfM g c gn tay an’tA a asotar wogaa : Practical 
auggesttau to those who Mve had experience m handling only 
dray horsei. 

laft gfdg alearfaf aad caiitar caatrol: An iimovatkm kn- 
pBitially dtawtedl 

n* OMaMiliM aT dtf laater ttmek mud (fba kont coat- 
pm t ti: A ftaa^ilitaratioit of the gtaphte Scsenitfic Aineri- 
can leiiKi Ihllt ihowa what a poor piece of madiinery n a 
hone, oomptad tahfrtiMtarttuek. 

fiMT $999, turn $im 9,>’ etc.: 
A tata whta MHilta ABMOtafr-aieide ear* accoi^ 

A cdotad eata^'iltanh At Beneker. 
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Sendiiw Photognphs over a Tele- 

iCimeludet frtm'ptge ua.) 

H V HO d4MdKiur<! that they wlU prevent refiec- 

e5I«nS5J«#»B which mlKbt fo« the picture, since 

elevatinnH alt th^ gelatlu prlntH on 
HI' Sam FWk N. Y.,UAA. the trauMiulttltifC cylinder ocMiHtaiilly dial 

* W J'" ih t^nit itc I'lace Ihf conductln* plate of the rheo-j 

a mlcrophoiiu and the current that la sent 

■JWHW JLdBtllvv throoKh tlu! line mriee In Intensity pro- 

M «!.>« AOT a aiCB BwiNo-cA-TAUKl portloimlly tu the elevations and deprca-l 

yUBUIfUll UWB C O. . Ill fah w t It., OimImhB. 0. gj„y„ yf fjjy ortulnal gelatin print, the 
|i^L« ^*RA||MPC’* Pam^iva Uitrror of the oeclllograpb tu the recelV' 

|I«f IIAIUlCa rOHtlTe reea a,,p„rut„„ movM almost coMtantly. 

I lJ||k 1 T- „* I a T*\ *f|n Itecauae of the mlrror’e movement the 
r \^pnKllli &^rUlS pencH of lumiuoiiN ruyu rettecteil la turiuni 

tA NA^hi^j. a • .aii^ *'*'"*" *'*'**'*- **‘^*'' center to the 

* ** Swing „f tjn, It euconnterH the iierle« 

HcreetiH which reduce 1 (h IuoiIuoiih lii- 
F. ft lao. Bvact Cn.yjSty other hand, 

C3HP * E*taiMtl8 ' Hlnce the heimltlve film Iuik been jdaevd In 

IftW Rohr StoMt RmUM, llUnah '’****'^ IKwltlori relatively to the mirror, 

wSSTioil) “>«* ‘HwnlnK 1 h contlnnally lllumliiated. 

I A TT^ Hence when the jiencll of raya falls on 

laAltuSd I I 1 ^ -In'ffii *^* ** <he lens, the apMolute trnnH- 

SOUTH aSNO MACHINE TOOL CO. piireiicy of the InteviKMeii Kcre<>n prodiicea 

411 Madhna SWat, fleutfc Baad, lad., U. S. A. j,,, eKllnctlon whatever. The luminous 

**RE0 DEVIL" GLASS ^CUTTERS. is a muxlmum, corresponding 

with a hlHck portion on the original print. 
Blit If the JumlnouH rays are reflected to 
•» ju f f a" tlie edge of the h-iiH. the ahsotute opacity 

iiumVm « unm screwii lilt er( loHwl cauHCH a coni- 
Ulete extinction of light and hence white 
In produced Kor all the tuterinedlate 
aiNTM A mMEttWAY ct>.,.iM rii-^tr- «i.. Hw v«A cwl pQ^pioiy, „f t^o reflected bundle of rnyH, 
the Ncole of NcreeiiN deterudiies the corre- 
n OfTTf'^ apondlng bulftonee and the desired photo- 




gJP: 

THE GUNN FURNITURE COMPANY, Grind Rnpida, Mickvia 

Mskmof 

OFFICE DESKS, SECTIONAL BOOKCASES, FILINC DEVICES 
CsUlott on RoanoA 


ITM A mMEttWAY ct>.,.iM rii-^tr- «i.. H«o v«A cw’ „f t^o reflected bundle of rnyH, 

^^RHRMMNNMMBBRBBBRMHRi^^. the scale of NcreeiiN deterudiies the corre- 
n fTf7Tr ' I ■PU'tdlng halftones and the desired photo- 
I graphic elfect Is obtained. 

iBBTc^SWISS FILES lly varloiiH tiiecimnical menus the so lesj 
other h5gh-da«i screens can be very exactly graduateil 

oil ai« ahown In “THE TOOL- and the rotation and sensitivity of the oh- 
3NGER.” — hi 37S page*, and will be clllograiih controlled The Image re- 
lied on receipt o( 6 cenw in aunipi. i->elved conforms absolutely with I bo orlg- 
MONTGOMERY & CO. jj liml. In one of the accoiui>auytn lllus- 
I PiiltMi Sweet New Yerk JJ t rations WO reproduce a picture traua- 

mltled over a line 450 miles long. 

ROTARY PUMPS AND ENGINES 

Their Oricbi end Deveiepmeat SolutioH of thc Stecl Rail Problem 

(Coaolsded irem pa„e , 

dwwM.dn nnsniciion u« veriow torn 


"••••l■I^R5•■!^^and other high-claai 
Tooli are ahown in “THE TOOL- 
MONGER"— it* 37S pager, and will be 
mailed on receipt of 6 ceiita in runipi. 

MONTGOMERY A CO. 

l«i Piiltaa Street New Yerk CPr 
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wtgwiiltOT 

EljiiSfli'felr 


arch. Fw «eb br forged well an< 


FOR SEWING LEATHER 

ateke ever 200% sreAto. awg-BSEZlSIilXi^MK 


(Concluded from paye (a I 
Ilf each grade stwl were made; the} 
forged well and were found auriafactory 
TAIIMC I. W.lHTK AND tTRABLB PROPtirT 
VIKIM 14 MILDHTKKL INIKITH. 
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/ Sanitary \ 
/ Woolen Underwear \ 

' has a world-wide repute- ' 
tion, acquired atrictly on 
iU merit*, having atood the 
teat of 33 years. It ha* 
always carried a guarantee 
of pure wool, and i* recom- 
mended by the medical pro- 
feiiion for it* preventive j 
I and curative propertie*. I 


Experimental & Model Work ; 

Oreahr and Advice From 

Wa. G«rdaai ft Sob, iz-m PaA Place, N. T. 


This 

1913 \\ 

Catalog 




MASOIfS NEW PAT. WHIP HOIST 

far Outrlaear hoiata. Ptater than Etonttqr*. and hiSirt 
&ee« hom teem*. Bavoa bandthig at lea* ctpeiua 
Mamihiitnred ky. VOLNEY W. MASON A CO., lac. 
PrerUaee*. a L, U.BA 


v'tiWtRfifli. CO 

R:;U)i.t.P0K'’ CGNN 


INVENTORS m largeet 




R3i MaficRl Apparatuf 

IRSP Oraad Bwk OaMng. dw TOO enera*- 
tagaStc. pturtfa ifick* OMhtgg Free. 
iMRnilIAtCS. R ki Au a Aw .4M SWkAwaa*. NwrTedi 

mmi^ 

fAlRKIR, STEARMS * CO., 
m«^ RmMoM Avfa. BropUym N. Y. 


In conclusion, iitteiitloii Is drawn to the 
four illuslrutioiiH iii the Isittom of jiagc 
n:W, showing the rcsulls obtained with an 
cb'v«si-lnch Ingot, wctgblng 1,1151) iHimids. 
It will lie uo(ed that wlicii the Ingot had 
Isani rollwl down Info blooms aggregating 
thirty feet in lengtli. It was necessary to 
discard only two feet .slv Inches A sec- 
tion at the liiuer end of this dlwnrd 
Hboweil only a slight eiideiice of plis- A 
Miwtloii at a iKiIiit one Inch further down 
the liliioui show'iKl absolutely sound mate- 
rial w Ithout un> sign of pipe. 

Now hero Is a process, which. If It were 
adopted by American rail manufacturers, 
would enable them to furnish the rail- 
roads with a rail that was uhmitntoly 
sound and free from the lurking menace 
of lilpiiig. 1'lie Inventor has found that 
tlie decrcasisl cost iier ton due mainly to 
reduced discard Is from two to three dol- 
lar*. We tiellevc the present price of 
rails in the market is about |29 per ten; 
and we venture to believe that If the 
railroads, esiieclall} those in tho BaHt. 
where the tratflc Is heavier and the 
weather conditions are moro trying, could 
by the iwyment of slightly more to cover 
the cost of lustalUug the plant, tiecnre ab- 
solutely sound rails, they would be found 
ready to do so. If we read Hlr Kobert 
Hadfleld's wtier aright, however, tlie total 
cost of the output, If It wtasB large, would 
tie reduced. 
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J. M, HANSON^S 
Magazine Agency 


Save Magazine Money 


Our 1918 CsUlai (44 psgM) liata more 
than 3000 l>*riedlc*l. ii^ Cl»b OHm. 

It’* • UG MONEY-SAVER, and is FREE 
to you for the asking 

iir NOW 

Am. HANSON’S MAGAZINE AGENCY 
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Catalog of Textile Books—Sent Free 

Our dcn-iiptivc catalog coiiuliia a lint of all the hooks in the Fiiglisli l.iiigiijgi' mi 
textile subject* that are in print and that air of prrseiit value, i'l.tssifir(i iiuib-r tlir ditfri- 
ent »ub)rcls to which they pertain. TIuh catalog slioulil he m the possr'--ioii of i vrrv 
one interested in textile manufacturing It will he srilt free iit>on applic.itton 

TEXTILE WORLD RECORD-TheMagazine for tbeMiUTrade 

ia an illiistratrd monthly of 250 to 300 Iiages, devoted to the ptocessr., piodurts .in. I 
machinrrv of textile manufacluTc. 8.nnple copy, subscriptiiiii .uul advcriiMiig rates «ill 
lie sent free to those mciiliuning Sciaiitihc American I 

IdOrd & Naufle Companyr, 144 Congresa Street, Boston, Mamm. 






1 Miitfl 'NhH h‘ ”!' i‘’!lM JinliHIllllllll 


ISiXIT*EKfflrrH TEAR i 


ClENTincAMERICAN 




THE WEEKLY JOURNAL OF PRACTICAL INF 


l^] NEW YORK, DECEMBER 28, 1912 



iiiiiii; :'iiii ',;;,ii!:i';iiiiii 





if'/' 










S%:: 



.ffh'. 


tw rim tbc ■ 




i iHtm Rieturti la4lcBt« fbc aarlri •troiglh In dtrifiblea of the lending Europenn mlllUry powers. 
U IRI^TAAY EUPREMACY OF THE AIR..^L->[8oe pnge 650.] 




iit!;!!i;i|||l!i!iiilll!li;ilMii;ilMI!;l.iilllliliillllllill!.nillililili!!illillillilli;illllllil!|lllllll|lll||||!illliillll!lllllHllllllll||||llll!ll|i!ll|||l!llllllllllll!IIH 






546 


SCIENTIFIC AMEBCAN 


SCIENTIFIC AMERICAN 

Foundad 1845 

NEW YORK, SATURDAY, DECEMBER 28, 1912 


Sttbieription RatM 

Bobucrlptlen nne year . . 

t'wtaie prepaid In (Inilnl State* and poaaeeelplii 
Mexli'o Cuba, and Panama 

Snbipriptlnn* for Poreian Countrlei one year, pMtateprepal 

SniMcrIption* for Cjinnda one year, poataae prepaid 

Tka Sciantific Amarieaa PabUeadona 


Munn A Co., Inc., 361 Broadway, Now York 



Thr puipouf! of thin journal U to record avcuratel]/, 
timplp, and ifUrt eitinffly, the trorld'g pmgrc»» in sden- 
tiftc knowledge and ^nduafrial acKievomcnt. 


The Automatic Railroad Stop 

T IlE^ItroimKiindn of “TrulU" wlilcli the Now York, 
New Haven and Hartford Uallroad Company la 
currying «ii through Ita prealdent, Churloa S. 
Mellon, la aomethlng unl(|U«‘ lit the hlatory of rullroada 
Comtneiiclng with tho letter of Vlce-l’roaldout Mc- 
Henry In our Ihhup of November lOth, replying to our 
article of October 20tU on the Weatport wri*ck, theae 
Bullelliia of truth (or whatever they ahould rightly tie 
called) li,\ the rtiilrond company, have been continued 
In the public preHN In n aerlee of largo-tj'iH' atulements 
bended 'Trutli” and nuiulMTed conae^tlvely. Acting 
on tho auggeatlon of the Interatate Comiueree Comnils- 
Blon that "riillrouda ought to unitedly oxiierlment with 
the automatic train Ht<ip until a device of prncUciililllty 
of general nne Hhall Ik' available.’’ Mr. Melleii nunonneea 
In blH third bulletin Unit ii reward of iflO.lXMJ will be 
paid to whoe^el■ (dmil Ural lii\ent nn uutounillc device 
that will Hiilely arrest iin exin'cus steam liH’ouiotlve 
that has passed the danger signal. 

We congratulate Mr MelUui on being llie first promi- 
nent rallroutl oltlcUil to reissle from the aliogettier un- 
tenable and lllogleiil pohUIoii wbich has been held for 
HMiny .tears by rallrond men, on the (jncstlon of the 
nutomntic slop and other devices deslgutsl to take the 
ofK'ratlon of trains out of tlie hands of cureless em- 
ployees nl the critical moment and automatically safe- 
guard the IHes of the iiHNsengers The railroads have 
claimed that automatic rnlintad operation Induces care- 
lessness, the employees deis*ndlng uiion the automatic 
devices and eesslng to exercise that vigilance which Is 
re(]ulred of them. This extraordinary attitude cropped 
uii during the Interstate hearing on tho Westisirt dis- 
aster, when the New ITnveu oUlcliils stated that the 
Introduction of easier cross-overs would make matters 
worse, since they would tempt the engineers to rnn 
over them even faster tlian they were now dotng. Mr. 
Mellen evidently Is still of that opinion; for In hU 
“Truth" No 2 he says : "Had the cniss-over ( 10) bean 
II No 20 the result would have been the same” — a 
atatement the fallacy of which any hlgh-school grad- 
uate, of average Intelligence and with an elomenfary 
knowledge of physics, uouUl prove to Mr Mellcii’s siitls- 
fttctlou In a few minutes time. If "the result would 
have Iteen the same." why In the world is Mr Mellen 
giving orders to replace the No 10 by No 20 cross- 
overs on bis line, us he tells us he has done in the 
veiy next jiarugruph of Truth" No. 27 

However, we are greatly eiicouiaged to lenrn that 
at least one great trunk railroad Is prepared to Install 
the automatic slop, If one that Is practicable under all 
vveniher conditions can be designed; for tills means 
that when a home signal, sol ul ibiiiger, says "Stop!” 
trains iiilt stop, and trill i(«(f unitl the Mgntil arm hag 
diopped heforc prooet ding into thi nut block At 
present llie ^glnev'r otops, and, by iiermisslon of the 
railroad, is ‘•llowed to advance "<-nutlously'’ to find 
out where the ohstruction Is He Is c\i»ected to do 
this, wllbAut ruonliig Into the broken rail or the (ruck 
vvr(>cker’s Otmilhictlun or the stalled train and so mak- 
ing confHOlon vlromc confounded Sometimes hi* suc- 
ceeds and sometimes there Is a collision. 

Tlie rallrimd offlclals do not like the automatic stop. 
They fear that it will "slow down" trnffle They be- 
lieve that the fundamental principle of safety embodied 
in Ibe iiliriise "no two irnlns in the same bl(K>k at tho 
same time" Is unworkable They will tell you that 
the lionic signal niitj' la* at danger Iss-uuse the electric 
npiNtnitiis g(>\tirnbig the niilnmatlo action Is out of 
order, and that in this case the train might lie lield yyp 
Indefinitely. In answer to this, it Is sufficient to say 
that a elnDle telephone lino extending from the Hlgnnla 


to the dlspAtetaer’a office would enable the oonduetor 
quickly to anoertala the facta. 

That the automatic atop ta ptaetfeaUe in evW7 way, 
that It la tafe, accurate and not nn IntertereDce with 
the operation of a dense, fast traffic, ia proved bafotid 
all diatmtatlon by the results oMalfted on the New 
York Subway, where the stop baa been Inatallcd for 
many .Tears. HlKual Engineer J. M. ’Waldron, of the 
Interbortiugh Company who operate the subway, telta 
UH he is satisfied that, with alight modifications, the 
automatic stop as used in the subway could be applied 
to trunk railroads operated by ateam— and surely this 
gentleman ought to know. 

Let us look at resnlta on the subway, which in 
regard to Ibe density of traffic, and the smalt headway 
of 1 minute 43 secouda under which trains ore run, 
preoentH the most difficult problem of operation by 
block signals in the world. Recently, during nix days, 
this system carried 6,5U6,0IM> passengers. Of this vast 
total from 7U to 7C per cent was rushed over the expreaa 
tracks at stieeds of 40 to 00 miles per hour, under the 
protection of the automatic stop, and of course, of the 
automatic signal system The record of signal and 
automatic stop failures shows that signals have failed 
once out of 401,110 movements and that the automatic 
atop has failed once out of 277,846 movements. In 
other words, there has been one signal failure In about 
three years and one automatic stop failure in a period 
of over two years. 

Of courae this wonderful T«cord ia due portly to the 
fact that the signals and stops operate under Ideal 
weather conditions, being under shelter. For steam 
road iqieratlon some modifications would be necessary; 
but as the result of an luvestigatlon wbiob we have 
made among signal manufacturers and railroad men 
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tJnleaa the prognosttosHem of iwral atfatogy 
tactics have been wrongly made, the CtMunes of 
future nav'al campaigns will be deddM chiefly by 
modern type of fighting ship known as the d 
nought. Other thtugs being equal, the natloa wbtdb 
can put the largest number of these ahtpe Into the flylit'- 
Ing line will have the command of the sen cuid ttHr 
prises of victory secure within her grasp. let us, th^ 
give first attention to the questhm of the niiltltm 
strength of the leading navies bi ships of the dwndr 
nought type. We include both the batttaablps and ttWr 
large and faat armored cruieen; and atnoe ohiin ate 
built and eommlsaioued very rapldiy in tbeae dayg, we 
will baoe our comparison upon the oontdiiad totaia of 
dreadnoughts, built, building or authartsed. We Ibid 
that England beada the Hat with 86 aueh sblPA Ger- 
many being a strong second with 28, followed by the 
United Rtatea with 13; Rnsela, 11; Italy, 8; France, 7; 
Japan, 7; and Austria, 4. The algulflcant fact for 
us in this comparison is that Oermany, than whom we 
were stronger a few years ego, will within the next 
few years have 23 dreadnoughts against our 13. And 
yet Congress was guilty of the unspeakable folly, this 
year, of cutting down Iho modest request of the Nary 
for two battleships to one We should build three at 
the very least next your. In order to keep up with our 
yearly programme 

In battleships of the pre-dreadnought claes with 


who have hod wide experience, the conviction is Isinie 
home upon us that, if the railroads really wish to liistHlI 
the ttutoiuatlc stop, if they are willing to spend ten 
times g 10,000 for exiiertmcutal work that might be 
reviulred of them or of any individual inventor, and If 
their eminently ((uallfied staffs will assist la the develop- 
ment of a snllntile device, they will not have to wait 
till 1016 to find the desired mechanism. This glO.OOO 
offer will help; but Is iiolbiug compared to what 
the rtiilruuds UHlfiselvcM might do, if they would take 
a leaf <mt of th^Kvok of the tJeneral Electric Cumivany, 
whose eouusel testified* recently in Washington that 
the comiwny silent several ntilllon dollars In exiwrl- 
mental work to imrfect the (’urtls steam turbine. 

The Bureau of GInmittry’g New Chief 

A LTHOrOH th#g«>nerol public known very llt- 
tl^abont r>r. Cnrl Alsberg. bis appointment as 
tw Chief of the Bures u of Chemistry will no 
doubt commend itself to those who are familiar with 
his career. He Is but thirty-five years old. young 
enough to bring to his task enthusiasm and energy and 
old enough to exercise the sober Judgment and discre- 
tion to l»e expected of a man no lunger In his twenties. 
His academic training is all that can be desired; fur 
be has studied under brilliant professors of chemistry 
in the leading iiulversitleH of tiemiany and the 1'nlted 
Htateo. Indeed, so far as the mere matter of academic 
qualifications is concerned, Dr. Alslierg Is probably 
better off than almost any official wbo 1ms been con- 
nected with the Iiepartment of Agriculture In late 
years. The importance of that can hardly kb over- 
estimated; Ttm Bon n at CBeasistry needs na Ra eblet 
a man wbo has the correct scientific attitude toward 
the solution of the highly important problems which 
arc assigned to the Bureau of Ebemlstry Asaocla- 
tlou with teachers on both sides of tho Atlantic, wbo 
Imve silent their lives In the search of scientific truth, 
is the most effective way of securing that attitude. 
Because of these nssoclatlons and liecause of bis train- 
ing, we are convinced that I>r Alsberg's appointment 
Is fortunate for the Bureau and the public. 

The duties of the new head of thh Bureau of Chem- 
istry will be peculiarly onerous. Dissensions in the 
Bureau itself, tietty Jealouaies, a public press which 
has come to believe that food aduiterators, rather than 
the Incompetence of the Bvreau of Ctwmlstry ftaatf, 
have prevented the efficient administration of the Pure 
F(kh 1 and Drugs Act, and lastly, the sniiervlslon of the 
Referee Board, are perils, the braving of wblcli will test 
the toct, the courage, and fim executive ability of the 
new chief We hope that Dr. Alsberg will perform hta 
new fuMctiaus with sneb efficiency that it will no 
longer bo necessary to maintain at considerable public 
expense a Referee Board to check up the work of the 
Bureau, and that the investigations of the Bureau Will 
hencefortb be resiiected the. world over for tturir seten- 
tifle trustworthiness. 

Sea Strength of the Great Navke 

O F the many published estimates of the rela- 
tive sea strength of the leading navies of the 
World, probably none Is so accurate as that 
which is issued annaaily by the Office of Naval IntelU- 
gence of the Navy Department Hie Navy, through 


mixed armament, the order is England, 40; I'nlted 
Hta tea, 26: Germany, 20; France, 20; Japan, 13; Rus- 
sta. 8; Italy. 8; .Vustrla, 6. in the destroyer class the 
order of strength is, England, 184; Germany, 131 ; Rus- 
sia, 107; France. 84; United States, 66; Italy, and 
Austria, 18. Of submarines England has 80, built, 
building or authorised; France, 8|); United States, 47: 
Russia, 31); Germany, 82; Italy, 20; Jatwn, 16; and 
Austria, 13. 

When all the vessels now building are completed the 
relative order of tonnage will be Great Britain. 2,478,- 
162 tons; Germany, 1, 124207 tons; United States, 888,- 
435 tons; France, 808,721) tons; Japan, 613,724 tons; 
Russia, 460,207 tons; Italy, 416,310 tons; AustrU, 260,- 
701 tons, Here we see that uot only has Germany 
secured a long lead over the United Hta tea, but that 
France trill soon be contending with this country for 
third place. 

We are lieu ring a gmid deal Just now about the group- 
ing of powers in Europe. Arranging the above flguras 
respectively under the Triple Entente and the Triple 
Alliance, we find that the Triple Entente will have 64 
dreadnoughts, the Triple Alliance 36. The Triple En- 
tente win have 68 pre-dreadnoughts, the Triple Alliance, 
34. The Triple Entente will have 376 destroyers, the 
Triple Alliance, 184. The total tonnage when ail ships 
now building are completed will be ; for the Triple En- 
tente, 3,744,088 tons, and for the Triple Alliance, 1,801,- 
420 tono. 

flBlir Inltetioti 

I T to oltan Btawd that astronomy has little or no 
pmetlcal value to-day. However much this may 
seem to apply to some phases of this most interest- 
ing line of Investigation, it certainly cannot be nrged 
against efforts made to determine the amonnt and char- 
acter of the son's heat. Every living thing receives 
the greater part of its energy from the sun. Atmoa- 
pherlc ctrculatlou and climate are deiwndeot upon the 
same aource of heat. It therefore, it will be possible 
to find the exact amount of heat we receive from the 
aun ; if we can determine whether or not. it varlaa from 
day to day, and, If so, according to what law ; if we 
oan connect solar radiation with climate and weather, It 
wotiM be of untold value to all mankind. 

The HoffithaoBtaa lastltntion of Washington has for 
muy yean made special studies on solar radiatlan and 
eeally malm first in this i^rd. Evidence hoe been 
brought forward by Prot C. O, Abbot, dire^tw of the 
oatrophyslcal work of the liwtituUon, that the omonat 
of beat radiated by the sun is aot coaatont. Wi^ proa- 
eat appllaaces, however, it has aot boea puMtible to 
detmatne wtetber the w^oto surface to Offoetive la tUa 
or not. In order to attack this problem the <l»ith«»- 
ton lastttotfoa to eiectlhg. at Its statkai oa Motmt 
YFitoon tn CtoUtouto, a “towof* totoaoppsi, Biriy foot 
higii. 'XBto tnatmaMtt win be very MmlUr to the 60- 
foet towatr teleecope of the Meant Wltooit EWar Otom- 
iratory« a cut of whteh will be foanfl on fhls ite of 
oar toaoe for ^nmry 17th, iOTl ’ns fidw tohpnRW 
will atoo be tised ia otadylng the tatoaoity of 
ficcai the sky a|^ the refleqUag power of dlouda. 

Whan ooBipliked this htotruiaent will be a pvimtM 
awaits of gmiipUag wtth 'iwBie of tho iysRtop iwwkwa a'tf 
jMdar Mtyatoe, aad in the twada of Ehwf. iiiKlHtt 
nsototatWi wetotf eam ef ItoodMoMinto t« 4^ , 
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I the OiNeeteii See WalL—The pnemt lee 
eetoo, flniihed in 1906, iritidh extendi for a 
Mir waA one half tnUei around the oity, ii to 
at a aoet of about flte million didlan. It ii 
It the extension erill provide an elevated 
ted by sea wafl, whMh will aocommodate 
ouble the preront population of 41,000. 
lanal Exeevetioa.— In spite of a rainfall for 
f October of 14.01 inches, the total amount 
a at the Panama Canal reaohed 2,684,823 
which works out at a dally average of 95,734 
For 27 working days. There was placed in 
1,631 oubio yards of fill, and 66,764 oubio 
rote was laid. 

t Preaent Statu of Panama Canal Work.— Aooording 
lo the canal record, a supplementary estimate of work 
that must be done to complete the canal wu made 
November Istydrona which we learn there has been an 
increase in excavation since 1906 of over 36,000,000 oubio 
yards. The preaent grand total of excavation, estimated, 
is 911,361,000 oubio yards, and on November Ist there 
remained to be taken out only 28,391,000 oubio yards. 

New Comasanderdit-CUef of the Atlantic Flaat.— 
Early in January Rear-Admiral fiadger> the future 
oommandeNin-ohief of the Atlantic Fleet, will relieve 
Itea^•Admiral Osterhaus and will hoist his flag on the 
"Wyoming.” This vessel is the latest and most powerful 
of our dreadnoughts, carrying, as she does, twelve 60- 
oallfoer, 12-ineh guns, mounted in six turrets. Her prea- 
enoe in the review reoently held in the North River made 
her familiar to residents of New Tork and vicinity. 

A Thirty-five Knot Torpedo But — ^Tho British de- 
Btroyw "Lurcher,” during an official sea trial of eight 
hours, achieved a mean speed of 36.34 knots, or 3.34 
knots above the oontraot speed of 32 knots. The trial, of 
oourse, WM run in deep water. The "Lurofaer” is one of 
three destroyers 266 feet in length by 25 feet 7 inches in 
beam. They are driven by twin Parsons turbines, and 
these vessels will constitute the fastest of their class in 
the world. 

Oil Engiuoa la the British Navy. — The fact that five 
different sets of marine oil engines are being constructed 
for the British navy, show* that the Admiralty is taking 
up the question of the best type of marine oil engine 
with oharaoteristio thoroughness. One set will be of the 
Fiat type, another will follow the principle of the Nilm- 
berg type, two of the other sets are to be low-speed en- 
gines and the fifth Is to bo of the bigh-spood type. In all 
oases the engine will be of the four-stroke cycle, reversi- 
ble type, and the power will range from 500 up to 2,600 
brake horso-power. Various types of auxiliary installa- 
tion will be tried out. The auxiliaries on one ship will be 
driven by small-tube steam boilers, and in the other oases 
oompressed air or electricity will be utilised. The result- 
ing data will be of the greatest value. 

Electrifying the New Haven Bailroad. — For several 
years the electrified zone of the New Haven Railroad, 
extending from Woodlawn to Stamford, has been in suo- 
oessful operation. The oompany is now engaged m ex- 
tending the zone as far as New Haven, and it is expected 
that this section will bo open by July Ist, 1913. The 
new woric will embody such improvements as have been 
suggested by the experienoo gained in operating the exist- 
ing stretch of track. One of these will be a rearrange- 
ment which will diminate the effects of electro-magnetic 
induction on adjacent telegraph and telephone systems, 
which hnetofore caused much trouble and interruptions 
in service. It will be remembered that the overhead line 
eamies a pressure of 11,000 volts. 

Award of John Fritx Medal.— Founded in 1902 in 
honor of the ironmaster whose name it bears, the John 
hVitz Medal has been awarded for this year to Capt. 
Robert W. Hunt of Ohmago. The medal is intended to 
oommemorate notaUe aoientiflo and industrial progress. 
Capt. Hunt, an engineer of world-wide oelebnty, served 
in the Civil War from 1861 to 1865, and has been widely 
known tor his work in many branohes of engineering. 
Previous awards of the medal have been made to Lord 
Kelvin, Qeotge Westini^uae, Alexander Oraham Bell, 
Thomas A. Edison, Charles T. Porter, Alfred Nobel, and 
Sir William WUte. 

Some Plgoreo of Cool Plndvettau— I>uring the year 
1910, the total {coal prodnotion of four States, Alabama, 
Maar^laBd, Poiuuylvaiiia and West Viiginia, amounted 
to 28MOO,000 tons. What I9kis means will be under- 
stood vrimi it is stated that the total output for the whole 
United Kingdom la tita mate year ww 264,300,000 tons. 
In XOWii taa total outpqt for tfas worid was 768,000.000 
tons 1 for Bie Halted Kiagdom 226,176,000 tons, for the 
Uaitail atatos 239,676,000 toim. and for the four States 
named, •boro It w«b li4,filX>.000 tana. To.day the 
woiM's oui^t hm tfoen to 1,164,000,000 tons. The 
Hnnod SJagdom prodifoee 264,800,000 tons, and the 
Haitad Btates 601.600(000 toakf ffoia which it wiU be . 
seen that the output focan the United Stales is neariy 
«M Wr «hM si tha iriMlI itarid. 


Dr. Geerfle C. Simpson, late phjwioist of Capt. Scott’s 
Antarctic expedition, has returned to his regular duties 
under the Meteoroiogical Department of India, after an 
absenoe of three years. 

AnstrsUan Kadinm. — Aooording to the London Times, 
the first sample of radium bromide produced outside of 
Europe has just been maiiufaotured iti Sydney from Aus- 
tralian ores, and has a certified purity of 9K.4 per cent. 
The plant is capable of producing 40 nulligrammus 
weekly. 

The Royal GeognqiUeal Society is considering the 
question of admitting women as fellows on the samu basis 
as men. The same question was raised in 1893, when the 
oouncU of the society actually elected a number of lady 
fellows; but their action was not sustaiuMl by a majority 
of the society, and the controversy that ensued resulted 
in the resignation of the president. 

Metallic Sponges. — A Danish scientist, M. Hannover, 
has invented a metallio sponge, which has recently come 
into industrial use. It is composed of an alloy of lead 
and antimony, and consists of a loose-meshed network 
inclosing spaces of larger or smaller size. It is employed 
for absorbing resins, oils, etc. A description was given 
to the French Academy of Sciences by M. Le Chatelior 
and is reported m La Revue. 

How to Get Rid of the Odor of Linoleum.— La Nature 
gives the following recipe: Mop the linoleum with a 
sponge or a piece of old carpet wetted with diluted 
javeUe water (1 to 10). Leave over night, closing all 
doors and windows; next morning air thoroughly, and 
over the dried surfiMie pass lightly a mop wet with water 
oontaining 10 per oent sodio bisulphite. J.,eavo again 
over night with doors and windows closed Next morn- 
ing wash several times tiioroughly with water. 

A Magnetic Survey in the Sahara. — The Department 
of Terrestrial Magnetism of the Carnegie Institution of 
Washington has dispatched two magneticians, Messrs. 
Berky and Sawyer, from Biskra, Algeria, to Timbuktu. 
They are aooompamed by a caravan party, and will 
spend four or five months in the trip, in the oourse of 
which important additions will bo made to tho groat body 
of magnetic data that the department is gathering from 
unsettled and uncivilized regions of tili||porid. 

The Highest Vacuum Ever Attained kxpsrimcntall)'. — 
We talk rather ghbly of high vacua, or even of a perfect 
vacuum. It ia inatruotive to oalculato the number of 
molecules contained in a cubic miUuneter of gas at tho 
lowest pressure on record W. Gacdc has recently siio- 
oeeded in exhausting a veasef to a pressure of two ten 
millionths of a millimeter of metaury (four one thousand 
millionths of a pound per square inch). At tUs pressure 
one oubio millimeter of gas would still contain Rout eight 
and a half-million moleoules — a number equal to nearly 
twice the population of New York oity. 

InternsUonal Measures Agslnst Pisnt Disesses.— For 
some time past the International Institute of AgnouJ- 
ture has been utging the idea of co-operation among the 
nationa of the world to check tho spread of plant diseases. 
The only approach to concerted and uniform action in 
tins direction at present is that takch under the Interna- 
tional Convention against Phylloxera, adopted by oeiv 
tain countries of continental Europe in 1878. At last the 
first steps have been taken toward bringing about more 
general oo-oporation. A notable discussion on this sub- 
ject was held at the recent Congress of Comparative 
Pathology, in Paris, tho attendance at which included 
the foremost plant pathologists of Europe. It was finally 
decided that the French government should undertake 
the arrangement of an international meeting of plant 
pathologists in Rome next April, which will, m its turn, 
draw up recommendations to Imi submitted to the gen- 
eral assembly of the International InsUtute of Agncul- 
ture, which meets next May. ^ 

For Extracting the Principle of Plnnts.— A new method 
of obtaining tho active principles of plants in the state in 
which they exist in the foosb plant is used with suooess 
by tho French scientist. Prof. Perrot, of tho Ihins School 
of Pharmacy, and together with M. Qoris ho employs a 
special method of treating plants for medical use. In 
this way he obtains extracts of a different nature from 
what an given in the usual processes where dried plants 
are employed. Such extracts can be uxed to great advan- 
tage as they oontaia the active principles of the plants in 
a more suitable and unaltered form. Thus, by his pro- 
oess, tho loading aotive principles such as alkaloids or 
gluooridoo and dUotases arc preserved in their complex 
omnhhiatlDaa suoh as they existed in Uie cells of the plant, 
and uador this fo|!m it is found that their aotion on tho 
humanbodyisldootloal with that of tho fresh plant. Suoh 
oombinations aro loadered stable by treating the sterilised 
powderut'the fnshly dried plant by alcohol so as to make 
an extiaot. This is then evaporated in vaouo and then 
treed trina tatty matttf, wax or resin, then dried by a oold 
proooso. Suoh extraots are soluble in water. A desorip- 
tion of tito above method was laid bof'we the Aoademy of 
Mediofaw in a rsoent paper. 


Garros’s New Height Record. — On December 11 lb 
Roland Garros made a new height record at Turns, 
Algeria, of 5,801 meters (19,0.31 ftiot). This new record 
was made with an 80 liorse-powcr Morane-Kaulmcr 
monoplane, which is the same make of iriacMno that was 
used by Legagneaux when, on Deoemljor 17th last, tic 
made a reooni of 17,880 feel at ViUaeoulilay. While 
Legagneaux required only 55 niiniiles to reach this heiglit 
and deseend to earth again, Garros, in attaining 1,1.52 
feet grtiatcr altitude, took one hour, one minuto, and six 
seconds A week iator, on Decernixir 18th, (iarros made 
a wonderful oversea flight from Tunis ucross tiie Medi- 
terranean to Sicily. Ho covered a distanee of 100 miles 
and lamied near Trapiiii I'Yeneh torpedo boats were 
used to guide him, and lie ilew at a great iifiigiit 

Omaha to New Orleans by Hydro-aeroplane. —On 
Deoemlior 16th Antony .lanmis finally reached New Or- 
leans m his Heiioist tractor hydro-aeroplane, fltti-d with 
a Rolierts 75 horse-power two-cycle motor .Tannus has 
boon nearly two months making the trip, which was 
accomplished above the Missouri and M iHsissippi rivers 
A good part of the distanne, which totals out 1,900 
sules, he earned a passenger. At tho slJirl- of his flight 
Mr Benoist attempted to keep up with linn in an auto- 
mobile, but he was unable to do so Jauniis made exhibi- 
tion flights at vanous places and donionstrated the pos- 
sibility of toiinng in a hydro-aeroplane, even under 
unfavorable weather couibtions Almost every flight he 
made was either started or tinished in tlie ram Never- 
theless, JannuN fwrseverod and Anally reached his goal 
without having exjienencod any severe aecident The 
Benuist biplane is fitted witli a monoplani< body, and 
has a novel feature in the form of warpable balaneing 
planes located between the main planes at each end of 
the machine 

Aeroplane Plights In the Balkan War. — Almost every 
day news comes fnim the scene of activities in the Balkan 
war of flights made by military aviators The first Bul- 
garian aviator \o lose his life in this war was Lieut. 
TarraxUihieff, who was sent out by Gen Yankoff early 
m the war to recoimoiler Adnnnople His monoplane 
wont wrong and he crashed to the ground and was kiliod 
' as the result of his injuries. Tiie Russian aviator, 
Popjioff, was also killed as a result of his mocliuie catch- 
ing fin> in the air and falling to the groii nd, and on Decem- 
ber Gth Dr Constantin, the one time assistant of Dr. 
Doyen, a well-known French surgeon, was shol, while 
making a flight He managed to deseend, and the ma- 
cluno alighted safely at the Hulgunuii camp with the 
dead aviator, who hai] his'ii shot in the breast, still 
elutohmg his eontrol wlieel Tho barograph showed that 
he had l>eeit up to a height of 4.(H)() feet. He had 
flown over a Turkish fort and taki.ii photogra|>lm and 
had evidently been shot in the act Ills biplane was 
nddied with bullets, l>ut this did not seem to alTeet its 
flying ijualilies Thus ones' again was demonstrated the 
neeossity of protecting tlie aviator with urmorplate if he 
IS going to engage in active warfare TIu' only aviator 
employed Iiy the Turks appears to have been the Friiuoh- 
mau Letort Ho made several recommissanees of two to 
thns) liour’s duration, and brought volualile information 
to the Turkish commander A lireakdowii to his engine 
causixi him to alight behind the Greek hues and bo was 
captured The latest cable news is to the I'ffeet that 
on the 19th Hist a Greek aviator, Montoussis, and Ins 
passeiigi'r dropiicd many bombs upon tho fortified town 
of Jamna, serunislv damaging the prineipal biuldiugs 
and terrorizing the inhabitants 

Recent Aeroplane Fatalities In England and America. 
— On the 15th insl two double aeroplane fatalities 
occurred in England and the Unilssl States. Lieut 
Parke, R N , was carrying a Mr Hardwick as passenger 
in bis Handlev-Page monoplane and flying from Hendon 
to Oxford He left the aerodrome at noon anci was travel- 
ing .50 miles an hour in a choppy wind at a height of some 
300 feet when th«' monoplane suddenly dove to the 
ground, killing Imth aviator and jiasReugor instantly 
Lieut. Parke was an exeelient aviaUir and hod done oon- 
mderable orosa-oountry flying. Some months ago he 
faced certain deatli in a spiral dive from which he mira- 
culously escaped by making what haii heretofore been 
thought to bo exactly the wrong maneuver. Tlie Amen- 
ean fatalities occurred with a hydro-aeroplane in which 
aviator Horooe Koarnev and a newspaper reporter named 
Chester Lawronoe wen* attempting to fly from Los 
Angelos to 8an Francisco Tins flight was starUMl over 
the Pa«iflo Ocean, which hod boon agitated for three 
days by a 30-mile gale. Aviator Glenn M. Martm, 
while Boarobing for Kearney, was nearly drowned also by 
landing in the rough sea when his motor gave out. A 
pontoon of Kearney's machine woe located first, and 
several days after part of the wrecked aeroplane was 
found. The bodies of the two men were finally found 
nine miles from the starting point. Stopping of tlu' 
motor and a descent in tho rough sea demohslicd the 
aeroplane and drowned its oooupanU. Their fate slmuld 
be a lesson to all aviators not to ist^mpt foolhardy 
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llie Sing Sing Mot<w Dnmiiing Truck 

E ver slnw he hBH been aesoclated with the Depart- 
ment of Street Oleaulng of the city of New lork, 
ComtDhtaloner EAwarda haa endeavored to Introduce 
Imprtived metbodH of collecting aghee, garbage and 
other refuse It was apparent to him that the system 
of using small ash carts with a cai^aclty of a single 
<niblc yard each was not very economical. 

As a result of very careful tests It was 
proved that the most economical unit wa.s 
B truck that would carry nine cubic 
yards The Commissioner has also enden\- 
ored to displace horses with motor trucks, 
and Ciperlments this summer proved eon- 
cluslvet.\ that the motor truck offers ma- 
terial advantages over the horse-drawn 
vehicle In the matter of time and money. 

Alamt two years ago the Commissioner 
visited the State prison at Sing Sing, 
where there Is a shop In which steel 
dumri-earts are <-nnstructed by the pris- 
oners He suggeated to the Suia*rlntend- 
ent of industry that the .Street Cleaning 
Department of New York nwded n mo- 
tor-driven truck of large cajiacUy, and 
forthwith the task of building such a 
truck was undertaken at the prison The 
difficulty of this task will la* realized 
when It Is known that the IS or 20 
men employed In that shop had never 
worked on an automobile lM*fore and 
knew nothing aliout machinery exceiit 
what they had learned In the course of 
their labors In the i>rleoii I’revlous to 
their Imprisonment they had Iwen bakers, 
bartenders, longshoremeu, sailors and 
laborers The Department of Street 
Cleaning Informs us that the men took a 
great Interest In the new machine and 
entered Into the work with entlmslasm. 

Any literature that they could get hold of 
on the subject of automobiles and their 
const ruetlon was rend with avidity, and 
they siieut their leisure hours studying 
the plans and endeavoring to solve vari- 
ous problems of design. One man, who 
became 111 during (he construction of the 
machine, sent suggestions from his lied 
In the hospital, and, when dying, said 
that he would be satlsded If he could live 
to sc<* the finished truck and ride In It 
once uronnd the yard. 

The machine has only just been cbm- 
pleted and 

streets of New York, where It Is under 
going a rigid test. The truck Is construct- 
ed of steel and has a body with a capac 
Ity of tlve cubic yards However, there 
Is a wooden cover over the body which 
may be piled up y\lth two or three cubic 
yards more The particular advantage of the triu'k 
Is that Hie body Is hung very low, so that It may read- 
ily be loaded To save time, the truck need not ta* 
stopped wbllo la*lng loaded, but may travel slowiy 
forward at the rate of a slow walk while the cans are 
lielng dumped In It. A novel dumping gear la provided 
consisting of a worm and sector. The dumiilng gear 
Is driven by Ibe truck engine through a clutch mochnu- 
Ism oiierated by the driver By reversing the gear, the 
body Is returned to Its normal position The cover 
over the body Is iirovlded with a niimlier of doors, so 
that the load may readily ta* distributed Only (Piie 
of the doors can tie opened at a time, so that the dust 
is condned within the body This Is a great advantage 
over the carts heretofore used, which have been either 
ofwn or partly open, and the resultant dust whan load- 


ing was very annoying to paaaers-by. At the roar of 
the cover la a door which opens automatically when 
the body is tilted to the dumping tawltlon. The dump- 
ing gear moves the body to an almost vertical position, 
which is possible because the fulcrum is placed back of 
the rear axle. The operation of dumping is completely 
automatic. The entire machine Is very staunchly built 


und the mechanism Is practically "fool-proof.” .So far 
the teats of this machine have been very satisfactory, 
and It is (lulte iirohable that the city will profit mate- 
rially from the devoted industry of the convicts. 

Dr. Janeway’g Ingufllatioii Apparatug 

By John B. Huber, M.D. 

S OME time ago we considered “cloudland surg- 
ery." snch as Dr. Willy Meyer does In an apparatus 
devised and perfected hy him and his brother— the 
latter a mocbaiilcal engineer. This apiMratus is espe- 
cially appropriate when oiieratlonn within the cheat 
are to lie done Until the elalairatlon of some such 
aiiparatus, the thorax has been about the last region 
of the body nnlnvnded by the surgeon. The reason 


— 

Is that When this eavltr ma enterad, the 
resilient pulmonary tissue, no toncar pruMoted hMN 
tota(!t diest wall from the normal air pMatmMi o^p- 
teen pounds to the square Inch, must nUeds 
so that respiration becomes imposslhle and death 
ervenea. The awaratus of the Meyers oonslats oCph 
outer chamber In which the atmosphere la ao raxaM 
that a negative (— ) air pressure rssufib 
atmut equivalent to the atmoapfajip 
breathed at an altitude of 1,800 fSet alN|m 
see level — that is, In doudland. UuM 
this liegatlve pressure chamber is a p» 
tlve ( + ) pressure chamber In which w 
atmosphere is denser than that ordiuaw 
obtaining, and which accommodates olm 
the auwsthetlser and the head oj the 
Hast— the latter’s neck being gulUotlnaf 
by a rubber ring, while the rest of hta 
body is In the “negative” chamber. Thus 
the posalblllty of lung collapse is still 
more obriated, the negative pressure UPon 
the torso In the larger chamber being atlll 
further counter-balanced by the plus pres- 
sure air which the patient's mouth and 
nostrils are breathing In the Inner 
chamber. 

Here Is one mode of fortifying the lung 
against collaiMo In Intratboraolc opera- 
tions; another method, that of Intratra- 
cheal liisnfflation, may be described as 
follows: Ordinary breathing consists of 
alternating respiratory movements', aera- 
tion of the lungs therefore depends 
(among other factors space does not per- 
mit detailing) upon the Intact condition 
of the chest cavity During Inspiration 
the circumambient air reaches the antall- 
er bronchi, where the exchange of oxygen 
and carbonic acid, etc,, Is effected In the 
pulmonary "air alveoli” In obedience to 
the physical law of the diffusion of gasea. 
That Huiierb scientist. Dr. Hamuel J. 
Meltzer, discovered how "the ventilation 
of the alveolar air can be accomplished 
through a continuous stream of air pase- 
Ing in one direction Instead of the double 
movements (of Insiiiratlon und expira- 
tion) In opposite directions.” In making 
some Gxi>erimcuts on the mechanism of 
breathing In the isisltlve pressure appa- 
ratus of Brauer, Meltzer and his col- 
leugvm, Auer, found that If they passed 
a tulH* through the larynx of a dog down 
the trachea (the windpipe) almost to the 
bronchial bifurcation, and blew air 
(Uniugh thin tube In a continuous stream. 

I he animal could lie kept alive for many 
hours, even after all voluntary respira- 
tory movement has lieen imralysed hy 
curare. By allowing the stream of air 
([ireferably wormed, os we shall see) to imss over the 
surface of ether In a bottle, they were able to amesthe- 
tlze the animals very satisfactorily ; and It was pos- 
sible to open both sides of the thorax widely (the lung 
remaining uncollapsed) and to have the animals re- 
maining alive for any number of hours. The lungs 
meanwhile remained moderately distended, the heart 
action good and regular, and everything as good and 
comfortable us any self-abnegating canine might desire. 
The air and ether mixture was blown in at a nratwnre 
of 15 to 20 millimeters of mercury. 

The only conditions essential to success were that 
the tube must be of a diameter less then one half 
that of the glottis (the upper opening of the wlnd- 
pllie). so that the stream of air and ether which tsiusew 
(Conoludtil on pope UB.) 



The insufflation nppnrntun in uae. 



Dr. Janeway’a inaufflation apparatus. 



bvadlug the truik wlilla It in In Siiotlon. 
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The Sins Sins motor dumoinjc truck. 
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I Is a Forest a Storage Reservoir or a Stream Regulator? 

* Effect of Forest Land on Navigable Streams 

* By Guy Elliott Mitchell, United States (ieological Survey 


T he TTnited HtatoB GooloRlcal Survey has onnounced 
the results of an exhaustive liiveNtU;atlon covorlii); 
a period of twelve months, which dlsrioses of a i»ri>li- 
lem which has Iouk been a source of contention amone 
scientists as well ns laymen ; namely, Ho forests con- 
serve around water supjily, and do deforested areas re- 
sult In greater fliietualloiiH In stream flow? In other 
words, does the forest act as a storage reservoir or a 
stream reKiilntor? Also, does snow dlsapi)ear mure 
quickly from deforested than from forested areas? 
Many scientists, Inclndlng probably most foresters, and 
doubtless a great majority of laymen, have assumed 
the aftirmative In all these eases. Nevertheless, there 
have Iteeti many iwople, luinmK them engineers and 
other ex|)ertH of eniliicut stuiidlng and undoubted abil- 
ity, who have held to the converse— that forest cover 
has little effect. If any. upon stream flow and related 
pheuomeim 

The Oeologleul Purvey, after more than a year of 
■ field investigations under {lie Weeks Forest Reserva- 
tion Act, has Itnnily reisirteil on at least two dtsHnct 
classes of foretit lands, under which must be liieUided 
a large iivoportlon of our forests, to the effect that 
the forest and the forest ground cover are Important 
factors in the regulnlion of sfreuni flow 
The Weeks Act In brief provides that forest land 
which cati be shown to exert an aiiprccluhle effe<-t upon 
iiavlgHblc streams may be purchus»>d by the (iovern- 
ment and crealtsl Into forest reserves or national for- 
ests. The duty of delerraiulng this relation between 
the forests and the inivlgublc streams Is placed by the 
law ur»ou the (leologlcal Survey Considered for 
their forestry value, lands cannot lie so purchased. 
Such an acl of government was de<MHred by the 
Judiciary tlonitnlttw of the House of Heprcseutatlvcs 
Bome five years ago, to be unconstitutional. Upon 
the paswige of the WtHjks Act, fb<>refore, appropriating 
|!11,(MI0,0(X), It devolved upon the (leologlcal Survey to 
make a favorable showing on any and e^ery tract of 
land prior lo conslderutloii of Its purchase The Direc- 
tor of the (feologlcut .‘dirvey held that Ills rftiwrt In 
each case must be btised on actual Held examination 
and the presoiitiitlon of scientific data In support of bis 
reiHirt, 

The Soulberii Appiiliichliiii Mouufnlu forests were 
first selected ns presenting the most promising field, 
prumiit action being rtspilred, since (tie apiiroprlatlun 
was made In terms of lisciil years, i|il,(MlO,(Kl(t for the 
first year and gl!,n(X),(KK» tiiiinuill.v for the succe*>dlug 
live years, these iimouiits, unless exiieiided, lapsing 
with each Jul.v isl I'tilixing whut geological and 
stream flow datu were ainllHble, field parties were 
Immediately started out, iiiid during the four remain- 


ing months of the fiscal year from the passage of the 
act In March, IDll, several large tracts of moiiiitnln 
forest land In lire Southern Appalacliian Stales were 
favorably reported on, based squarely upon the iirln- 
clple of protection of imvlgable streams from the 
products of excessive erosion due to deforestation and 
reiieated burning of the forest mat or mulch The 
dlt and detritus, it was clearly shown, resullliig from 
iueh forest treatment are wushed down into the trlbu- 


WHEBB TH« SNOW WBNT IN ICUII, 

SSoot Pond Area HurnI Brook Area 

Foreetfd lirformteil 



Comparioon of two areas for three storm periods (17 
days) in April, 1912. 



A. Aiuouat of oBojv disappeared, expressed in water 
equivalent, during three storms In April. 1012. on th« forested 
8hoat Pond area H Ituuoff of Kltonl Pond Wrnok same 
periods and same area t' Similar snow dlsuppearaiK',- on 
the deforested Burnt Brook area. P Itunolf of Itntnt 
Brook, same periods and same area 

tarles and from them find their war Into the lower 
navigable rivers and clog them 

In the Wlilte Mountain region, however, physical 
conditions were found to Is* different (leologlc linestl 
gatlou could find no basis for the stntemeiil lluit de 
forestutlon of the granite s1oih*s of the While Moun- 
tains would endanger the imvlgabllity of the Merrlmue. 
the Keniieltee, or the other nnvigiibh* rivers of New 
England Oeologleul Survey otrietiils along with the 


miijiirlty of eoiiservnttonlsts niid nature lovers might 
Is'Ileve that the proteellon of Ihe White Mountain for- 
ests would slend.v the flow of Ihe slieiims rising there 
in, Imt thev eoiilil stale Ihidi helief onh ns a muttei 
of ofilnlon 'I'hls was not siitTIclenl nndi'r the law If 
its iiroilsloiis weie to he can led out liotti In the Inter- 
ests of the plopei e\|iendllille of llie (toicnimenl 
monel w hleh It Mliiuoprnited, as «ell ns with a i lew 
to eonsiilerlng eien this huge apiiroprnitlon as onl.v 
Ihe heginning of a liroad goiermnenlnl pollci foi i lie 
aeiiulrenierit of gieat liaids of hind In all purls ol the 
T'nlletl .Slates wheie iiailgalde rlveis head, there could 
be tiut one melhod of iirooednic lo show beyond ipies- 
tton tt direct and tni|iortunt rehitloiisliip helween forest 
covtir and stream How 

Failing, therefore, lo find any excesKlie erosion In 
the While MountiiliiH, due to deforesliittou, the Survey 
Instltiiled hyilromelrle Investigations In an endeavor 
to show that defurestiitlou, and siihsivpient hiirulng 
of the vegelii! fori*st mulch, does veHiill In ii mole niidd 
ninoff, and therefore tends lo inaKe niistuhle Ihe flow 
of Ml reams In this 11 lias been snceessful evim heyond 
expi'ct iitloiis 

The hydrometrie showing iiresented In the Survey's 
jirellinlnary report Is of results on two small, almost 
exactly similar, drainage basins on the east brunch of 
the Pemlgewassel River of ahotil fi sipiHre miles each, 
one hirgeh clothed with virgin tlmhei and the other 
deloiested and burned, and Is so si liking as to render 
the position of the Survey Impregnable Careful mens- 
ureinenis of pieelpltation over the areas and of the 
runoff of the res|)e<’tlve streams show that not only 
was (he snow held better In Ihe forested nren, but that 
during a isTlod of 17 davs In April, Iftll!, Including 
IbriH" extended storms, the runoff in the stream In the 
deforested area was a eomparnthe Hood- iiriicllcally 
tlouhle that ol the stream flowing through Ihe forested 
aren. In Shoal I’oiid basin (the forested uieii) the 
.Suivev had established seven rain gages and twenty 
snow gages, the englms'is visiting these eoiillnually 
during the wlnlei on snow shoes the snow being from 
4 lo 7 feet deep In the adlolnlng Unrnl Hiook Imsin 
(the deforested nien) It established nine rain gages 
and olghtiKUi snow gages (In both si i earns hydro- 
metric slllllons vu'fi' esluhllslied and the slieam Hows 
detcruilinsl wllli a high degree of aeeinacy The 
Mtrenui dlseliaige from llie defoiested basin was doiitde 
that from Ihe forested basin, and the nnixlmiim Hood 
from the loiestisl hasln was only (IT pet eeiil of that 
from Ihe defoiested basin 

IXiriiig the |H‘i'lod Ilf Ihese slonns, Iluinl Hrnok 
(deforesled) Is shown by Ihe re|»orl lo have eontiilmted 
n much greater volume of watei to the PeniigewassiH 



lyptal mctM of Im OMoinretMat In th« WUt* IfeMHUfau. Tlie nsMlts of 
the prosent oetu*! noMwomoBts In the dninege bulns of this dlatrict, so 
Mtmrete and reftaed in method u to npproach bthorntory experiments where 
exact effecte mejr be expected, lenre no doubt ss to reguluting itreem fiow. 


One of forty observation otations visited weekly during winter for delerniining 
depth of enow end ite water equivalent, the latter being found by weighing 
e sample of snow. Four obaervera were kept busy on this work in uiiow up 
to 7 feet deep, often in high winde and below zero. 



Wvor than dtd HhonI Pond Brook (foraatod). "T1» 
atream of the forested basin Is observed to be the stead- 
ier of the two, and In proportion to It# drainage area 
It tends— at least during the spring montba— to pro- 
mote a steady flow of water In the master stream o* 
which It Is a tributary." 

The conclusions of Director Oeo^ Otis Smith of 
the Survey are as follows: 

"The comparlsou Itelween two adjacent bastna dar- 
ing critical periods Is presented In this preliminary 
statement ns a sulHctent showing for the purposes of 
the National Forest Iteservatlon Commission. While 
data covering longer ywrlods for both these and other 
basins lu the White Mountains have been collected 
and will be available for tbe more complete report, the 
particular case of the Burnt Brook and Shoal Pond- 
boslUR Is typical for tbe region and eatabUshes the 
general conclusion that a direct relation exists between 
foreet cover and stream regulation. 

"The results 6t tbe Burnt Brook-Shoal Pond Brook 
studies are held to show that throughout the White 
Mountains the removal of forest growth must be ex- 
pected to decrease the natural steadluesa of dependent 
streains during the spring months at least. The fore- 
going conclusion forms n strong basis for arguing the 
desirability of latlnstaklug methods of admlnlstjratlon 
in r<>s}>ecl to forest lauds lu tbe White Mountain region. 
Deforestation followed by flres, as lu the Burnt Brook 


bald]), fwmllai la wmdltlaM ittfiliMinMde Ip 
spring Btcrate lbe<»gsn-twBdAet«»- la- nm 
and stnmm vnaoC. OeMnL^ 
that wonld fsdaes dns to « aad inifMiiiM 
normal MdofMtatlim anal Npilt Hitti' ftmtl ISRlipaMr 
ment over pw es a l «eadtiiietah, -a^'iaA*;il«Ml» 
in forest eov«r can logknUjr ,1m Mpsetsd to iftwea- 
ably afleet ittmm ngnlatioB fee tbi» agtvnt q«aattta> 
tlvsly ladlmM la Urn e^partson of tba forsstsd Shoal 
Pond Brook ulth th« dsforestsd Barot Iteook. 

“While the Intenslvo hydroswtno wortc was oonflaod 
to a few hsadyrater tzlbatarles of the Oonasottoot sad 
Merrlmac rlvors, the bsalas stadled were selected as 
typical for the whole White Moontala ana, aad the 
field examinations over this regton have ahowa the 
tracts now tmder ooaaideratloa for panhase to be 
similar to the baslna here reported apoa. Thentme, 
the favorable showing of this refiort Is of general ap- 
plication la tbe White Mountain aresu** 

Such an actual demonatradoa aad anantltatlve meas- 
nre of tbe performance of different areaa, acme gr- 
eeted and others deforested, has never been attempted 
in trying to determliie the effect of fWest cover on 
stream flow. Bfforts to arrive at definite eonclaslOBa 
have always been attempted on a basis of a stadf of 
long-time records of preelpltation sad stnsun dis- 
charge ; but owing to the many qualiiyiag factors, these 
have simply resulted In divergent opinloue end Inooa- 
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The Military Supremacy of the Air— I 

The Aeronautic Plans of Great Military Powers 


A RTRCOOTjE has begun on the European continent 
for the military control of the air. No longer a 
phantasy of the novellsti <ir a dream of the Inventor, 
the tight for mastery Is lielng t^ged under the very 
eyes of wondering Europe The wo combatants, need- 
less to say, are France oud Germany; and how far 
this struggle already has been carried, how many mil- 
lions of dollars It already has coat, and will cost In 
the near future, this article will show. 

The German Ilelchstag. In the last week of May, 
1012, iiuRsed by an overwhelming majority tbe army 
and imv.v bill, with Its provision of $30,000,000 for 
"extraordinary expenses." The bill contained a 
"rider" lu the form of an afiproprlatlon of $000,000 for 
the developtneut of military aeroplanes. Hmall as 
this appropriation Is, 11 served to ele<*trify France 
and stir Its military lenders Into extraordinary activ- 
ity. The very fact that the methodical, slow Teuton 
considered U necessary, or at least worth while, to 
set aside half a million dollars for the “development 
of tieropliuies," In addition to maintaining huge air- 
ships of the I'ursevHl aud Zoppollu types, showed more 
that! anything else Germany's determination not to 
penult France to enjoy any longer Its hitherto un- 
challongcd supremacy In aerial na^'lgutlon. 

Other iiatloiiB were not slow In recognising the prob- 
ability of having to fight at least part of their battles 
in the air, and a feverish activity in the lanuching of 
fighting ulr craft Itecame evident soon after the pub- 
licallon of the French and German budgets. Early 
Ibis summer the Internatloual aerial fleet, exclusive 
of henvicr-than-alr macblnes, wmslsted of sixty-five 
"cruisers.” Of these. Germany owned twenty; France, 
slxUsni; Bussln, nine; Italy, seven; Austria, four; 
Groat Britain, three; Belgium and Jai>an, each two; 
and Ilollaud and Spain, each one. Five of tbe twenty 
alr-orulsers under tbe German flog are of the rigid 
type, six are semi-rigid and nine are uoii-rtgld. Aside 
from these the Kaiser's government bus In course of 
construction tuo additional rigid alrsbliis (Zeppelin 
tyiie). three semi-rigid of three different types and one 
non-rigid (Parseval tyi>e). 

A eomparisun of the slses of the various airships In 
the International flei't shows that the smallest Is the 
“Diiudlgt” of Holland, which has a capacity of 950 
cubic meters of gas; while the largest is tbe German 
“S.-L I." (l^chlltte-Lanz), which Is of 19,600 cubic 
meters coiaidty, and wUleb bas a lifting power of 
22,tKgi kllograromee. The ZeppeUns are by far the 
fastest aerial cruisers, itossessing a speed of seventy- 
five fiH<l iM-r second, while the fastest French shliw so 
fur have only been able to make fifty-two feet per 
SIX jiid, long-distance flUdits In each cose being figured 
us a basis for the calculatlou The new Genaan naval 
/S>t»pelln. too, holds the endurance record of over 31 
hiairs In the air, during the course of which If covered 
1.2(K) miles and broke the record of the "Adjutant Bean" 
of 21 hours. 21 minutes and 5fl9% miles, made a year ago. 

Early this spring tbe French Mlolstry of War naked 
ParUament for 18,116,640 franca for aerial naviga- 
tion Enormous as this sum appeara, It WM aoon dla- 
covered that It was entirely Inadeqtiate for tbe needa 


By Theodore M. R, ron Kdler 

of France Instead of curtailing tbe mlnlater'a de- Seven eempanlee (each hf 8 cflloen and tfifl Ben) 
mauds, the Senate anggested a conaldenible Increase lu and one tlOnelportatton company (eonoiatlnf of S ofll- 

tbe "aerial" programme, and a total of 88,231,860 franca cera, 127 itten and 188 boraaa) form the aerial ngl- 

waa granted for this purpoae. In addition, the Minis- rnents. In addlUm there are 10 ‘‘Mcttaw’' of flO Ban 

try of War obtained permiaaton to extend Its pro- each, whlcb will take care of tbe actual flying. A 

gramme and Its demands. The new French law reor- aeparate atatt of mechanics la to be toleoted from tike 

gaulslug tbe "Fifth Arm" went Into effect on March beat wldlera to carry out tbe neooawry raiMlra and 

25t&. to work out Improvemanta In conatractioa. 

Aerial navigation being so little understood and de- A provision is fnrthemore made tor a oontlnnons 
veloped at present, It la but natural that no deflhlte transfer of men from other anna of the oervlce to the 

niloa and regulations worked out Into the minutest de- serial oorpo, ao as to diffuse the knowledge of aerial 

tails have as yet been adopted. The new law is merely work as much aa poaalble among the rest of the arioy- 

a combbiauon of tbe chief fundamental principles un- Tbia precaution waa thought necessary on Account of 

derlylng this sort of service. Its most Important effect tbe extreme danger and atrenwinsaass of tbe work, 

is the segregaUng off the aerial troopa from tbe roll- which tow are able to endure tor more than time years, 
way and engineering corps, as well as from the artll- The aerial corps Is open to all pMseAs who have 
lery regiments, with which they heretofore have been graduated from tbe Boede anp$rieure dUenmautiane In 

combined. The entire organUatton will be under tbe Parla or who have obtained a pilot’s Ucense from the 

command of an Inapector of aeronautics, who la direct- mlHtary authorities; furthermore, members of oero- 

ly respouMlble to tbe Minister of War. clubs and pupUa of private aviation achools, who con 

Military aeronautics, according to this new French pass an examination aa to their abilities, as well os 

law, comprises not only flying In Its ordinary senoe, mechanicians and workmen who have been employed 

but also the study, construction, purchase and opera- In aeroplane tactorles, ebauffeute, etc. Alt these Boy 

tlon of spherical, elongated and dirigible balloons, ob- be dratted In the regular way, as are recruits tor 

aervatloD kites, aeroplanes and hydro-aeroplanes, and oUier ports of tbe army. 

tbe InatnictUm and mobUlMtion of aviators, aerouante irolaatoQni are welcomed fKun other walks of Ufs. 
and observers. Tbe taw distinctly provides tor the but all of them most pass a particularly rigid exoBlna- 

purchase of all military aeroplanes, etc., from private tlon aa to thair health. Perfect eyeolidit, good Uuiga, 

manufacturers In the open market, but permits of all a good ktiOwMge of gasoUns etodnea and wlroteu 

repairs being made In tbe government shops. Tbs Mao, telegrapiiy are esoentlaL Only oSoers Will be gegd- 

of course, la that private oimipetltion In soeh »«*]»# noted oa pUoto ci singte-aeatod aeroplanes, petty ,<A- 

field as aeroplane manufacture brings better resutta cers and men being restricted to the pseltloB of meriiaa- 

than government work along established Uneo. Re- Iclan or pilot of aeropiaaea wltii more than one pas- 

palra, on tbe other band, can be carried out more ad- senger. Ofiloers, wboto duty It la to famlUarise tbem- 

vautageonoly lu the government abopa, where labor aetVH with the work of the aeroplane corps, each os 

la almost free and where expert mecbonlcs are at all monbers of tiie general gtafl, artillery, etc,, orb talmn 

times available. cn board the neroplanes aa ohsetven. 

Tbe new French ''Fifth Arm" la oSkanlaed as toUowk: (Tp he cnattinud in next week’s laena) 
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somntfso .<!immo*M: 

" IMM ii^' W^m tiMt ';^ 'A«w4eUM, Alter 

m«f tli*t kmcmnt 
hm p^ ptm ,ti«» tj. s. Tr«ui- 
i«e90M ‘«i| the 0MMilr«r« «o dapto^nlnded 
ho wAwdawMiik* w to iiSkm, jmx rntbn ytnr tn 
fotam, untoUL giflHtfw to go iato the pocket* of 
htaraOdp owBori attaer ttao iMch into our own 

;«i[|^.hi jUtenned (hftt «I1 tkki n^oneiy tbnt the owners 
w’- hi^^y rtnen hoBUtliiigt Tceoria aho^U pay to the Anert- 
iw hMPlo 1« to BP into the tKUBfceta of theee Toaeel 
lii^Mtoi Into w mom in 4lvldends to dlvitle 

liik^ 'the etoohholiitors. 

* wo enconin^nc Amarienn etopplnc by allowlo« 
itoitotoea oonatln« tooeel* free peeatBe tbrough the 
limit to the gfeht And BtorteoB Aiwwlcan mercantile 
eenrlee to he zevlved and fltoh new and «m 1- 
'l|Aa prawertty by eeeapInK the payment of a toil of 
illahindt XtotaUtoflt! 

r>fEh* toen who control the vatlotwi •teamsblp lines, 
Ajpd 'otbere whp ate planning to operate new llnee and 
itoha nan of the Canal, are all prapared and ready to 
Phlr a toil for the paaaage of thalr reaaela through the 
Chhii If H ahotihl be decided to’morr4)|r to make all 
Aitoe rt caa veeaeto pay to paea through the canal, it 
would not change the plana of the ealatlng contMnlea, 
or of the Indirlduale who are planning to enter the 
bnatneM in competition with existing lines, one par- 
tide- The entire. trade will be In Atae hands of a few 
oorporatlooa If they and their stockholders hare to 
pnii^ a wn to the American Ooveminent, as, of course, 
they sbonld. It means so much less profit per annum to 
them, lasB caah to divide among the combine, but It 
also means that the American pccmle hare got just 
tint Htme amount of money pntd Into the TJ. 8. Treas- 
ury:, and not Into the pockets of a comparatively fpw 
alraAdy wealthy Indivldnals. 

The Idaa of the American nation upending g000,000,- 
dOO and letting the stenmshlp eompanlm cripple the 
eoinlng power of the canal, and putting those tdls Into 
thdr private pockets instead of benefiting the entire 
country by paying tbeee sums Into the U. 8. Treas- 
ury, la simply monstrous] Wbst benefit is the Ameri- 
can nation getting by allowing rotlllons of dollars tn 
tolls to go into the poAeta of a lew mllltonairesl As a 
result of free passage thr^h the canal, are these 
steamdiip corporations going to make a reduction In 
fnlgbt rates? Well, hardly. As a result of this ellm- 
thatton of toils, do we hope to Induce the men In the 
stoamthlp business to use the canal? Are we afraid 
that a toll will scare them off? Is it a kind of national 
subsidy or aneouragement for Americans to invest In 
the SUppliig business? No ! Everybody who bae occa- 
alop to uae the canal is going to use It, toll or no toll, 
and payment of a proper toll la not going to cauee 
thhto to fall, or go out of bualnesa, or discourage them 
ftoiih Itolldfng new abtps. la It supposed to be patiiot- 
IIk Iw iuat pure generosity, or what In the name of 
raifioh Is it, that makea certain individuals at Waah- 
iB^todi and vartoua nevmpapera declare that mllUons 
oif doUara that should by rltfit be added to the national 
wealth every year, had better be turned over to swell 
the tortnnea of a few Individuals? 

It certainly would be an edifying sight to stand on 
the bhnk of the eanAl and watch ship after ship, some 
goteg east itod some going west, all owned by American 
bdepurattons in coast trade (and manned moody by 
forelgaen) passing thtototo free of eiomue. A good 
llAKf blUlon dolhun , spent by the U. 8, Govenimsnti 
Aaanl and its tottrgiioaa choked with free ships ; and 
or alhs» AmaAetiia woodarlng ^ jhe few 
uMBbraltona that ovnk tteaa Alga hhculd he allowed 
ntA Aft todnat prlVdCAl ki that a t mr l Tie ssUke way 
to yott ' any antecBifla? 

^nnaalwnMiAtobt ^? «h, tUht's easy. There 
11 wms -mmm la tla Ttoasory. and then we 
'tiUVMAlt foialgntowM' akipAi tafifeeas as well, 
illto'ihribadiasa’as 
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h|SA''iMy#r,«A>i;%«8ft'Ae tonsil /< . 

Itl fflkt Aut la, Aat this < 

i»4hib.'liA'Uan inMtod by power- 
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■eocH frpm aU civilised nations. To reply to England 
that the canal was built with Amcrloan money and to 
ours, and that we Aall do what we like with It, to 
AikUA la Ae extreme. 

A# it looA now, we sAlt not do as we like with it. 
B^r from it; for the great benefit will accrue to a few 
eorporattons only. It is impossible to conceive that 
any auA absurd proposition Aould cuntlnuo in force 
very tong. If this free-from-toil scheme for coasting 
veaaels is allowed, there will be a great howl later on, 
when sU the people begin to realise that they have been 
fooled. Now Is the time to save ourselves from becom- 
ing moM ddicnlous than we already are. 

During the past few years our moral perspective and 
aenSe of Aligatlon seem to Ave become rather twisted 
and out of line; in fact, from the very beginning of 
this canal bustness; and he who has shouted himself 
hoarse about “fair play" and “a square deal for every- 
body" has publicly boasted about the part he played In 
buncoing Colombia out of Panama. We have refused 
to entertain Colombia 'a plea for arbitration, because 
we Aow Ae is a WMk nation and helpless to enforce 
her rlAts. Let os hope, however, that the coming 
administration will acknowledge the mean trick that 
was played on a slater republic, and that she will re- 
ceive proper reparation. Thoee who attempt to defend 
the attitude that we have taken toward Colombia give 
as an excuse that “we got the canal, anyway." I.et 
me oay, and everyone who understands the situation at 
^tbat time will agree with me, that we would have had 
It just Ae same by adopting fair and honorable means. 
Let us beware how we treat England In this present 
dispute, for she can hmnlltote ns, while poor Colombia 
cannot II. M. W 

Newton Center, Mass. 

tuxm Electric LiKhtinff by Wind Power 

To Ae' Editor of the Soiximno Ambucan ; 

The artkdo on “Farm' Eleotrio Lighting by Wind 
Power" in Ae SoiBMTirto Ambbican for September 28tli 
is a good one. Having had a few years experience with a 
somewhat similar plant, perhaps it may be of interest to 
oon^Nue notes. 

My own plant is of even smaller capacity than Mr. 



A pump in the whidmlU power dreuit. A and B eora- 
matotora, and C and D field windings of dynamo. 

Foiust's, but that is due mainly to the expense involved. 
I have tried many experiments in attempting to find a 
satisfactory way of oharging batteries; among others 1 
have tried that of putting Ae batteries in series with a 
motor used to drive a pump, so A&t Ae windmill bA to 
fumiA power to run Ae pump aa wA as to charge the 
batteriss A tiu same time. While this amngoment 
wuriced well enough to permit M charging several home- 
made eeils for Ae first time — which, of course, required 
many hours of Aarging — yet Ae experiment of rewind- 
ing 1^ dynamo, SO aa to charge Ae batteries wiAout hav- 
ing the pump Aotor in circuit, was made. 

The result q( this change was a decided speeding up of 
the windmill, but on the whole it was a great improve- 
ment, as the system required less attention. Oiling U 
about all that Is nsoessary. I 

Mr. .Forsat'a plan of using a quarter-turn belt from 
windmill to dynamo tooA good, as it Aould reduce both 
ntoss aud friction. While at Ais season of Ae year Aere 
is nftsn more power than one can satisraotorily take care 
of wiA suA a plant, Acre are times when such improve- 
ments os a AU bearing l|t the foot of the vertical shaft, 
andapairofuntvenal joints near the top of that shaft to 
take ootn of Ae slight bend which would oAorwiso be 
madelqr.Ae'freiB^t of Ae tail Ae windmill. wiU Aow a 
surprislap: dtAtimnoe in the speed of the windmill. 

M to two pulleys, to allow for variations in Ae 
speed of Ah wind, my experience hes been that at times 
whan A* wind vetooity is low, and a large pulley is ac- 
oogdbmlfy 'being used on Ae windmill, there is sometimes 
agtotlpLafllldi of Aort duration whiA is severe enough to 
«|M AneAtotitte up and make Ae wires burst from Ae 
alote. itoso, the armature Mveral times, I 

and use only Ae smeller of two 
Even now the speed is at times 
enenA A.nNAItote fear tw Ae amature winAng. 

Mt- ItoAAw iAnt does not inotude a pump; Aero are 
^ brittog a pump to a power windmill, 
ffr % gw^ to to to pump wiA edtoieopy in light winds, 
apnadand n^ nw probably be excessive in heavy ones. 

, 39to lAgtoto shows a msAod of avokUng smwssive 
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speed of a pump wiAout cutting down its efficiency at 
low speeds of the windmill. After Ae pump reaches a 
certain speed, oharging current passes into the batteries. 
BoA the pump’s speed and oharging current are auto- 
matically limited, witliout the use of meuJianism likely 
to get out of order. If the field windings C and D ore of 
low resistance, and if automatic outoiit is efficient, tliere 
wiU be no danger of the motor's speeding up to bursting 
point if the belt slips. 

I have tried an experiment which leads mo to think 
that the above soheme is as good in practice as it looks in 
theory. Of oourse, Ae windmill may sjiet'd up consider- 
ably in very high winds, as the load on it is limited, but it 
will not speed up quite so much with a Jieavy load ae it 
would with a light one. Of oourao, if it were not for the 
expense, it might bo better to merease the load by in- 
creasing the sire of the Viattery. In this case, an ordinary 
ahunt-wound motor might, be used to drive the pump, 
current lieing taken from the battery. 

In the article referred to. soinething was said about 
teveraiug the polarity of the dynamo. It would wsini 
that this ought to bn impossible; certainly some systems 
are sueh that a reverse current from the battery would 
only strengthen Ae dynamo field. 

I remember it, you publiAed an article on Oerman 
windmills for charging storage batteries some years ago. 
Judging from Ae illustrations, excessive speed was pre- 
vented by dividing the blades of the windwbe<>l into sec- 
tions, whiA were connected together and operated like 
the shutters of a window blind. Presumably, when the 
speed reached a eertoin limit, centrifugal force caused the 
“Autters’’ to open and let the 'wind pass through. Just 
how satiafaotorily this worked was not stated; if no bet- 
ter than some other windmills, Ae windmill would stop 
entirely after Ae automatic speed limit came into play. 
Then it would gradually speed up to a considerable speed, 
tiion stop entirely, etc. Edwaho A. Finch. 

Sound Beach, Conn. 

The Gift to the City of Evuisville 

To the Editor of the Scientivic Ambbican : 

In your Issue of Iieeember 7th, page 480, under head- 
ing of "A Curious 01ft to the City of Evansville,” 
there Is a tyiaigraphital error that might cause some 
confusion, It Is stated that $1,000 placed at 4 per cent 
interest per annum, compounded Memi-UDminl1.v, in 260 
years would aggregate $00,!>6e,400 1.7. It should be 
$10,056,4001.7. The calculations in this transaction 
were made by Mr. O L. Delbrldge, the St. Louis 
matbomatlclau, for tbo parties to Als contract 1 have 
talked with him many times ulsmt It. aud herewith In- 
close a booklet In regard to same, issued by the company 
for whom be to the official matbematiclau, In which 
Ae amount to given as $10,056,40017. 

8t Louis, Mo. W. F. Collins. 

Landing Aeroplanes from Wanhips 

To the Editor of Ae SriKNTirir Amkihcan' 

The daily papers of November 1.7th, 1912, doseribo a 
suooessful test of a launcher for flying machines which 
took plaoe at Ao Washington navy yard on thu 12th. 

All who are interested in the improvement of the aero- 
plane may well congratulate themselvi's that the subject 
of launching, which has so far received comparatively 
little attention, is now coming to the front. 

It u now reoognixod by tho authorities that., if the aero- 
plane is to 1>e used for naval scouting, it must be able to 
take flight not only from the water but also, under some 
conditions, from A© very restricted area which can be 
spared on a ship’s dook. 

Various fonns of launchers have licen invented. The 
first suecessfully used was Ae “tower, weight and tackle,” 
familiar to all who witnessed tho earlier flights of Ae 
Wrights. 

Among other inventions are launchers using (a) Ae 
energy of compressed air, (b) atmospheric, pressure aeting 
in a vacuum tube, and (c) an endless cable which is a 
much abbreviated form of the cable formerly used on 
street railways. 

From wAt has boon -written upon tho subject by the 
naval auAorities, it may be gathered that, in a launohing 
apparatus, the navy needs one which will in no way lie a 
nuiaanoe when a ship is in action. Tho numiter of parts 
should be as few as possible, the apparatus must be one 
wbioh eac be quickly token apart and stowed In a small 
oompaa*. 

It seems probable that as lime goes on, naval architects 
will be Working in co-operation with the inventors of 
aviation apparatus. When it is eonsideri'd that m the 
modem Aip of war nearly every space is already utilized, 
it would seem that in moments of stress any aviation 
appentus may prove to be an intruder. 

It it be the opinion of naval arohiteots that in a battle 
or in the preparation for battle, when the order oomes to 
“Clear decks for action" aviation apparatus will be a 
nuisance, it will be' a gain if they will say so That will 
hasten Ao time when one of our older ahijis of moderate 
siae may be devoted exolusively to aviation, serving as a 
parent ship for aeroplanes. Jambs Means 

Boston, Maos. 



Aquatic ifi Ifs 
Own Setting 


A New and Fascinating Territory 
Opened to Nature-students 


Otter retumiiig to the rarfoce with Iti prey 



Arrangement of obeervation chamber* designed for a 
Honolulu hoteL 
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Lontrirance for photographing with the operator 
above when the water is disturbed 



1 holographing flah in tank withr light from two aides. 


A rPARATUB like those derlmd Dr Francis 
Ward an Ehigilsh student of soOlogir Mwgests aome 
quaint reflections on the methods which mankind has 
twen fcdlowtng for coniittesa geoerattons In studying 
the appearance and movement pf Ashes and aqnatte 
Animals It is almost as If we had been forming con- 
clnslons on the shape color and movements of hones 
or of sheep sotely upon our otMerratioa of the drowned 
corpses of audh quadrupeds. A flidi out of water la 
not himself no matter if he be still ffeplhg on the 
bank freshly hooked his color toe reasons whitii 
Dr Ward lucidly explains is a constantly varying 
function of bis immediate aurroundlnga the pose of 
his flns can never be the same out of water as it Is 
under hydrostatic pressure and all this Is over and 
nlwve the difference between the study of things alive 
and dead in their own habitat and In captivity — the 
difference which has made the contemporary sport of 
hunting with the camera such a valuable aid to 
biological study 

For the aquatic form of camera aport, it waa first 
necessary that a highly spedallsed apparatus stHinld 
bo constructed First, Dr Ward had a pond made, in 
whUh be arranged, for the anbject of bis study oondl 
tlons exactly like those to which they would be accns 
tomed in any ileee of water where they might natur 
all\ be found. But ail the sides of this pond are built 
of concrete and in one wall, as he describes It In bis 
Miirvela of Fish life as BeVealed by the Camera 
(Cassell ft CIO Idmtted) is an observation chamber 
seiMirated from the water by plate glass Concealed 
In the chamber the observer can watch the flkh as 
they ^ipesv to each other In the water ^n consequence 
of the darkness In the chamber and the light In the 
pond the glass Is converted Into a mirror and the fish 
merely sees himself and his Nurroundings reflected, 
while the ol server can plainly see into the pond It Is 
thus iHKsthte to observe a timid fish without disturb- 
ing him The light by which the fish are seen Is of 
ciurse. that which penetrates from the surface of the 
])oud and this Illumination, at least so far as three feet 
lielow the surface Is sufficient to enable the concealed 
observer to take Instantaneous photographs of the 
totally unsusiiectlng creatures as they live their own 
mysterious lives In their own environment 
Borne of the results obtained will be startling to 
persons of only ordinary Information on the subject 
For Instance Ashes are generally supposed to be crea 
turee devoid >f omottnn or at least very undemonstra 
live but the frontispiece of Wonders of Flidi Life 
an exquisite bit of color photography shows a perch 
paling with tear This particular study was the 
cUmox of a fish drama (more really satisfying than 
the old fashioned tank drama) which Dr Ward 
watched from his place of concealment the perch had 
audaciously swallowed a worm on which a great big 
rainbow trout had his eye the trout bad seen him do 
it and the perch bad Just found out that the trout 
bad seen— hence the pallor Then Dr Ward tells some 
Interesting things of n {dke Which he photographed 
through a series of emotional momenta At tme of 
these momeiiis the pike rests motionless on tbb bot 
tom, with bis liody Just off the ground supported on 
bis flna That the pike Is on the watch all tbe time 
is eiident from the keen look in bla eye Suddenly 
with ut any movement of tbe body or other fins the 
flu on the back will become erect and fnlly extended, 
a sure slgu of mental agttatton This Is When be 
catches sight of hts prey« • dMih 3he third dramatic 
moment Is when he is on the jMot of charging down 
on tbe dace, and lastly we «M shown h disgusted 
and disappointed fish when ibo dace has disappeared 
Perhaps of more definite itppoTtasce in a sctefittflc 
sense If only because more i^rly dmnonstrable, are 
the facts brought out by Dr W«rd as to tbe defautve 
coloring of fishes. Borne (d! the llluatrattonf glveo In 
Marveitt of Fish life" are duly oonvlncUig evl 
dence of the aid to coaMaUnght afforded the WMfcar 
species by the peenltar r^leettur power of their ektta. 
but al«o testify to the bHoetifo workltig of pbotec* 
raphy in tbe special clrcnmetanoee of Dr Wards ob- 
sorvatloB pond To ezhlUt the varioue effect* of Bglit 
on the fishes bodies, ths Investtgator has alao msd an 


The eanM etter In panoit. 



Dace, allowing Us dark back, aiivwy aid* and white 
under'Snrfaee. As depleted In heoks. 


6uU at rent on tbe snrfaee 
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:mit , “Wlian uidttg tto» «att«ra above 

of tiW wator, D to amim^' to 'nae tome 
w apiMnatito whleb onto ott tba from above 
prayant blurring of the plate during exposure by 
fltrcHigar Ugltt on tbe sarfUca). Witb this object I 

B ent contrivances; (1) A light wooden 
by touff Otor wbto^ Stratehed a sheet 
canviw; (2) a" omw goU umbrella; 
lal apparatus on ^ prlndpto of a sea 
a tost^nanad ot these tbrae davioee 
Ulnstratlon) to nssd whan the surface 
I m'fled. “It conatoto of a box three 
fato'^^ and one foot s(iuare, dtted with a ^HPlato 
ra^ Wtmara. The camera slides up and down Inside 
the ItoWy and can bd fixed at any point" One very 
Btril^. iWotograidi obtained by thia method riiows 
bt^ a fdatoe (or flounder) makea iteelf aafely locon- 
In the mud at the bottom. 

fittt ihere atartUng and enlightening pbotograuhs of 
aqdfii^ Die obtained by Dr. Ward are thoae for wbleb 
he bdd to go eliiewfaete than hto little obaervatlon pond. 
Tha^ tvtiMI ware alao obtained by me|pB of sul>- 
adueona photography, have been published alnce the ap- 
pearance of “Marvels of Fish life." Three sets of 
thaae marvelous studies of nature are here reproduced 
from L'/UtmtraHoH. They are studies resitectively 
of an otter, a gnll and a iienguin. First comes the 
otter, as any terrUtod fish might aae him, the air buh- 
btot streaming away In his wake, as he noses about 
anifs^ the rocks, seeking what be may devour. There 
can be no queatlon about the wickedly predatory ex< 
pr^on of that head and neck. Next, he to eeen in 
ratdd pursuit of Us quarry; and the camera luformw 
us.'tMt hb uaea only hto two bind legs In swimming. 
ISM^) ha to shewn nearing the autfaoe (seen from 
bjpy; ht course) after a anodMaful raid, with a fish In 
ta!| j^nmith to be enjoyed at UdauM tftar landing. Itlie 
gW In fhown In one picture much as men are accqs- 
totoad to sOe him, home on the rlpipdlug waves, and 
busy wondering where the best fish may he bad with 
the -least trouble: the next picture shows him as prob- 
ably no human being ever aaw a gull; be has Just 
pleiced ths aorfaee, and the agonised little dsh on 
the 'i^t at the picture is aWlmming for dear life by 
the portent way to the bottom. The penguin In the 
two photographs reproduced here, shows of bow little 
use legs a¥e to hto kind ; he walks very little on shore 
and uses only hto wings for swimming. This also 
exirialna the mystery of the penguin's wings, with 
which be never flies. 

ShhaqueouB photewraphs of vertebrates are not all 
the lUttstrattons of Dr. Ward’s “Marveto.’’ There are 
nunWroua beatittful illustrations of molluscs and tiiiy 
cruMiitoa. Some of the photographs of fish latris 
In vktfotts stages of development are fine examples of 
aquatic micro-photography, >aiid the author gives an 
Dlustratloh of a micro-ifiwtographlc apparatus of hto 
ovntgwltolvanoe, by means ot which “It to possible sln- 
gtodmhded to take photographs of living objects In a 
vertical or horlaontal position by daylight or by artifl- 
elal illumination." This apparatus, which photographs 
Up to a magnlfleatlou of ^TDO, can bo used by any 
pigif^plier, for an object which has first been poeed 
expert blo^. The photographer 
aipiiha % ueam ot a tairton tfaa'Chaogfng positions 
e^;:iiy, tile young fish In the <^1. and makes the gx- 
paiHM fit tile opportu^ momtoft 

t jltawlttg ot two observation chambers for sub- 
IM Uto, rejjllMltteed hare from L’rHu»tr<rtion, shows 
atom; Bttractlm prcMded far a Bonololu hotel for 
Wu tnfaerested In the wondan of Itoelfle iwture. 
iHfdIteta wlU dtoeend by a fight ot stfirs Into one 
ar-pnidr ot thaae kovti shotoroominand Iwatch the move- 
ta gjtib of such Hawaiian topan *■ may cbooaa to dis- 
p^ > WMnMves tor tbalr dutaaeawnt and inigractlon 
tfitaedlatoly ’aAtoowti wntarll.’ 

/HlhiMe UtidAm SjnlHn 

deeWlKm .Opyartnuant mgardlng 

the wfiOM sltowltoii traettou . 
to MWtottag MW, and is in fine 
' ommm phko nigfie lOg Lo»fi«»,: 'Itorto, ana other 
ThniptoMnt efittoal idkwatiau of Berlin 
t«iiifii#di« Tad to ifto hdnptiofi of tito new measure by 
whtoU tin MdNirhfta ttnga wju he taodamtoed to the 
ffiltMt mm- Jam ''A auaUBAtatta gvowm ot poputo- 
tton, -aa'tot. Btohacd^otatofair'to towb to 'the eaaa of 



Dr. Ward'a apparatna for vertical or horiaontal 
mkro-itaotography of live objects. 


Penguin swimming under water. 



I eomlng to the surface— Aead and neck 
already above water,' 


fisa 


Berlin. From 1895 to 1909, or the last census, that to 
In fourteen years, the population Increased from 2,017,- 
000 to 2,698,000. For the suburbs the increase to from 
382,000 to 807,000, so that the population of Berlin and 
Its suburbs reached 8,705,000 In 1900. As to the traffic 
on the Metropolitan, this was 75,000 to 1895 and 157,000 
to 1900, and the suburban traffic shows 41 and 137 
millions, respectively. On Sundays the traffic to the 
suburbs Is as high as 341,000 to 794,000. After failing 
to secure a solution by the use of steam, It was decided 
to adopt electric traction on the whole of the Ilnea. 
Then came the question of electric locomotives vs. 
motor cars, and It was found best to use locomotlvee, 
as these have some advantages. Each one replaces sev- 
eral motor cars, and very heavy trains can be drawn by 
coupling several locomotives together. Because the 
power machinery is larger the upkeep Is less difficult, 
and the parts are easier of access. Besides, the yield 
in power is higher In the case of the locomotive. The 
motors are well suspended by 8i)rings, and the passen- 
gers are less subjected to shocks than with motor cars. 
One point is that a greet part of the old passenger 
cars can still be used. For heavy traffic hours, 13-car 
trains are used and two locomotives take the trains, 
one In front and one at the rear. Such locomotives 
work on single-phase alternating current with 15,000 
volts on a trolley wire such as is In use In the suburbs 
of Hamburg and on the Dossau-Bltteffeld Hue. Current 
will 1)0 furnished by two 150,000 horse-power electric 
plants, one to be erected at 60 miles from Berlin, near 
the Bltterfeld coal mines, and from here the currant 
win come over a 60.000-volt power line, using for this 
purpose six pairs of underground cables. The second 
electric plant will be at Berlin. The cost of the sta- 
tions and cables to figured at 122,000,000, and these 
plants will be erected by k company with which a 80 
years’ contract will be made, as the Prussian Oovmm- 
men| considers that It to preferable not to have the 
State Iteelf engaged In operating electric plants. Oonnt- 
lug the central stations and substations along the roads, 
the overhead trolley wires, feeders, as well as the roll- 
ing stock electrically equipped. Including 567 locomo- 
tives, 600 new cars, and 29 cars for repairs or upkeq>, 
the total cost to eodmated at $32,000,000, and It to pro- 
posed to complete the Whole ot this great aixtegpttoe to 
four and one half yeara. 

Engriand’a Gnatoat Rainatonn 

O N August 26tb and 27tb, 1912, a serioUs dtoaster 
overtook the flue farming lands of East AsgUa 
(the counties ot Norfolk and Suffolk, In England), to 
the 8hat>e of a fall of rain that was without precedent 
In the British Isles, The catastrophe to agricultural 
interests was aggravated by the fiict that barveetlng 
had been delayed by inclement weather earlier to the 
month; the deluge carried away the grain that bad 
been cut but not brought In, as well as destroying 
what remained uncut Forty-two bridges were carried 
away by the fl(M>ded rivers, and an immense amount 
of other damage was done. 

Althougb the spectacular features of this storm were 
recorded to the dally papers at the time, It haa re- 
quired some months for the collection of mcact statis- 
tics of the rainfall. These have now l>een gathered, 
tabnlatod and charted by Dr. H. B Mill, director of 
the British Balnfall Organtaatlon, who announces that 
the greatest long-continued widespread rain previously 
recorded to any part of the British Isles produced only 
half the volume of the Bast Anglian fall. In fact, only 
two instances could be found — July, 1876, and Novem- 
ber, 1878— to which the rainfall of a whole tnonth 
exceeded that of the 24 bourn during which the recent 
storm continued. 

While for aclentlflc purposes rainfall to always re- 
)>orted In Inches, to the layman such measurements are 
decidedly less Impressive than stetemeutH us to tlie 
octual .volume or weight of thp I'aln. It may, there- 
fore, be Interesting to record that during the brief 
storm In question 150,242 million gallons of water fell 
In the County of Norfolk alone, Ike weight of which 
was 870,720,000 tons. This Is more than twice as much 
water as is contained in Windermere, the largest of 
the English lakes. 

An Interesting local Industry nffecte<l by the storm 
was canary raising, which to extensively carried on at 
Norwich. The birds are raised for the most part by 
workingmen, who keep the cages In sheds in their 
gardens. These were the firs* to be flooded, and as 
the highest concern was the saving of human life, no 
attempt could be made to move the cages. It to said 
that at least one particular strain ot Norwich canary 
has been wiped out. 


A Novel AeroftaM Propallar.— Spanov Heath of 
Washington, D. C., hM patrated, No. 1,043,880, a pro- 
peller formed from a blank of ahaat material wbiob is 
folded lonfittudinaQy to produoe a number of thiokneasM 
to form raiatoroammits and give the necessary strength 
tothabladaa. 
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The Heavens 'in 

Is Venus A Bead nr ^ JUving Wnlld? ' ^ ‘ 

By Henry Norris Russell, Professor of Asfcrtmomy in Priflpeton ^nivettflly' 




V-/ obfwrvi'r at the beKlnnlnK of this new year la the 
pliinet Venus, which is now well placed In the western 
sky, settlnK lietween H'M and 0 P, M. With the tele- 
8cnr)e she npiiears Ithe the Moon about one day after 
her first quarter, and with a magnifying tx>wer of 100 
looks almost exactly the else that the Moon deed to 
the unaided eye. The novice at the teleacope will 
hardly believe this, for the Inexperienced eye In look- 
ing at an object In the circumscribed Held of a tele- 
acope unconsciously fcuiuses Itself ae If on a neighbor- 
ing object, qntte differently from the way In which it 
adjusts Itself to view the Moon Itj the open aky, and 
this uncoiiHClouHly affects our Judgment of the apiiar- 
eiit alee of the planet, ns seen in the telescope. If 
the Moon can Iw seen In the open aky with one eye, 
and t'eiiuM through the telescope with the other, the 
true relathui of the two Images Is apparent 

Though Venus Is one of the most satisfactory objocts 
on a first telescopic view to a beginner, slie Is one of 
the most aggravating to an exiterlenced observer, for 
her brilliant surface obstinately refuses 
to show any definite markings by which 
we might hoi>e to find In what period her 
rutitlioD took place, or what was the In- 
clination of her axis Falut, lll-deflued, 
fugitive shadings have occasloimUy l)een 
nollced, but they cannot be recognized on 
later iiiglits, and leave us no wiser on 
the matters which we might wish to 
know 

That the pliuiet’s rotation la slow Is 
however proved by two lines of evidence. 

First, when she Is nearest us, and, In 
jtartlcular, when she iiusses between us 
and the Snn, us la 1S74 and IS82, her 
diameter cun be measured with great pre- 
cision, and It has heen found that her 
surface Is practically spherical. Wo know 
that the lOurth’s rotation causes It to 
bulge at the cHiuator, so that the polar 
diameter Is 2n miles shorter than the 
CKiuutorlal. An tsiuallj great ahlateness 
of Vetuis would have laH*n very clearly 
revealed b.\ such measures as have been 
d«scrllM>d; and If the uiuuunt had been 
even one third as great, It would have 
been cniwlile of deterUloii, But to get 
one third of the ftatteuliig In the case of 
the Earth the tutrlod of rotation would 
have to Ite Increased from one day lo 
nine. Conditions ou Venus are In this 
resiH'ct very simitar; and we can eou- 
eUide that If the rotation iterhsl of Venus 
was laiieli less than ten of our days, the 
flattening at her isdes could hardly have 
escaited detection, unless, Indeed, her axis 
was very highly Inclined to the plane of 
her orbit, and at the time of transit we 
lookwl almost sijuarely down on one of her polos, which 
seems decidedly lnii)robHble. 

Another searching test was made some years ago at 
the Eowcll Observatory, when I>r. Lowell and Mr. 
Slipber Bttaeked the problem with the aid of the spoc- 
troBCojK- If the stiectrum of the planet is photo- 
graphed In such a w'ay that the light which forms one 
side of the strip of si)ectrum comes from one limb of 


ttooal erid«iK» goM. Dr. lomtt btiUefta that, la 
the case ot Mercury, Vonua ksepg always Ills tNMH 
toward the Bun, rotating onoe la SX days, tlM period 
of her orMtal revolutton. An altoraattve thsocy, 
eaually eoustatent wIUi the observations, hhs ttssp pro- 
posed hy an HngHah metoorologtat, Mr. Oiayden. The 
Burtace of Venus Is ae whits, and reflects oo large g 
proportion of the sunUght which fUla oo It, tint we 
are almoet ehut up to sappoaUg that It is oondjosed 
eitber of snow or douds. .liAs tJ>» flnnlh heat would 
be twlee aa g^t on Venus as hot*) P^nnonent snow 
all over the iflahet is out of the gusstKui; etouds re- 
main aa the only alternsttve. These may h«» as Dr. 
Lowell thlnkB, clouds of dust stirsed Ugp hy tha vtotent 
winds which sweep over the pMoM’s furfitos from its 
desert but etomslly suottt side to the. ooU, 'dh|fc heml- 
• iqibere ot night, whore the oosone oit Mm i^oot— U 
ever It had ahy~>are piled up in mountaina of' Ice. 

Mr. Clayden, oh the other' bond, asemme the clouds 
to be ordinary clouds of water vapor, It too plauet 
rotated as fast as the Barth, these would preeuanbly 


NIGHT SKY: JANUABY AND FEBRUARY. 

arrange themselves, as on our own planet. In patches 
and masses, denser In some latitudes than olMni, hut 
with clear spaces between. It the plauet always turned 
the same side to the Bun, clouds of the sort ws are 
now considering could hardly exist at all on Its snn- 
ward aide. But, according to Mr. Oiayden, If the 
period of rotation waa several weeks In length, the 
atmospheric circulation would depend directly on the 




In Abwt^w^hlcli altht 

ot Ills fuflh M «Msto w Hmth.' .'^1/ 

:4b' pm preasm Un* Ippii,, . „ 

OIMMSO, toaMUped |isfluip«;,!lr'.^ 
aeeoad hypotheata .tni 

worn so much like Pur Ih IMwvm M 
us by tbo ckrady tuU j^fc«up4i it Ihpk 
too Mflghboriaf a Bum, 

Hw hmvom. . 

Our map showa what my is pssa 
Okies as these wo«|dd to p muk 

his beck pod .gaslng at Rm.wbsto i^.^hsgswh; 

“we, ; , ; 

Bllflit ovprhead and imthyttpa to 
imut region of all the stsatY aky. olfMsiw', ftm 
Qsmint, Taurus, and Awdfle pest the two '9sg 4ltBm 
end Orion Into Argo* wbope greet eter Pph he 

sow low to the south froni tU umtadsP po^ oiC^'Ylf- 
•tola. ' 

BrlOeaito Oetna. and FlsoM flll too dtfU: 
aky. Arifls. Pstssus pad Androoiede pyp to Ote gf^* 
west; Cassiopeia, OeghatM, Umooi ppd 
Ursa Minor to the north; Una Major to 
the northeast ; and Ijeo and ‘HydfU to the 
eaat 

The Fiaaota. 

Mercury Is morntog star this namth, 
rtatog about S:00 A H. on the 1st, and 
bring visible to the dawn, while later 
ou ha draws nearer to the Bun pnd Is not 
observable 

Venns la a qrieadld evening star, M 
already described. 

Mars is morning star to Scorpio and 
Saglttarliw, rlring early to the month at 
about the bobm thas as Mercury, with 
whom he is In conjunottou on the tWh, 
but remaining to eight after the latter 
vanishes from the morning skY- 
Jupiter to also a momlhg star, rising 
about 0 A. M. to the middle of the taoath. 
On the 11th be to to conjunction with 
Mercnry, and on the iSth with Man. 
All three plssets are thea wlthto a few 
degrees of one another, but not conveni- 
ently placed for observation. 

Bsturn to to Taorus and to well ob- 
servable, coming to the mscldton at9 P. M. 
ou the 1st and at T P. M. OU the 81st 
Uranus to In conjunction with the Sun 
on the SSrd, and to InvtoiUe. 

Neptune to in Gemini, pnd oomss to 
opposition on the 14tb. He may easily 
be found <wlth a telescope) by moans of 
the map publtobed laat month. 

The Moon to new at 0 A H. on the 7tb. 
to her Snt quarter at 11 A M. on the 
Uth, toll St 11 A M. on the Mod, and 
to her last quarter at 2 A M. on the SWh. 
Bhe to neanat the Earth on the 28rd, and farUieat sway 
on the 11th. As abe moves around the skies she passes 
through conjunction with Morenry, Mars and Jupiter 
on the nth, Vranna on the 8th, Venus ou the morning 
of the 11th. Saturn on that of the 18th, abd Neptnns 
on the 21st-^none of the obaerrabto cmijunotloas being 
close. 


thv planet, and that on the opposite side from the other, 
and If the iilauot is In rotation, so that one limb to 
approaching us ami the other recoding, the lines In 
the spcctnuu win l>e shifted. In accordance with the 
well knovtn principle, lo the violet on one side of the 
siH-ctrnni and (o the rod on the other, so that they 
run uci-oss It obliquely, and not at right angles. From 
measures of this slant the rate of motion of the planet’s 
etjuafor, and hence the period of rotation, may be com- 
imted. 

This method was tested with very satisfactory re- 
sults on Mars, Jupiter and Saturn, giving values for 
the rotation jwriod very closo to those already known 
to he correct. In more recent time It has given astroii- 
cpniv Us Orst doflnite knowledge of the rotation i^erlod 
of I'ruiiiis But when opplletl to Twins It gave nega- 
tive results The lines In the spectrum ran squarely 
across It, and the most careful measurements, made 
with all precautions, showed that If there was any 
tut at all, and hence any rotation of Venus, the tilt 
must he excessively small, and the rotation very alow. 
Anything much faster than one turn per mouth could 
l)roVtabIy have been detected. * 

llwc the matter rests at pressfnt so far as observe- 


planet's rotation, and It would be quite possible tor 
the side toward the Bun to be permanently rioudy, 
with perhaps regions of broken eledid here and 'there, 
varying from time to time, which would axpUilii the 
faint markings sometimes seen. 

We have thua two pictares ot condittfos on oar rioter 
planet between which to choose, both of wMidh ace 
oonstotent with the tatown fiseta of acteneA One to «f 
a dead world with one ride a daeert, hotter and mote 
arid than any In Arabia or Aztoona, under toe bund- 
ing glare of never-ending sunehlne twice i« hot aa 
ours and sw^it by dqat-laden hurricanes, while the 
other ride to swathed to endless night, end eold heynnd 
the keenest frosts of onr prior' wtotsrs. Ttlia ether 
shows us a world wblto mOy he os much Uke flat own 
in surfece as It undouhtodjy Isln rise and mriw, wtth 
an atnwsphere and oceans, rotattog far mqye riOWty 
than the Barth, but yet so that tie intervals of aoa- 
ttouona light or darknoas ahe net M tong aS M ^ 
own Arctic or Antaictie lando, WHh a riof, 'pftwoi 
always .wlto clonda denM snougb ^ reflect eimW Ihto 
space toe dairilng beams of toe Bun, toavtng helew 
them pdriiape no mots tight, and no oxesM «f iMh 
above what we oorsriveo are tomOlar wttoj a oMM, 


To Off fitatweribon 

W E are at the riose ot another yea»«41ia alxty- 
elghtb of toe BtasMcinc AuniioAii's Ufa Btoee 
the sttbseriptloD of many a aohserlber egptna It will 
not be 4 to>toe to call atteatloa to to* fut that the 
seuMng of the paper wtu tie dtoconUnaed If toe *ri>> 
eeriptlon be net renewed. In order to « vqid any 
tocrttpttoa to toe reeript ot the peper.jeaheeriptoma 
itbonld he renewed before the pubUoathm of the hret 
toeue of the new year. 

To tooee who are not funillar with Bowtiannn 
AiitnoAit somwetora a mwd mfly no^.'.M/i^oC.idana. 
The imnraxno Ainmo^w ikmimarn'mimaa gMtoM 
taO'kiD«:'tor toeerttou in the ha 

wall ns trenaiatioiu from fweign perihdhriH Hri- tor 
toripiittoA hflototoed to whidh wmiM Mheewtoe he -*h- 
US' taking,, tiif jioohwww m 

mmmtrni toe antteoribaf mpm ihh 
:4ig^ to Une enhMHhfiiM:fitom, , ' , 

' ' ■ '<****v*f ^ ' I'., ; 

** Un ’’iHtoH AwarigiiiO 'toh ~ii|Uitiwiiiphipgfl^ sto' ’ 
riStorisa' wto nnikiiBadtoto to 






,Ohto, 

»»twitati «ftiw:|i,\»fcMiiK» <r tmmtif- 

JfjWW ' itwiM ltoi MBOBy ,qg tft» «»e^ 

,;' 'iW 1 »' ^ «« *»d cimnotj* 
'' IHtmbiis, ' HI* 'on bU flitlier*8 aide 

kwft aMAM to Mtoto to»4 toetoto among otoor 

„' j^^^^^(al^l^>aa^, ptoiMto itam^ In too htototjr of our 
Otoatugr, 1601. ¥1^0% iPUkottog, «lio after service 
IfUjito Waabtogton to tbe Deltf towame Poetmaster Oen- 
nibl* toen fiao^tr of War, and flnaUy Beoretary of 
^iie dartog tbe admtototratloaB of WaBblngton and 
( ilitonia. 

; l^onog Ftokarlng was edncatod at too famons Boston 
tfitm fhtoMd, vpA toon paaseill to too lAwseneo Bclen- 
Bdbool of Harvard, wboto bo was graduated to 
i,W5 wtto toe degree of B.S„ bavtog taken toe coarse 
to drll engtooortog. 

Hfs abtoty bad been so evident during his under- 
gndnate years that be was at onoe made an Instructor 
' ;to wsthematles to the lawrence tictaool. bat bis stay 
was short; for to 18QB be was oaUed to fill the Thayer 
gbalr of physics to toe then recently orgnnleed Msssa* 
(^nsotts Institute of Technology, where he remaliied 
tor nine yOara During tble period he organised toe 
.flrto woOktog laboratory In pbysice In toe United 
Btates and toe methods toangnrated by him have since 
been adepted elafwbere. In connectlogr.wito hie work 
he prepared the votnme on “Physical Manipnlatlon" 
<18T4), a textbook that has recelvod high commenda* 
ttoo and la otUl noiversally esteemed. 

In MTB, soon after toe death of Prof. Joeepb Win* 
toeki he waa called to the chair Of Geodesy and As- 
tronomy In Harvard with toe directorship of toe groat 
observatory there, which place he has since held, 

With hie extraordinary Seat tot Investtgatton and 
at hla disposal p splendid Instrument of M-tneh aper- 
ture, toe lens at which was ground by Clark, prof. 
Pldcering at once began those special studies that hgoe 
Vhtoed lor him and the Harvard Cbsorvattog so p>neh 
reooWa These stodlee have been largely dovotM to 
examination of the light and spectra of toe gtors for 
the pnrpese of determining tostr brlghtnesa *VOt this 
Cblect he devised a mechanical meridian tdiotometer 
Vvlth which be has made over a mllUon and a haU 
meamiremeatB of the light of the stare. ?toe dStalls 
of this work were given to a catalogue entitled “Har- 
vard Photometry,'' In which he gives toe magnitude of 
over AOOO stars, and In a later publication similar 
aHMsoremeots of more tosn 2t,OO0 etare are given. He 
measured Jnplter'e wtellltes whtlo they were under- 
going eclipse from 18T8 to IbOl, as well as the satel- 
Utes of Mara and other faint objects. Sobaequeot to 
tbe death of Henry Draper ho began the appUcatom 
of photography to astronomy and to a memorial to his 
friend he nndertiwk an Investigation of the spectra 
of toe stars by photography on a scale greater tbau 
ever before attempted, resulting In too puMlcatlon of 
an elaborate memoir dedicated to the memory of hla 
colteagne. 

In consequence of a fund of g2fi0,000 left by Uriah 
A. Boyden to tbe observatory for the special puTiMiae 
of studying tbe stars at high altitudes, he establlsbed, 
In 1MK>, an observing station at Arequlpa, Peru, and 
there his brother, Wllttam H, Pickering, observed the 
istara of tbe southeru heavens, tons extending the work 
that hod been begun In Cambridge, until photographic 
charts of toe entire heavens from pole to pole have 
twen ma^ Theee and other studies of the work ae- 
cmnplitoed under hts direction have for the moet pqrt 
been pabUrimd in the “Annals’* of toe 
-Hsjward Obaervatory of which nearly 
dne bandied iinairto volnmes have been 
given to toe wotld, and of toeea more 
iiie ti mm hilf have twea Isoued under 
’Bis editorship atooe ^he bsoame dlractor. 

Bto other satentlfle acttvlrios, and they 
Itovo been many, toetodad ssrvloes aa a 
toOmiNiir of the ft. a. HanttoA idmanac 
Shtoedltton a«ht to Iftotot. Pteaaant, Xowa, 

'to ehtowe too totto oUtpaa At toe mn on 
’^mtot.Tto, tm m* te wa* Oise n mem- 
;iilto-ot‘'tos pdiw 'toot to'.too u. «. coast ■ 
a Olailtor toupoto’ to Xotos, ' 
iioto. to DMMnobto, tm The ambtocta 
.'#''mMwta|ii ''sutowtoft the ;lM|ht and , 

, , •Vbhtouy :ot, attracted .hta at- 

• .Be' totoi«d,.)jha «r- 

'toe’''AnriMeUMa. 1 
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paaoed wHBont recognition. He received toe Henry 
Draper g«)d medal from the Kational Academy of 
‘Bdato e e to 1877. The Boyal Aatronomical Bocloty 
of Ixmton gave him a gold medal In 1886 for his photo- 
graphic researches, and again in 1001 for hla studies 
on variable stars. He received toe Bnmford medals 
In 1801 and the Brace medal from too Astronomical 
Society of toe Pacific In lOOK. Ills own Harvard In 
180S, OaUfonila In 1886, Michigan In 1887, Ohlcsgo In 
iioB Pennsylvania In 1006, have conferred the 
deftiee oi DXaD. upon him, while Victoria gave him 
A BoD, , to 1000 and Heidelberg In 1003 bestowed upon 
htok too degree of RlD. The German Bmi^ror con- 
totrad upto ^toi In 1011 the order Pour le Merlte with 
the imhk of knight, tone indlcatliig the high apprncla- 


Pief. Bdwerd Charles Ptekertog. 


tion with which his woto is regarded by toe savants 
ed totnuiny. 

HM eleotoous to sdentlfle academies have been 
numerons, In 1678 he was chosen to membership In 
toe Matloaal Academy of Sotenceo. and be has long 
bees a feudw of the Amerlran Academy of Arts and 
adepoee {vtoe-Ptarident in 1877) and a member of 
toe Ameetoak PlUloaopbleal Society since 1800 (vloe- 
prealttsltt to 1000) i He also bolds honorary or corre- 
mrandtog ContHCthma wtto the Boyal Society of London, 
^ Bdyai Aatronomical Society and of tbe great acad- 
emies of sifieiieeB In 8t Petersburg, Berlin, and Rome, 
me well as of many other less well known. 

He was elected to tbe American Association for the 
Advaaeemeto: of Bdence at its Salem meeting In 1860 
•ad was Advaaesd to toe grade of fellow in 1K7S. Hls 
afBUat|onS have always been with the sections devoted 
to aMtoetoatics and aalronomy, and physics. He was 
oltotwl to preside over toe section on tbe physical 
ad«ra*c to ld77< and at that meeting presented an 
addrees on toe Bndowmeut of Research. No astronomer 
has been toiled to fill too high olBce of president of 
toe American Aasoclatiou idnce 1803, when the late 
WUdam Harkaess hekl that important office. At the 
meettog held to Wasbiuglon n year ago, when tbo 
claims of astronomers were considered, the candidate 



[ "rac- -'detofnatrattog to paptoi to public schools, the p 
QB deforetoid 'stopse. 


who at mice commanded the recognition of Ids col- 
leagues by hls distinction in his chosen science, was 
Prof. Pickering, who was then unanimously chosen to 
preside at tbe Cleveland meeting, which will be held 
during the present week. 

A Demonstration of Forestry Erosion 
Processes 
By Stephen Byrd 

E xperts of the Government have ticon successful 
in the construction of a striking working model 
showing the processes of erosion on deforested sloi>es. 
It Is for the use of pupils In public schools who are 
taking cours(>s In nature stinb, elementary agriculture 
and physical geography. 

The model, about seven feet scinare, consists of two 
hills sloping down Itilo two viillejs through which 
two streams wind in and out through farm land and 
lead into two lakes at tbo front of the latidscaiH- Both 
bills are made of the same kind of soli, but one is 
ct)vered thickly with twigs, young trees, or shrubs, to 
simulate a forest, underneath which Is a heavy carpet 
of moss representing the lnji>r of leaves and twigs 
which covers the ground In the real forest, while the 
other hill Is bare of all vegetation. 

By means of a suitable sprinkling device on the ends 
of a “T" about IVS feet above the crests of the hills, 
water in the form of rain Is made to fall with equal 
force upon the t«’o hills. On the forested slots* Its 
fall Is broken by the foliage and It drops gently upon 
tho moss-covered surface of the ground. The moss 
and tbe soil beneath, which Is kept soft and porous by 
the protective cover, quickly absorb tho “rain" and 
allow It to seep out as clear water farther down the 
slope, thus forming a mountain stream which llows 
through a green and fertile valley Into a clear lake 
' at the lower end of the model. 

On the other slope the "rain” Iteatlng down uis)n the 
unprolectiHl and hardened surface washes deep gullies 
In the hillside, carries the soil Into the turbid stream 
which drains the valley below, and thence Lite a 
muddy lake. The erosion on tho slope loosejis stones, 
which are carried down upon the valley farms; the 
silt depositwl in the channel of the stream diverts the 
water, wblcli opens ui> gullies through tho dry land; 
the main stream Is made shallower and wider and 
often overflowers into the fields; island and silt bars 
rise in the stream: and deltas are built up in charac- 
teristic form at the entrance to the lake. 

The erosion processes which work themselves out 
111 tho model, the wearing down of tho hill, tho silling 
up of the stream bed, tbe gradual shifting of the course 
of the stream, the fornmllon of deltas and sand bars 
in tho lake, and the gradual o|iening up of water- 
courses through them are all typical of the processes 
constantly going on In Jinture and show strikingly the 
close relationship la‘lwei*ii forests and surface forma- 
tion. It Is the same process of erosion on a larger 
scale whtch, after the destruction of our fon-sts, causes 
tbe removal of the top soli from our slopes, cuts them 
up lDt(» gullies, and deposits sand and gravel upon the 
fertile alluvial soil of the bottom lands, In storage 
reservoirs, or in tbe channels of streams, where it 
Impedes navigation and causes overflow. 

While the mtslel is not intended itrlmarlly to show 
more than the erosion processes, it can be used to show 
also that a forest-cov(>re<] sloist acts as a reservoir in 
Impounding the water and allowing it to seep slowly 
Into the streams, and, on tbe other hand, that water 
runs oft the surface of a bare slope as soon as it falls, 
resulting in floods when tho precipitation is heavy and 
In droughts during a dry season. If the sprinkler is 
stopped and nil the water token out of both of the 
Btroam and the lakes, tho lake on the forest side will, 
within a few hours, receive a ctJiisiderable amount of 
water us seetaige from the woodetl hillside, while the 
other lake will remain pructloiilly empty. 

When (he water is first tunie<1 on, that 
wliiclt (*omes from the forested hill will 
Is- sllgUlly muddj, but will clear after 
running for a few minutes, and tlie mud 
will soon settle. Erosion will set in uiwn 
the doforesletl hill and the land lielow In 
a few hours 

In some of the models white sand and 
IKtbbles and small goldfish or turtles In 
the clear lake, have addtal a loiich of 
realism and brought out the clearness of 
the water. Other Ideas to add to tho 
plcturestiuencsH and Instructiveness of the 
model have also lieeii evolved, such as a 
rwtd running through tho Helds, bridgi-s 
across tile streams, and a Hide farm 
house or horn appropriately phussl 'I'lie 
bridge across the muddy Ktri*nni Is repre- 
aented as damaged by fltSHls. and die 
road on that aide of tho model mndd.v and 
Itoceosss of deeply furrowed. J n tho consli netlou of 
(PetiohidsS un page > 
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A New Alnminiimi Level 

A LBVBfi lufi recoatly been plmd on tbe nnrket 
made of aluoiln>ttin> which for n metal level la 
ll(ht, ae well aa atronK and durable. It will not warp, 
and with ordluarjr care will laat a lifetime, not being 
affected by either dampnem or heat 

It la doubly conatmcted; that la. It haa two plumbe 
and two levela, ao that no matter In what poaltlon 
It la picked up. It la alwaya ready for uae and can 
be naed either end or edge up. Tbe llluatratlons abow 
It In uae with tbe eye of tbe mechanic both above and 
below It Plumbing can alao be done with the eyC 
above or below tbe aplrlt glaaoee. 

There are two wlree around each epirlt glaaa, ao 
that the t>ovltlon of the bulb ceu luatantly be aeen. The 
spirit glaaaea are aecurely aet and cannot move or be 
jarred out of place. They are alao guarded by heavy 
lenaeB aet in the circular openlnga of the level frame 
to make the spirit glaeeea duet dirt and water proof. 

For tbe uae of carpentera, mlllwrlghta, cement work- 
era and plaaterera the level la made In lengths of 8 
feet 6 Inchea, 24 and 80 Inches. Those designed for tbe 
uae of machinists and others desiring shorter levele, 
are made 12 Inches and 16 Inchea long. 

A ComUnation Bevel Square 

A fiQTTARB haa been produced which combines a 
^»bevel aquare, divider and pencil compnaa, and meaa- 
ures ten Inchee over all when folded. The etock la 
formed with flanges on both aides, and the adjustable 
blade folda between the aides of the stock. In acriblog 
angles from narrow flutes, or grooves, the operator 
can insert tbe flange of the stock In the groove and 
work from the face of the bevel. The aquare can be 
aet with tbe pointed ends at any desired distance apart. 
Thna It la converted Into a good divider. When used In 
the oame form, with a pencil Inserted In the holder 
at the outer end of the etock, it becomee an excellent 
pencil compaaa. 

A Combiiiution Pocket Bole 

T HB atz-lnch folding pocket rule, two views of 
which are given In the accompanying llluatrattona, 
la made of spring Oerman silver and dlatlnctly grad- 
uated. It can be need as a book rule, calliter gage, 
protractor, triangle or try-square. The upper edge Is 
graduated In thlrty-'seconda ; the lower edge In six- 
teenths. Tbe caliper blade la graduated In sixteenths 
on one side and thirty-seconds on the other. Tbe pro- 
tractor Is divided to five degrees and the veniler reads 
to one half a degree. This rule can be set to any 
deelred angle, and the center joint Is so constructed 
that tbe rule remains Arm wherever set The protrac- 
tor la divided Into lines, each repreeentlng five de- 
grees. The ten parts on tbe vernier correspond with 
the nine parts on tbe protractor. Oonsequently, each 
dlvlalon on tbe vernier is smaller than each division 
on the protractor by one half degree. To read the 
distance the rule Is opened and the number of Hues 
on tbe protractor that have been moved from the sero 
point Is first noted. Upon tbe vernier tbe number of 
dlvlelons Is then counted tintll one Is found which coin- 
cides with one on the protractor, which will be the 
number of degrees or half degrees to be added to the 
distance read off on tbe protractor. 

A Blachine llwt AddicMM Tagt 

A FKW years ago It was discovered In one of the 
large fertiliser companies In this country that dar- 
ing the busy shipping season of six weeks or more, It 
took every clerk In the office and everyone In tbe estab- 
lishment, who could write with a iien and Ink, six 
weeks or more to addrese shipping tags, ity tbe time 
the shipping season was over, the work of everybody 
connected with the office force was so far behltid that 
tt took until the next busy shipping season to catch up. 
^is led to the iuvontjpn of the tag addressing ma- 
chine. To-day, In that same establishment, the tag 
addressing machine, the first one ever produced, stands 
•n the end of a long table In the basemout. It is^ 
operated by a boy, who addresses all tbe tags required 
In the abligilng detuirtmeut of the fertiliser company 
referred to. In spite of the fact that the business has 
Increased wonderfully from what It was five years 
ago, when the tag addressing machine was Installed, 
the boy has plenty of time to devote other duttoa. 
At a test recently, tbe boy in one minute addressed 
two hundred and seventy-eight shipping tags, Including 
oettlng up the name and address. In two seconds or 
thereabout tbe type wheels of tbe machine were re- 
turned to' neutral and be wae.iegiy for another name 
and address. 



Usitig the aluminium teval horiaMUtaltr. 


Cembination bevel equare. Uslnff tiie level vertkally. 


The combination pocket rule used «e a caliper gofo. 



A machihc that addresace two hundrod and seventy' 
eight shipping tags in a miniita. 


Tlw tags ««> OSS In ckfr ttg ‘AfAMgltag 
adtosHtiiloaUy tad op Into ana tiuoHta «kSKSM«MbM Ipai 
a strip firea tae storage bln. In Che shhloet, 'tlm tags !' 
being ssjtatatad hy a rat aemp to wlthto tA i 

asdi iMia. 

Tbe boeineas card la printaa front «» ottaWtiMno 
attached to and made part o^ the maohlna. 

Tba conoignae's name and address Is printed bff igrpt 
wheela bring adjusted hy means <ff tevers. A m 
Is aet fhr the number of tage reqtiltaa for shifBsat 
and Is antoasatleally olsared when tbe nttmlwr loll' 
cated has l^n printed. , 

There ai« no hmee types in this marauM 
staBciis or plates, the type wheels being gotwnaa. If 
a name lever and an addreee lever. An antowatte 
oonhtlng devloe on the maridne ahsolutriy oontrrie Ihs 
nnmber of tags printed, lecklbg and catting sA the 
tags when the number Indioated on tbe dlgl are n<- 
d r ee s ed. 

The maridne la buUt to take a Btaadara Mo. o sap 
or record card'as well, as a very thin paster, which 
can be attariwd to cartone or boxee by means of pasta 
or tastenere as tbe raqntremeate of tbe shipper tsar 
warrant 

Tbe machine prlnta tbe name and addrees or tne 
consignee end such other information as mdy fw 
desired. 

The antomatlc eonntlng device does away entirely 
with tbe possibility of loss through underridpments or 
overahlpments. as the machine will produce exactly 
the number of addreeeed tags indicated In oash In- 
stance. 

Prise OStwed Her s Tcri to llotMit news M 
Autogenons Wdds 

T bSEE Is at the prerant day one Obstacle in the 
Wf f of a more general adoption of antogenous wrid- 
Ing of metal conatrnctloiw which In use are suh]e|gtad 
to oonridsrable etraina, and the rupture of whlCb 
would endanger human life and property. This pb- 
Stacie resides in the tact that no process Is known hy 
wbtch the quality of tbe finished weld can be tested. 
Experiments have shown that the first Condition to he 
fnlfilled If tbe weld Is to be sound, Is that inclusions, 
large or small, most be avoided, and that the material 
does not become overheated In tbe process of welding. 

Tbe Central Bureau for Acetylene and Autogenous 
Metal Working In NOrnberg, with a view to perfecting 
the autogenous weldlug processes, has decided to offer 
prises of sn aggregate ef l,fi00 marks (|8TB) for the 
successful treatment of tbe problem stated below. The 
Carbidbandelsgeeellschaft m. b. H. has generously tar- 
ntabed tbe requUdta funds, 

Problem: How can slag inriurions and unsound 
places, as well as flaws doe to overheating, be detected 
In an antogenous weld, without Injuring the wold In 
the proceee of tcetingf 

In adjudicating tbe prise, speelsl merit will be 
assigned to proc o es o e which make use of simple, read- 
ily transportable apperatus. It shonld also Iw noted 
that prises may also be swarded to tbe origtnators «t 
such processes as furnish a means of judging tbe 
quality of a weld satlefactorUy In a majority of oases, 
without neeesssiily representlM a complete solntton of 
the problem. 

Tbe thesis must be submitted la writing, and must 
be Identtfled hy a motto, the name of tbe competitor 
to be filed in a seated eovriope, together with tbs motto 
appearing on tbe tbeefe. Bptrtee must be completed eii 
or before July let. 1813, and sent to the addfees ap- 
pearing at the end of this annonnoement 
nte jury will conslet of the following gentlemen : 

CMi. Beftenmcsrat 'Prof. Hr. Ing. Or. F. WOst, 
praoident of tbe Iron Institute of Aariien. 

Prof. Hr. Ing. Q. fiohleeiiiger, president Me- 

ohanleal Engineeriag Dxperimeiit Station at tW Tech- 
nical Cnlveislty of Obariottenimrg. 

Prof. B. Baumann, dlreetor of the Bureau tar T•s^ 
big Matoriule of th» Teehnlral Cnlveralty of Stuttgatt, 
Ingonteur Bomaiin luehter, pceftaaor «t tiie Twb- 
nlral ProteoeleBal Sebo^ of H^hnrg. 

Karl Sohrflder, chief ‘eogtiieer of tbe Ballway Snp- 
pUee Oompgny of Upper BUeela. 

One reptasontative of tite mdeisigned Bttro. 

The prhws are awarded by tba jury. 

The fi^t prise wUl be 3.000 marin (1860) | «h« 
ond, ^ tastfct (1188). « 

The tiierie for wkieh th# prise is swarded will be 
PiMtehed wittwri ratatatwttittL 
Itqgs^) BsotnlMIto, AQArira 
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« immMAl to t>Mnt OM th« OKtaeta tn 
. imt («) ud (») tormB of tCAtor, and 
HWt OM mui not a ooBiaUreidl «iio> 
fioaa, Hm saoeoBB of tlw othor vaa limited 
to datotal vas territory, beoaiwe of the 
bnso coat of operation la artlfietal 


< "Hn problMn to be Mlead enO heN claimed 
te Imee bees ecired *a« to prodoce ae lii- 
' eAtktUaoaa aatomatte Inter kMter which 
weald <1) be earn; (3) he ecoaonical : (8) 
MM the water to a deatred predetermined 
tWapeiaitara. aad (4) proportion aa» conenned 
to amoBBt of hot water drawn, even In loealU 
Uea where aa* aad water main preeanrec dne- 
taate. 

*’Thla wai aa tntereatluf problem bavins to 
do with an Important nnd ncefnl art which 
hae i|lta«h ooadoced to health and comfort. 

"llnod WM an experienced man who had 
alraadr made ooatitbtlttone to the art, and he 
' OP** tfaeMfore, to approach tho conaldera- 
ttoa of thia proUem in a practical wap. Ho 
waa aot aearehtns for a theory, but for an 
opetaliva atmetnrc, and there cdn be no 
doubt that he produced aa eflclant and Usbly 
naafnl article la the ‘X T.” heater, aa It^ 
oaUed. 

“Viom the ontaet, thla T. V. heater became 
a coBunerclal eaceeaa, ao mach ao that tbe 
Ifonareii Company, a oompetitor, adopted the 
Bwri Invention at a time when the patent 
appHeattoa waa pendlap and whan letleri had 
not yet heea toBaad.” 

HattMaaaka: 

**Wae there Inventive aetoni behind thti 
prodaetton or wae It obvlone to tbe man ekllled 
In the art and a mere atcresathm of old ato 
meata aad not a combtaetion attalnlnp a new 
raenltr’ 

1%B dhjMit of the Invention set forth tn 
the mtent In tnrit la etntoS In the patent 
ItMlftobe; ‘ ' 

"To provide effective and reliable meana 
wberefay wait# of sm, dnrins pertoda In which 
It la aot deatred to heat water, may' be pre- 
veatoff, aad UaUnty to damase to the heattns 
appUance or Ita eonaartlaoe, by tbe appHoa- 
tton of beat la the abaence of a proper enpply 
of water, or by tlio exoeaalve appHoatloa of 
beat when water la not drawn off from the 
baator, due to the atloUns of tbe water valra 
macliaiilim, may be effectnally obviated." 
(i^e 1, Unea 31 el ae<.) 

To aocompUrii tbaae objaeta, Rnnd in- 
troduoed Into tbe gaa aervloe conduit a 
gas supply valve and a gas ngulatlng 
valve, by which two valvea the supply of 
gas to tbe main bumars Is controlled and 
regulated. 

"The mala or water actuated yaa valve !• 
alwaya thrown wide mma, and la of sulBdent 
met to admit enongb sas to heat tbe water to 
the deelMd temparatute at the blsbeat water 
main preMure, and tbe loWeat saa main proa- 
aare. With tbe high water main prewure n 
Jarger nmenat of water would flow tbrongh 
the beater, per unit of time, than with the 
low water mala praaiure, and it the anpply 
of gae were conatant tho reault would be that 
the water wonld be hMted to a higher degree 
ht a low water main preeanre than at a high 


r la the baeter taa^me the 
degree of temperature to wUgh the thermo- 
Btat to adluetod, the tbermeetat immadlately 
to aetaete the tbermOetatio valve to 



cut down tha aawnut of gne nntil jhat 
ie eupplted to heat the mater dowtog through 
tiM eoudnlt to tbe tompenttute deaired. ffhonld 
th* pNaMwr In the gae mala tan, the tempera- 
hare Of the water would fan, aad tUi would 
act to open the thaceaoatatto valve wMtr •« ae 
stin to parmit eaoni^ gae twdow to the hora- 


, K Inge or amall • 
of water witliln the { Mgaetty of- tha hsator I 
hfta drawn, and fho «t gaa to tl 

iMinieto 'U ceffhlated to tWtt the amount i 




eft off hf' «|t wutor aetaated or mala 
v^va, 

"ft Is old to tbe act to audlloy the movr- 
meata of a part aftoatad hr the flow of the 
Whtor through tho heater to control the flow 
of.gaa to the buraere of the heater; and U waa 
alto rid to emplog tae swvemente of a beat 
actuated element to eontrol the flow of 
to the bumere. Theee old elementi had I 
aepatatSly twed In beaten to control tbe How 
of fuel to tbe bumere, but Bnnff, for the flret 
time (It to elalmed), eomblnad the two ele- 
mento In a aiagto hepitoh- . 

“I am aattofled os 'thineoldeeee, that thla 
tomUaetton produced a ceeult which emi 
an aggregation of eld' OtaUeuto, earii merely: 
performing an oM and wiW haown fnnetion 
and not bringing ahoM.d hOW coeult If I am 
rtoht to eoaeluding dhOt the new reault, In- 
d npon by eomptotoant, wae aecompUtbed 
by the eomblnatlaB ef theee old etomente, then 
erne to me that the caao to one of invoa- 

eoune. It to very eaay at tola date, to 
how It waa deue; but tide to an a 
art attnctlve flnaaetolly and toaetantly in- 
viting Improvemeav and If Invention wei 
Involved It aeeme etrnage that no one bad 
eloaed, prior to thla time, egy etmeture which 
repreecnted what to embodied in tbe Band or 
T. V. beater. 

In ble laganlone afgnment that certain of 
ae patanta aooompltohed hy a short arm 
what Band accompUahed by a long arm, tbe 
laarned cooneel for defendant failed to a 
clear bow what wae obrione (ae be urged] 
•aceoeafolly neaped the attention of tl 


along In the same geni 

NotM lor Inrenton 
A Nsvsl IkgjMtary Bsguidtor for Pro. 
JsetilsB.— CSstond lJuvis, U. S. Navy, hae 
patented. No. 1,043,074, a tohjsctoiy regu- 
lator in wbioh then is combined with tbe 
projectile, platee wfaiob aie mounted tberein 
and move radiaSy ' tbrini^ oentrifugal 
fone’to rggulate the mjeotory, and eleo> 
trio oontroUing mpaas are pro.vided wbioh 
govern tbo extent of the outward mowo- 
mont of the plates. 

A Po>wer.eperalai Cogfon Catter.— A 
poweiHipaBted cutter to ellp ooupons 
is shown ta the patenit. No. 1,042,436, to 
Oan«tA.aobartdrlMwiw^N.j:. Itis; 
an ekotrically operated maohlne supplied 
' a tntfe-oarriar pivotally supported at 
one end with a knifs at its other end and an 
oseiUating lever which is operatively oon- 
sd wltti the knito-oBrrier and is oper- 
ated through a (nitoble plunger by a 


"Sandwtek Paper," a New Paper Prod, 
act , — A Frenoh paper, devoted to paper 
manufactures, tells of a new paper pr^nct 
said to have been invented In Oermany. It 
utf of two thin riiee<ts of paper pulp 
between which is arranged a sheet of cotton 
or similar rioth wHb wilich the pulp layers 
are so thoroughly inoorporated as to form 
practically an integral and oompaet sheet. 
It has been aptly eailed a sandwich paper 
and is adapted to a variety of uaaa. 


Ftoderiek C. Clarke of ^infield, Kao., 
aangnor to A. O. Sphlding A Bros., Jersey 
City, has patented, Ifo: 1,044^. a sliding 
pad which n detachably ssoayfd to a gar- 
ment mid extends around tilifl greater por- 
tion toereof. Tho pad ie (on^ly reotr 
liar in outline and a looOe lining to ao- 
outed only at ita edgea to the.pad, the pad 
brigg eepmsiaUy deUgiMd for uae ^ sliding 


-We are told 
that the fUhermen off the ooaat of Maine, 
using niotor boats, feed the luhriomting oil 
to Uie cylinder vdHi the ehaiptes of gagriine 
and dispense entirely wUh ^ lubrieiting 
oops on the oyiinden. In ttiis way they 
avoid tite oare Of the oup god ere sure the 
oU is feeding ao long aa tbe gnS)liiBe supply 
is maintained. Qrdinadfiy. mbWt eoe pbtt^l 
of oil ia mixed with flvatniUiHM’Of gaaoHna. 
The only Objeotion gngi^ eft tb tbe pmo- 
tioe is that the ogfUmotar baOflffM fonlland 
be rienas4r(i^agmr:)|lkiMi^otbarwiae; 
btit this tt more tiuiB baIgMOd by the free- 
dom ffo»i worry nbMM tlHt tbe 

flteeUiig WHb T«tt'<»«it^Wlth a 
woman’s appreaiai%il of is^|t^bll|igy, Emma 
C. lIPMsona' of 8aauir|dlle^'|iim shows la 
a patent, Ko. *.itwUiig whiofa 

haa a leg portion Witt a foot portion at each 
land, la daaeriMfli flfa atbttiiii, it fa aaid 


to have a foot portion at one ad of the hg 
and having at the opposite and of tbe leg j 
and on the forward side thereof a fuUnem 
adapted to reoeive the knee of the 
with an extension on the opposite side, the 
fullness and extension oonstituting the heel 
sod toe of a reserve foot portion, it being 
the intention to wear out one foot portion 
aad then the other, so that the leg of the 
stocking will do double servioe. 

The Bud of Human Improvemeat. — In 
his report of the operations of the Patent 
Ot&oe during the year 1843, Henry L. Ells- 
worth, the then Conunissioner of Patats, 
sidled attention to the whole number of 
patents issued by the United States up to 
January, 1844, as being thirteen thousand 
five hundred and twenty-three, and to five 
hundred and thirty-one of theee patento 
having bea granted in 1843, being an in- 
orease of twaty-four oVbr tbe previous 
year. Tha, apparently appalled by the 
great developmat and perfeotion of all the 
arts, the honorable Commissioner suggests 
the oompletiun of invation at some early 
day in the following words embodied in his 
offioial report: “The advaaoement of the 
arts, from srear to year, taxes our credulity 
and seems to presage the arrival of that 
period when human improvement must 
end.” 

SafegnardiBg the Operator.— In oonneo- 
tion with a punch press or urailar maohine 
having a dangerous part, the operation of 
which is periodio, Frank C. Spencer of 
Chicago, 111., provides in a patent. No. 
1,043,876, a protective means which is actu- 
ated automatically in accordance with the 
periodio operation of tho dangerous part 
and includes a gate which moves from one 
aide of the operator’s arms and transversely 
thereto into position in front of tbe danger- 
ous part ao that the operator's bands will be 
pushed away from tho dangerous part aa 
the gate moves into operative position. 

A HUbwwvtag Garment for Aviatora— 
The garmat shown in patent. No. 1,042,- 
327, to Joesiiib J. Cloatuuo of Alexandria, 
Egypt, is made with a number of ooncen- 
trio indatablo members adapted to be 
positioned around the body and ooUeci- 
ivaly form a covering tor the body, each of 
tho membera oompriring a plurality of in- 
&c,table ohambers and means are provided 
tor holding the ofaamben in each member 
together. 

Some Adjwdlcated Patents.— Among the 
adjudicated patents reported in recent 
issues of the Pat*nt Ofiee Official Gaiette, 
are Tbe Lo^seer & Loesser patent, No. 
673,672, for a diamond polishing “dope," 
which was held invalid in American Patent 
Diunond Dop Company v. Wood; the 
Fessenden patent, No. 706,730, for appara- 
tus for wireless telegraphy which was held 
not infringed in United Wireless Telegraph 
Company, V. National Electric Signalling 
Company; the Parsons’ patent, No. 723,- 
298, for an annor for pneumatic tiros which 
was held valid atad infringed in Parsons 
Non Skid Company v. Atlas Chain Com- 
pany and the Wood patent. No. 839,356, 
for a prooMs of dividing diamonds which 
was held invalid in Wood v. Kahn. 

Legal Note 

An Adjadkated Patent— In tbe case of 
tbe Qilbert Manufacturing Company v. 
Post A Lester Company, 197 Fed. Rep., 
66, the Bowers’ patent. No. 872,802, for a 
spare tire holder for automobiles was held 
void for lack of invention. 

Rerislon of Patent Law. — It is reported 
that the ehainnan of the House Commit- 
tee on Patents, Mr. Oldfield, intends to do- 
aotion upon his rmndifloation bill 
whieh was introduced during tho latter poi> 
tkxi of last (jongresaional session and 
that he has called a meeting of his commit- 
tee to take under oonsideration the steps 
t to secure the legislation ho de- 
sires. It is probable that a unanimous re- 
port will sapport the reoommendations of 
tim oominittee. An objeot of Mr. Oldfield’s 
bBl ii to seoute the pridiibition of price fix- 
fog by the patatoes uf the patented prod- 
tufesdpBd-elaO'to pnfat the control of the 
supplies used in oonneotien with the ap- 
pilraftaeitovdtedby thepatettte. j 


RBCENTLT PATENTED INVEN'nONS 

Tbese columns are open to all patenteea. 
The Dotieos are Inwrfed h,v Hpi-rtBl arrange- 
ment with the inventors Terms on applica- 
tion to tha Advertising Department of the 
HnsNiiric AUEBican. 


Pertolnlnc to Apparel. 

OABMENT ClASr.— M. KBisrHEB, 14 

Lewis Bt., New York. N Y This elasp In- 
cludes a loop and a tali carrying a button, 
and the object of the Inventor la to provide 
Improved moanv for aeeurlng the tab and 
mniblne the tali with the buckle from which 
tbe loop and tho tab are susponded tn a novel 
anner. Tho clasp is more especially Intended 
.r iiae as a stocking supporter 
fiARMBNT 1>0CK1CT~T J CkHJLl,, Hotel 
Haywood, Corning, Cal This improvoment li 
pockets for inen’a outer garmonti, and baa 
particular reference to the construction of a 
pocket whereby foreign matter such as dust, 
wster or the like may paas through the bot- 
tom thereof and escape, wltbout destroy- 
ing the usual functions of tbe pockcls. 

HOSK SHl'I'OHTKK- Nohma F SetfArrss, 
47 Brevoort Place. Proiiklyu, N Y This in- 
ventloa prevents tearing or ripping of the hose 
and allowa of perfect freedom of limbs, espe- 
cially at the knees, llac la made of a band 
having coBvergiBg members, the terminals of 
which are provided with means for connection 
the upper edge of the hose on opposite 
aides thereof, and anpportlng straps for tbe 
aald band and connected therewith at tbe 
termlnali and at the Joint of tbe eon 
verging band membara 

Of iBtaroat to Farmora. 

rULTIVATOB.- H, H Pijbnbu., Bosedale. 
Mias This Invention provides a main draft 
beam arltb two attachments, one a supple- 
mental pivoted beam carrying a scraper or 
other cultivating device to swing laterally, 
vary tbe lateral angle of tbe scraper; the 
other Is a runner and gage arranged In rear 
of tho supplemental beam and adapted for 
vertical adjustment, to vary the depth at 
which tbe icraper or other tool shall entsr 
le soil 

MILK PAIL COVBB— W. A. METaaaa, care 
of W II Montgomery, Ued Hook, N. Y This 
invention provides a structure to thoroughly 
cover the pall, but prevent any foreign or cx- 
traueoUB matter from entering during milk- 
ing. It provides a rover for use daring milk- 
ing which will permit the milk freely to flow 
into the pall, but which will prevent or minlm- 
tie tbe aptasblng of milk. 

COBN PLANTKB.— M II. W., 1422 Frank- 
He Are , t.exlngtOD. Mo This Invrntlnn pro- 
vides a driving mechanism for the dropper 
operable by the carrylug wheels of the planter, 
which may be regulated as to the Initial opera- 
tion to place the seeds In parallel arrange- 
mont Id a planted Held ; and provides a driv- 
' g mechanism which is simple, and at all 
nes under control 

DISK P1A)W AND nSAM TIIBHBFOR.— A. 
McKaLbips, B. F. D No 2. nilllngs, Mont 
I the present patent the luventton has refer- 
ence to disk plows, and It baa tor Ita purpose 
tbe provision of one with a beam having a 
curved end, and disposed around and secured 
ring, tn which Is Journsled a atud 
eecured to and projecting from a disk 
or Oenornl liilerosl. 

TOILET POWDER DISPENSER B. 

OtPESacacB, care of Kronbelmer A Olden 
buicb, 860 Butler St.. Brooklyn, N. Y. A 
movable closure la automatically operated by 
to release a portion of the contents 
of the container, and Is automatleally closed 
after pressure thereon Is relieved, and rom- 

whereliy Ita opening movement Is limited so 
that accidental displacement and disconnec- 
tion between the closure snd the container Is 


•UOJBCTILB AND METHOD OF FIRINO 
THE SAME- B PoHril.l. Vllllno Arnaldl, 
Tivoli, Italy. Tbo tn\entton has fur Its object 
do away with the cuinliermiine and heavy 
gun barrel by utilising the combined action of 
tbe high explosives, and of tho resistance or 
a of the air In high mountains the In- 
vention enables artillery to reach places not 
approaebahlc up till now ; It avoids many dif 
ncuHIes of transporting heavy guns and allows 
e locality bring Quickly abandoned and 
moving the heavy pieces and gun carriages 
Btlll more Important is the use of the method 
on board of dirigible alrahlpa In which U la 
Impracticable to carry pieces of ordnance It 
Is not only usetul for flgbting against other 
dirigible alrsblpe, vis., for flrtng projectiles la 
horlsontsl directions, but also downward. Tbe 
ieth<id can be also used for throwing safety 
rn|ies tn ships and In other similar cases. 

RIFLE WIPE ROD— .T Hl'asT. care of C. 
L Odell, 21.<IH l«th Rt, Bessemer. Ala The 
wlp<'-rod or wtpo-stlck proper is ao attached to 
tubular handle aa to adapt It to rotate, and 
so to be Quickly clain;^ in the handle 
when rCQUlrod A aeries of wipe-rods may be 
employed with one and tbe same handle, and 
earii of them will have, tn praotlee, a terminal 
■■ ID. Thus It will only be necessary to 
provide plugs which have a here that receives 
the particular wipe-stick that may be Inserted 
I the handle. 

ABnnCIAL LIMB.- C. Boca, CornwaU, 
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P». Tbli inTeBtlou |irovldei » d«Tle« of tbe 
ptg lef type BrnBjp>d for perroittlns the twg 
to otaod to ollnemunt orith the hsl« of the 
■ttitup aocket, or et so noKle thereto, wherein 
neaDv i« provided for locking the port* In 
oUneinept, capable of ttelng eaatljr locked or 
releaied through the clothing which will bold 
the part* In rigid aliueruent when In locked 
poeltlon. 

iiin'KlCT.— (' II fliuHON and T. Caitan*, 
Box 8;iH Wenatchee, Wa*h Tht* Invention la 
e«p«i-tiill,v ndnptctl for uae with the dredging 
appnrntUK In theae Inventor* co-pcndlng ippll- 
catloii, aerial No «T7,fl»T It 1* for preMpoc 
tor* uae the produetlon co*t 1* low and 1* one 
that la not easily deranged, thereby providing 
far continued and eOlclcnt uao In place* where 
very cxtoualve repalra arc not poaalble. It 
la primarily deaigned to run along the gravel 
bada or aandy bottom* of *tream* with the 
ptdnted end forcnio*!, the actual movement 
of tbe bracket being provided through aultable 
mean* on which a certain cable or chain or 

rope 1* wound, the guiding of the bucket being 



nniuioiivo ritckit. 

attended to bv an oiierator through the medium 
of the handle neen In tlii' llluatratlOD Thia 
form of bucket la In uae on tbclr dredger now 
working In aonie of the uiuat Inaccoaalble 
plucea In Alaaka and the Northweat 

AN A11,irSTAm,Ii: hanitary hair and 

TDOTII BRITHH— A. L Uoi,T*MAN, 182 Cen- 
tral Ave , hlaat Orange, N J Tlila Inventor 
provldea a hair or tooth bruRh, aa shown In 
vth« tlluatratloo, supplied with a removable 
bristle holder to permit of replacing the same 
when the brlatlca arc worn out and thus allow 
the use of n alaglc expensive brush handle 
with a number of bristle bolder* for a very 
long period at a nominal price For this 



ADJtIBTADLE TOOl'II BlOgll. 

purpose, use la made of a handle having a 
•eat for the reception of a hrUtle holder, and 
menu* for reinnvably aecurtug the bristle 
holder on the aent It I* adapted to he made 
In any shape eapednlly for tooth bruahe* and 
hair bruahea. The back of the biiatlc* are 
act In rubber, which Insure* against any 
lirlatiH* falling out or any aoggtneaa of tbe 
brush ITie handle of this highly sanitary 
brush la preferably made of gold, silver or 
eellulutd, and there are no arrews, hinges 
or spring* to help getting tbe device out of 
order. 

BAFKTV LOOOINO JUMIK — B J, T,A*«oJi, 
Bo* 8.37 Mnrahfleld, tire. Till* Invention per- 
tains to hoisting block and tackle, and haa 
particular refereme to an Improved hook 
adaptetl eapeilally for use in connection with 
a draft i-able, sneh as la used for instance In 
logging camps or like places where heavy ob- 



BAnCTT LCKIIIINO HOOK 


Jact* are m-lng drawn by distant power The 
invention apcrUtcall} covers rertnin details 
of conatnulian embodying elements of cheap 
ness, maxlmtiin atrength and hlgheaC efflclency 
and antety during operation ' The table la 
passed around a log aa ahown In tbe engrav- 
ing. where It la repreaeiited In operative posi- 
tion 

COItLAPBimjE TUBK - C H. BlOaaT, 
Newark. N. Y The Intentlou here la to pro- 
vlile II tulie having an outlet neek, and a elosurc 
therefor, ho formed and arrnnged that the 
closure will have a tight fit at all time* In 
the outlet erlflec of the neck, and will 
become loosened by repeated insertion abd 
removal 

PIPK I'OM'UNO -K I- BwxvD, -Mulberry, 
Fla ThIa Invention cumprehenda more par- 
ticularly a flexible coupling especially adapted 
for use on the surBon and discharge aides of 
pumping davlCM in order to rallav* tke pip* 




sciNi^ 


dealrad To thl* -*nd ttMg pte«t«a fa 
tlon with the cup (froper Ir"* — a*-*- 
and below the nap and 
engagement with the «up oo that tha trap s^haa 
applied in connaettoB srlth thtaa baailaf* trUl 
be eacarety cUnpad In poaltloBi 
BOUIBB FOB lO CBBAll COKBS^. 
RanNiiB, F. O. Box 288, BaekwaU City, tawa. 
aim In this invantion 1* to pxovlda a hohl- 


TOBPBNTIMB CUP.— W. 0. oad L. 

laiaio. care of Lerlo Turpeatla* Cap CX Ma- 
bile, Ala. The Inventore ptor^ “ ‘ — 
tlon whoMby tbe cup can be 
■aeuMly beM Mi poaltian 



HOLHCB FOB ICE OBBAM OOBBa. 

for lee croam conei, which may be maati- 
factured at little expenaa, and which make* It 
(losaible fof one pereon to carry aad dle- 
trtbutc a groat number of 1 m cream cone* at 
one time, without it being necessary for bta 
touch the lee otoam conei or to aoil them. 
In this way the cream cones may be eanled 
about by any peraon without danger at tholr 
hecomlng aolled or dirty and aloo of not balng 
I liable to welt aa quickly as by other metb- 
la of handling. Tbe engraving ahowa bow 
large number of the cones are carried. Thto; 
iventlon Is tor sale outright, oi 
factured oo a royalty hasla 
DIAMOND HOLDBR.— P- ' 

477 Canal Bt , N. Y., N. T. Thia device hold* 
dlamonda and other gems whsn they are to 
worked and poUahed and it eomprlac* a 
e ao mounted that It can be moved Into 
any position for the operator, and It it pro- 
vided with means fer holding tbe gam aecnroly 
In place until the operation of poUaUng Is 
flnisbed. 

Hardwnre •■4 Tawla. 

HAND STAMP.— H. NauHkiVH and A. Dom 
NSB, 852 W 120th Ht., Manhattan, N. Y , K. Y. 
The aim of this Invention la to provide a 
stamping device more especially deoUroed for 
(tamping bams and other moata or other arti- 
I'lea, and arranged to permit the operator to 
conveniently handle the device so a* to stamp 
> large nnmbcr of articles In a oomparattvoly 
abort dmo. 

Haatlsic and l^lgktln*. 

FUKNACH OBATB.— M. B. HahiII*, P. O. 
Box 3. Anamoaa, Iowa. Thia Invention I* In- 
tended more particularly for embodiment In 
the grutva of steam holler furnace*, and It 
relates to that typo of grate tn which re- 
movable grate acctlone are provided Thia In- 
vention Improves grates In varloue particulars 
to the end that the grate sections, the grata: 
bars, and the rest bars on which the grate 



FUBKACE OBATB. 

arc ri>movably supported, may be 
itlv removed and renewed when 
and It mlnlmloea ttie poaelhlUty of 


tiona In tbe rocking at grata elemoata. The 
engraving shows a plan view with aome of 
the grate aecttona removed- 


ATTACttMHNT POB BBO«— J. 

COCK, Box 1 07. BueaenvlIIe, Ohio. ThU fa- 
vention baa reference to atteohmente for b 
and more partlcnlarly It 1* jUrerted to u 
proved conatrnctlon eapeclally adapted tor 
In hoepltals or for the nee of blvaUda gea- 
eraUy whereby aheb peraems may ^ 
ting posture when so desired. 

COMBINBD CDRTAIN' bod' iilD BIIAin 
FIXT08K.— C. W. Bvmkbb,^ ftl« 7th Bt, Bti 

Petersburg, P'1*. Thl* lin|Me«l»eBt prt 

a devle* tor aBpportiBg a eortalB aad a 



water ontlat li opsnsd whsn snbjsctsd , to iB* 
ee of abnormal tanperatnre. The ^ra- 
tion depeoda apon the melting of eome fusthle 
metal, but In proient devices the eeparatlOn 
of raotals bold by the fuaibto aoMer, tahsa 
place either In a V aaovemeot a alldlng ntova- 
, or their combination. It Is an objeet 
of thl* invention to eliminate the poosthlUty 
of eoM flow, by conatrnetlng the two part* 
a* to eeporate bodUy one from the other 
and thereby ntiliae* tbe whole area of ad- 
heiton afforded by the soft Bolder. The en- 
graving herewith ebowe a vartloal tranaveroe 
sectional view of the Invention. 

ICTimNO DBVICB.— J. H. W.JCaoop, 
of Pbtla. Inquirer, 1109 Market Bt.. dth 
floor, PUIa., Pa. This Improvement relate* to 
In tabdiar and almllar raattera pro- 
duced by Une or type producing macfelnea tad 
It* ohjact la to provide a new rectlfylag device 
nahl* an operator tn bring into perfect 
aliaement tbe rule* of auch tabnlar matter- 

Frtaie Blavars am4 Thalr Anesaaertaa. 

BTISAU BNQINB.— M. A. OaoBa. 648 Baal 
Bstate Tmat Bldg., Philadelphia, Pa. Tbe 
purpoec hare la tbe provision of simple, eco- 
nomical and eaally operated means for vary- 
ing tbe clearance of each epd of tbe cylinder 


DB8ION FOB A HANDLB OF BaBBOBB- 
BLADBB.— W M. Bowne, care of Clayton 
Broa., 137 Duane Bt., New York, N. Y. In 
the deiign of a handle of scleaoXB 
>WB a reonlt pleasing tn form with 
:nrs on the inner edge of 

marked orlglnaUty. 

DB8ION FOR A DOLIi.— B oitb M. Kliraa, 
CoMUe, Plaah. In tbla design tor a doll a 
•mall girl stands with gjinns outstrotebsd abd 
Is dotbed in a dresa whote ornamental toat-| 
compiiee square* dotted over the whole, 
those eqnares being apread also over tht hair, 
face and feet and prodttdBg an ectiomaly 
original and affective article. 


Nova.— Copts* of any of tfaass patent* wlU 
be furnished by the BoMgvisuc AKBBiCAir tor, 
ten cents each. Pleaao state th* nuna of ths ' 
patent**, title of th* Invention, and dote of 


Wa wlah to call attention to the fact that 

r* aro In a position to bsadsr eoippetMit siM o«l4.- Ad 

Icos tn every branch of patent or ttnde-niatfT"*" 

ork. Our ataff la eempoSad of usediaiiteai', ' """" ' 

jeleetrloal aad chemical asptrpi, thoroughly; 
trained to prepare and proaOont* *tl pAtsnt; 
appUeationa, trrespectlTe of th« oosgpieB mtsM ; 
of th* subleet matter .lavotvsd, qr of th* ope- ; 
cUBii^ tecbnleai. or acMKltae Ineovfledfft n-' 
qutred tharsfor. ^ 

We are prepared to vendor Optatioa* M fb 
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throng the larynx 
tMd aMifth, to h ooottonosu atream 
[luiTO tt«e •fcspei; lAt«r it v«a found of{ 
p4nuit««e to totecmpt the stream from 
Cb«ee to six tones a minute, to allow the 
ItUlf to eoUapse for a moment at times, 
and thua to fet rid of the small quantl- 
ttoi of earbon dioxide (the nas normally 
exmted from the body by exhalation) 
wlitota are npt to remain In the pulmonary 

LeesB. 

We may no lancer pnrsne this fairy 
tale of selsnee^ In which appear 

at phyaldanB, surgeons 
and phystolsts as von IClkullcs, Saner- 
hrwto, Fell, ODwyer, Katas, Kuhn, Vol- 
haxd, Hirsoh, SoUman Boblnaon, Blsberg, 
Orrel, and others, except to observe thstj 
the thoracic regUm, formerly a noli me 
tOHffore, la now freely entered, and that 
many eondltlona formerly iniaierable, 
from which patients had to die unre- 
Ueved, are to-day eucceaafnUy coped with. 
Such are asphyxiation by drugs, smoke ori 
Immersion in water and such lesions as 
and gangrene of the 
lung; while the gullet, the aorta, the car- 
diac end of the stomach and ao forth, can 
be reached with Impunity. 

We have now to describe the intuba- 
tion apparatut tor intratraoheal anettke- 
tia devised (on the prlnciplea aet forth) 
by Dr. H. H. Jeneway. This is a port- 
able apparatus for administering ether, 
capable of accurately -gagltig the supply 
of the latter. Its dilation with wanned fit-] 
tered air, and with mechanism for care- 
fully regulating preseure and tempera- 
ture. There la an electro-motor mnnlng 
on direct or alternating 110-volt current, 
the speed of wKch la adjustable by mesne 
at a rheoatat A positive preesnro blower 
la oennacted to the motor'e shaft, and has 
at tta othM end a worm gear which regu- 
latea the periods of rhythmic Inflations 
(Inhalations and exhalations) by a spe- 
dally Mmstructed sUde valve actuated by 
this worm gearing. The preeaure of the 
blower may be varied at will from noth- 
ing to SO mllUineters (Hg) If desired, and 
the air thus eompreesed passes through 
a muflier and Alter whereby all impurities 
and odors are removed, noise being thus 
avoided as weU. 'Rie Altered air passes 
by a medal valve either directly over 
the surface of the water In the water jar 
(which is heated by an electric heater) 
or it may first pass over the surface ofj 
the ether In the ether jar, or through both 
Jata at the same time, thus providing a 
perfect mixture. The amount of ether 
Is controlled by a specially constructed 
eirical tube valve, which admits the air 
directly at the surface of the fluid (at 
any Kvel, according to the amount of 
ether used). A valve placed between the 
two jars controls the air to enter the 
water or ether jar, or both. From tbel 
jars a pipe leads the ether-toden air toj 
the tone valve and branefaea oft midway 
to a aafotp valvot which may bd set for 
any pnoaure and will blow oft any ex- 
tbe blow- 

ott valvsv by the dltference In the mercury | 
columae, obows the amount of pressure] 
ddlvered to the patient A unall catch { 
basin serves to prevent the accumulation^ 
of any moisture In the breathing tube, 
and thus only filtered warm air it ad- 
mitted Into the patlent’a mouth. The dec- 
tric water heatw acta almost laotautan- 
leouSly, and a rheoetat la provided for 
at a cer- 
tain degree, which may heirevw be varied 
at wlU hy the use of an eteotrlc enrrent 
awitcb- The appaiatup hga ft very wide 
range of andlcatloo bMAW* dt Its vuri- 
sMe speed and varlabto ptepMire. For 
intiatratoeal iakfifitettoi into pfeaeure be- 
lew 30 mllliSaeteta la a|lpM|||ailte; while 
high preeaure may be uMd ,ti| eoancctton 
wtto a smfU cabtoat, yeaetoWtog a nega- 
ttm and poMttvw air-ti^tj 

eem pa rtmant into didml, ttiMragh an an-' 
toif^ag etoatic coUar, toe htod df’tbe pa^ 

Wtotomwt.tor'dtowitoig* ^ 
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Irfedi" 

^And you can be just as sure 
it will help your nerves** 

* I 'HE man who has passed through a nerve crins — who has felt his giip sBpping and has 
1 experienced the lamenlable consequences of a nervous breakdovm — ^and has found a 
welcome way back to better health through the remarkable powen of Sanatogen — 

— ^Such a man — ^eful and sure that Sanatogen is a real boon to the weak and 
narvout — kpowt that this revitalizing nerve food will afford the same welcome help to otheii. 

Muhitilda have wiittai in pnue of Suialagcn and have told how it came to them ai a helping hind 
when overwofk, wany at illoem had tapped their nerve •treeglh — leaving them tued eut. lacking ambition, 
_:,L X-._l — I .1 — unable to bee Aeir daily tailu with enlhuaiaim and vim. 

uha bacauM it ii a true nerve food, combim 

protein and oiganic phoiphonu. 

ilram nnd cauung no harmiul 

it begina k* work of renewing 

^ . toning up the entue lySem thit digeetion la improved, refreahing ileep 

promoted and a freth impulia u given tn the body to pofoim at (unctiona in e perlect menner. ^ 

You can have tint emurance of real help for your nervea — the aaturance of over 16,000 phyiteiaai 
who have wriumi down thmr conlidenca in iti power to rebuild and revitalize. 

Write for a Free Copy of "Norvo Health Rogainaal’’ 

Sanatogan is »oU in threa sues, $1.00, $1.90, $3.60 

Ctf Sanaiogtn /ram pour Jniggltl — If not ohtainaMtfrom him, aenf upon recetpt of price by 

THE BAUER CHEMICAL CO. 28^ Irving Place, New York 



Hw wvl-kaown reaeuefa sbemiit of Stanraaa 



I can MV tint 1 lukFe u«e<i S«Mlqi«>n n ft 
treat niiinW of ciam (that a. m thow da- 
turUnen ti aiMtobeltoin which wm ^ 


eWUft D. Sifftbtoft 

Rmx AasMTal. U S. Navy, wntofis 
** After ■ thoTMifh tnal ol siutatofeo^ I ai 
COBViaced of ito nent u a food end tome. 1 
biaeftsaal atfecto are beyond doubt'* 



^An Easily Made High Frequency Apparatus 

CAN BE USED TO OaHTAIN ETTHER D’ ARSON VAL OR OUDIN CURRENTS. A plunea Uuwy of » cdk. a 
«h lowk iadaelicn mS. a pee o< oeespait Leidan iin, end an ndncluoa cod, aad aB die wputnia rauund, mau ^ which e>B 
laethama. Swslamaal Na. 1610. Oidar bon roar aewadaakr ar (ram Mean « Ca., /«.. 36/ SreediMW. N. K 


Thm poMt goodnmn it 
hfttory — thmir futmrm 
goodntn it atturmd by 
thm Liggttt Sc Mytrt 
tignaturt. 



Richmond 

Strait Git 

Cigare/ies 

Faooritn for ovtr thirty ytara 

The modern Pullman Csu* wim 
atiU a thing of the future 'when 
smokers first learned the luxury 
of Richmond Straight Cuts— the 
best of all Virginia Cigarettes. 

The unchanged quality of these 
dgfirettes has maintained their 
popularity with three generations 
of amokers. 

20 for 15c 

e^iaart;4^wM>.a%6ia* <Si 
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Plowing is Man’s Heai^t Labor 


Vb 

OF U.S. 
PLOWED 
ANNUALLY 



OnrbiggMtaadlMrdMtjobhtiMUdliaStatMHnvwfav. Lart 
J9V wt viowwl 275,000,000 acrat, at a coat of $4M,000,000. 
Th» Boau bmii« ovor a w«girt of 2,000,000,000 tow of oartii. 
Ettrj 5 aqnara ouloa of pkndag 'mow a dbtaaM travded of 
25,000 ndlot. h awaw a afaii^ fonow armod tha whaJa oarth. 
Ertvf loaf of braail raqoirat tko plowfatf of a forrew 48 faat loof . 
To plow oM aero U a wlida day’s work far aaa ao aad ow 
boTM; bat it ia oaly 30 mautu’ work for oaa aua aad a tractor, 
la a taat at Pordoa Uaiforaky, 3 Romly Towtort, baaliac 50 
plows, plowed aa acre ia 4H aiaotaa. 






These Trsctoraplow,iiotb]rliorse-aiuide, 

^ but by BRAINS and KEROSENE. 


Rumel y Produ cts Co. 

Poutar ‘Farming Machinary 

— — I Ls Porte, led. 


-What Would it be Worth to You- 


r ^ 


If by a scries of swift key-strokes you could verify your post- 
ing In a few minutes each day— 

-And by the same means extend and check all incoming nd out- 


Um : foot and extend plece-w^ payralls . 
small part o( tha time It takas to do It mentally? 


rhe a d di n g machine that handles all your figure tvork. 
rtu (or free copy o( "Rapid Mechanical Calculation" or a trial of the 
machine Itself without expense or obligation to you 

Models and Experimental Work m*BY*caNTHACr**^ 

B. V. BAilISSiS: 8... K. T. H. CARSTENS MFC, CO., “yKc5c&*" 







THE GUNN FURNITURE COMPANY, Gnad l^dds. Mkh%ia 

IMsnol * ' ~ 

omex DESKS. SKCnONAL BOOKCASES. VILBia DBVICas 


(OmoMat /rent am iwa. 
the node} « trfiy Crom 4 to 7 feet 
end a Inehee dew, taevliis been «t fMlI 
wftt«proofM, Is filled w1^ 4 ladiM ojf 
rabble end Mith, with the geeecel Stofit 
of the rortece toward the oenter of tM 
front of the tray. Rliifht dr^resieiisM APS 
fluide es foandefiaus for the two streAtee 
and for the two lakes. Over this is next 
placed 1 to 2 Inchee of mortar, conalstlnfi 
of one part cement and two parts sand. 
The utream beds and lake depreaaioiu are 
worked in before the mortar sate, taking 
care that the outlets of the lakea are only 
aUghtly lower than the Intakee at the 
moutbe of the otreama ,ThlB oemeot, 
when dry, ia waterproofed with bOt 
parttifin, and a gutter la ran along the 
front to receive the drlpploga of water as 
well aa the runoff from the lakes. Thla 
water ahonld empty into a waste pipe. 
In the rear of the model two mounds 
of earth, about feet high, Should be 
placed, with a depression between them. 
One of the mounds la covered thickly 
with rooBB, and through this small twiiN 
or trimmings of hedges should be stuck to 
represent a forest. Htretebes of nearly 
level land should extend from the bases 
of the hills to the lakea The land below 
the forested hill should 1» covered with 
rich soli and that part adjacent to the 
stream and lake covered with moss to pre- 
vent washing. The other section should 
be barren and strewn with stones and 
small boulders. 

New Infomution on Foreat FfarM 

T he subject of Forest Service Bulle- 
tin 117 has been strikingly brought to 
the public mind during the last few ymrs 
by reason of the exceptional number of 
extensive forest fires, which have arisen 
both on private and on public lands. The 
fact that the fall of 1»10 was one of ex- 
ceptional drought In the western Dulted 
States accounts for the prevalence of 
these fires, but they occur to a greater nr 
less extent every year, and are a source 
of Inestimable loss to the people of this 
country The present Is an oi>portune 
time for the discussion of this subject, 
pertly because of the extent of this enor- 
mous loss, but more because public atten- 
tion may now be easily attracted, inas- 
much as the general reader has recently 
been able to see and to figure out for him- 
self the causes and the damage occasional 
by these fires. 

Mr. Fred O. Plummer, the geographer 
of the Forest Service and author of this 
Imllethl. has considered the subject un- 
der the following headings ; Sources and 
Scoim of Information; Ancient Fires: 
Causes of (Tres; Smoke Phenomena of 
. Forest Fires; Historic Fires; StslIstlCM 
of Damage and Igms. 

The report Is based upon statistics re- 
ceived from every State and Territory in 
the Uuion and as far back as there are 
available records. Every bit of Informa- 
tion was i;educed to a common standard 
and a card system devised fur use in 
future compilation of forest fire statis- 
tics. The figures given in tbe flual tabl^ 
of forest fires in tbe United States, Cau- 
ada and Newfoundland embrace a record 
of the cuuses and of the number of fires, 
total area burned, and the amount and 
value of timber consumed. Gredit la 
given by tbe author to otbera who had 
prevlouHly gathered statistics on the sub- 
ject. but Mr. Plummer has succeeded tn 
bringing together the most, complete 
record which is presented in the 
compact and IntelUgent manner. The 
reader will be impressed with the grAat 
care and tecbnical skill exhibited in the 
preparation of this u^w and rAAl UPlOUA 
report.. While tbe buHetlu Is aeaWiAai^ly 
techidcal in some parts, as for Ipatance 
la tbe diseuMlon wMcb deala wlfb aMoke 
phenommia of forest &r«a, yettim 
Meat reader wljl dnd a B{MiA of dAte tM 
wfU eoaUe htm to awe for UfiMejtf 4Wf 
gmt probtan costrouUag tfet AaMiii^ 
pAoi»i* 



GREDAG 

■w 0.8.FBkM 

It b the only mue tbst contaiM Ad 
in^te — the only graphite that b P«k 
dtWn. It posaewe* tne combined mer 


Tl KnlAAism^ 

Mae«> Pafik M. Y, 


>. Wfte(sritM«M«. 

hMsdispUlsCA 


MTE BMGINK CO. 

MraTHslt»B.IWB»«.l(ewYsaAV7^ 

SELENIUM AND ITS REMARiCAfit£ 
PROPERT1& SM fvUy dsadlwd in SebsAfe 
AoMricao Sappkswsl I4W. The M|Mr b illiuttWed 
by awseroo. Mgrevista. Pdn kT^ FsrasU 
by Mubo a Co, Ibc., and ell acwadaslsra. 
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SCffiirnFICAMEmM 


THE TRUTH 


iiil 


The Intentate ComnMrce Commission at Washington, after two months* con* ^ 
suleration of the accident at West^ort,'has recommended as follows: 

— * 
‘‘Railroads ought lb unhodly experiment with 
the automatic train atop until a devlee of prac- 
ticability for general use ahall be available/* 

The accidents at Bridgeport in 1911 and at Westport in 1912 were 4 
duplicates. The engineers violated the rules of the road and passed aU signals %id 
warnings and went to their death carrying several passengers with them. Let us not 
blame them. Let us all co-opevate to diminate human error by mechanical deviM. 

The inventive genius of mankind^ has never yet paused before any paldic need. ^ The 
need of t)ie present, to more thoroughly safeguard Kfe on even the best built and best 
equipped railroads, is that which the Interstate Commerce Commissioners reconmMnd— 
an automatic train device that shall set the air briJces or close the steam tliroltlo, or 
both, when a train fails to stop on signdls. 

The New York, New Haven & Hartford Railroad Co. hereby offers: 

A REWARD OF $10,000(;„^c 

TO BE PAID ON THE ORDER OF THE INTERSTATE COMMERCE 
COMMISSIONERS AND THE RAILROAD COMMISSIONERS OF MASSA- 
CHUSETTS AND THE PUBUC UTILITIES COMMISSIONERS OF CONNECTl- 
CUT, TO WHOEVER SHALL FIRST INVENT AN AUTOMATIC DEVICE 
THAT WILL SAFELY ARREST AN EXPRESS STEAM LOCOMOTIVE THAT 
HAS PASSED DANGER SIGNALS; THE TEST OF EFFICIENCY m 0E ITS 
ADOPTION WITHIN THE YEAR 1913, 1914 OR 1915 BY TIBS NEW HAVEN 
ROAD, THE NEW YORK CENTRAL, OR THE PENNSYLVANIA AND ITS 
APPROVAL OR RECOMMENDATION BY THE INTERSTATE CqiiM^ICE 
COMMISSIONERS. 

1 CHARLES S. MELLEN 







